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Hops are an ancient cultivated crops. Noblemen are said to have enjoyed hops
shoots with salt, vinegar and oil as early as the Middle Ages and they also be-
lieved in its therapeutic effects. Before they could reach its top the young, white
and crisp shoots were dug from the soil and were prepared in a similar fashion
as asparagus. Even today it is possible to come across this “hops asparagus”, as
these young shoots are sometimes called, in some cuisines. Smaller volumes of
hops are also used in pharmaceutical industry, food industry and for the manu-
facture of cosmetic products.

Archaeological research has concluded that hops were already being grown in
the Zatec region 8500 years ago. Later information confirms they were an im-
portant farm produce. Hops (Humulus) are included on the list of goods export-
ed from the Czech Republic in [ 101.In Hamburg, they were presented at “Fo-
rum Humuli”, a famous market, where they were evaluated by special experts.

The Czech Republic has been one of the traditionally largest world hops pro-
ducer for more than 900 years. Last year, hops were grown on an area of 5,210
hectares run by 135 companies in three hops growing regions. The Zatec Hops
Growing Region is the largest of them and Saaz, one of the most appreciated
variety of hops used in the Czech brewing industry which was awarded the
Protected Designation of Origin certification is produced there. This variety is
grown on more than 87 % of the total area and it is the best gentle-aroma variety
in the world. The other two areas where Czech hops are grown are located in
Ustecko in Polabi and Trsicko in the Hana region.

The Czech Hops Cultivation forms an inseparable part of Czech agriculture and
fostering this tradition is in the best interest of the Czech Republic. We rank
among the largest producers of the gently aromatic hops variety in the world.
Within the EU we are its second largest producer, Germany being the first.
Annually, about 80 % of hops are exported to 78 countries in the world. Newly,
Kyrgyzstan was added to this list. The Czech hops export volumes to Vietnam
have also markedly increased. Our greatest purchasers have included Japanese
breweries such as Asahi, Kirin, Sapporo and Suntory as well as SABMiller and
InBey, international brewery groups. Foreign trade has achieved a yearly volume
whose value almost reaches CZK | billion.

The Ministry of Agriculture has always made an effort to provide support
for hops growing even at times of limited state budget. Its most significant
accomplishments include, e.g., making the “Prevention of the Spread of Vi-
ral and Bacterial Diseases in Hops” support pro-
gram a part of the national subsidy programs and
promoting - via the Hops Growers Union - the
hops producers’ requirements to be included in
EAFRD. This involved, in particular, an increase in
the points criteria for hops growers.They can thus
make use of the EAFRD subsidies for hops-related
structures as well as for related harvest and post-
harvest technology.

Last year, the hops growers were paid CZK 82,5
million in direct payments, national top-up payments
and under subsidy programs designated to build
drop irrigation systems and provide for certified
seed. Comparing to 2009, there was an increase of
CZK 6,5 million. The hops growers may utilise fur-
ther tens of millions of Czech crowns provided by
the Rural Development Programme to carry out
projects related to business reconstructions. In the
first, third, sixth and ninth round, 48 “hops” projects
were submitted which will be allocated a total of
CZK 72,2 million.

chmel patfi k velmi starym kulturnim rostlinam. UZ ve stfedovéku si pry Slech-
tici pochutnavali na chmelovych vyhoncich se soli, pepFem, octem a olejem
a véFili v jeho lé¢ebné ucinky. Takzvané pazousky se vyryvaly ze zemé pred-
tim, neZ vyrostly nad povrch pldy a bilé kiehké vyhonky se pak pFipravovaly
podobné jako chrest. | dnes je mozné v nékterych kuchynich na ,chmelovy
chrest", jak se také témto mladym vyhonkim Fikd, narazit.V mensim mnoZzstvi
chmel slouZi i ve farmaceutickém primyslu, potravinarstvi a pFi vyrobé kosme-
tickych pripravka.

Podle archeologickych vyzkum@ se chmel péstoval na tzemi Zatecka jiz pied
osmi a pll tisici lety. Z pozdg&jsich zprav vyplyva, Ze byl vyznamnou hospodar-
skou plodinou. Chmel neboli humulus napfiklad figuruje v seznamu vyvazeného
zboi z Cech z roku 1101.V Hamburku se dostéval na znamy trh ,,Forum hu-
muli“, kde jej hodnotili zvIastni znalci.

Po vice nef deviti stoletich pati Ceska republika tradién& mezi nejvatsi své-
tové producenty chmele.V lofiském roce se péstoval na ploSe 5210 hektart
ve 135 podnicich tii chmelai‘skych oblasti. Nejvétsi z nich je Zateckd chme-
laFska oblast a mezi nejlépe hodnocené odridy v Eeském pivovarnictvi patfi
Zatecky polorany Zerveiak, ktery ziskal cerifikit Chran&né oznaéeni plivodu.
Péstuje se na vice nez 87 % celkové plochy a je nejkvalitnéjsi jemné aromatic-
kou odriidou na sv&t&. Dalg&imi dv&ma oblastmi, kde v Ceské republice chmel

péstujeme, jsou Ustécko v Polabi a Tr$icko na Hané.

Ceské chmelaFstvi neodmysliteln& pat¥i k Eeskému zeméd&lstvi a v zajmu Ces-
ké republiky je nadéle tuto tradici udrzZet. Patfime mezi nejvétSi producenty
jemného aromatického chmele na svété, v ramci Evropské unie jsme jeho dru-
hym nejvétsim producentem za Némeckem. Kolem 80 % chmele je kazdoroéné
vyvéazeno, a to do 78 zemi svéta, nové také do Kyrgyzstanu. Markantné se také
zvy$uji vyvozy Ceského chmele do Vietnamu. Nejvétsimi odbérateli jsou nadale
japonské pivovary, jako Asahi, Kirin, Sapporo a Suntory, a dile mezinarodni
pivovarské skupiny SABMiller a InBev. Zahrani¢ni obchod dosahuje roéniho
objemu v hodnoté téméF jedné miliardy korun.

Ministerstvo zemé&délstvi se vidy snaZilo i pfi omezenych moZnostech statniho
rozpoctu péstovani chmele podporovat. Mezi nejdilezitéjsi spéchy Minister-
stva poslednich let patfi napfiklad zaFazeni podpirného programu Podpora
prevence Sifeni virovych a bakterialnich chorob
chmele do narodnich dotaénich programl a pro-
sazeni pozadavk( péstitelG chmele prostiednictvim
Svazu péstiteld chmele do programu EAFRD. Slo
predev§im o zvySeni bodového kritéria pro pésti-
tele chmele. Péstitelé tak mohou vyuZivat dotace
z programu EAFRD na chmelové konstrukce, ale
také na nakup skliziiové a poskliziiové technologie
pro chmel.

V lofiském roce bylo chmelafim vyplaceno 82,5
milionu korun v pfimych platbach, narodnich doplii-
kovych platbach a v dotacnich programech na vy-
budovani kapkovych zavlah a na certifikovanou sad-
bu.V porovnani s rokem 2009 je to o 6,5 milionu
korun vice. Dalsi desitky milioni korun péstitelé
chmele Eerpaji na projekty modernizace podniki
v ramci Programu rozvoje venkova.V prvnim, tie-
tim, Sestém a devatém kole bylo podano 48 ,,chme-
laFskych* projektt, mezi které bude rozdéleno 72,2
milionu korun.

As Minister of Agriculture | wish to maintain the high
prestige of Czech hops, this traditional Czech com-
modity which has been renowned all over the world.
We must focus on maintaining hops growing in the
Czech Republic, economic viability of its growers,
maintaining the size of hop-fields and our share on
the global market as well as on a continuous improve-
ment of the Czech hops quality.

CLells

Petr Bendl
Minister of Agriculture

ministr zemédélstvi

Jako ministr zemédé&lstvi chci udrzet vysokou pres-
tiz ¢eského chmele, této tradi¢ni Eeské komodity,
ktera ma ve svété zvuéné jméno. Nasim cilem musi
byt zachovani pé&stovani chmele v Ceské republi-
ce, ekonomické Zivotaschopnosti jeho péstiteld,
udrzeni vymér chmelnic, stejné jako udrZeni podilu
na svétovém trhu a v neposledni Fadé stalé zlepSo-
vani kvality chmele.
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Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelti chmele Ceské republiky)

don‘t think it is necessary to discuss in detail the historic essence of Czech

hop growing and its hundreds of years of history, dating back to the 10th cen-

tury. This is the seventh issue in as many years and the editor together with
the authors of the articles are bringing a new dose of information about the past
year. It must be said that this year it was not easy to prepare the content of the
international magazine. The reason is the numerous events and the hard work
of all the authors who would like to share new information with you.

In the previous issue, | mentioned that these days hops are well-known mainly
in connection with beer, for which they provide the pleasant bitterness, taste
and most importantly, the desire for another sip. It is the brewing industry
that keeps the hop growing sector going. We know that for many reasons it
is not easy to grow hops, a commodity that is vulnerable to economic and
other influences. Therefore, in the policies of the Agrarian Chamber and the
Ministry of Agriculture, hops are considered a sensitive commodity in our ag-
riculture. Czech hop growers consider their work a matter of the heart, and
therefore they produce and care for their treasure with all possible conscien-
tiousness and diligence. | am certain that Saaz will always be a name among hop
varieties. The best quality of delicate aroma hops is indispensable to brewing
beer with the best quality and taste, which the consumer, beer drinker, de-
mands. Over time, recipes of breweries have included other available Czech
varieties, which are unique since they possess the genome of Saaz. In recent
years, new varieties such as Kazbek and Vital have been registered. Last year,
the registration of the new Bohemie and Saaz Late varieties followed. All of
these varieties, as with the established Premiant and Sladek varieties, achieve
excellent results in numerous tasting tests. There is good reason why more
than ten major breweries participate in the testing of the new varieties, in the
brewing tests or pilot tests using classical or CKT technologies. You can read
more about these varieties in this year’s issue.

There are no doubts that SAAZ HOPS deserve the European Union’s Protect-
ed Designation of Origin. The variety keeps on convincing us of its strengths.

As | have already mentioned, the content of this year’s issue is rich. At the begin-
ning we asked experts an important question and you can read their answers in
the introductory section of the magazine. Karel Krofta, a longtime author, has
provided his expert articles. This time, he and his research colleagues evalu-
ated the impact of the application of copper products. Dr. Peter Glendinning
provides information on the cooperation between English scientists and their
Czech colleagues in the near future. Historian Zdenék Tempir will take you
back for a few moments to the period one hundred years ago when the first
international meeting of hop growers took place in Zatec. The Knights of the
Order of the Hops met at the Hop Museum for the second time in history. Last
but not least, hop growers celebrated St. Lawrence, their patron saint. We are
also grateful to the Minister of Agriculture for his visit during the harvest.

VdZeny Ctendri,

yslim, Ze neni potreba nijak rozvijet historickou podstatu ceského
chmelafstvi a jeho mnoho staleti dlouhou historii, ktera zasahuje az
do 10. stoleti. Leto$ni ro¢nik je jiz sedmy v Fadé a editor spolu s auto-
ry €lankd pFinasi novou davku informaci za posledni rok. Nutno podotknout,
Ze v leto$nim roce nebylo jednoduché pripravit obsahovou naplii mezinarod-
niho €asopisu. Mohou za to Cetné udalosti a tvrda prace vSech autord, ktefi

se chtéji s Vami podélit o nové informace.

V predchozim Cisle jsem zminil, Ze v dnesni dobé& je chmel znam zejména
ve spojeni s pivem, pfi¢emzZ pravé jemu dava prijemnou horkost, chut a hlav-
né potiebu dalSiho napiti. Je to pivovarsky primysl, ktery udava chmelaf-
stvi jisty chod. Vime, Ze neni jednoduché z mnoha aspektl chmel péstovat
z principu choulostivosti této komodity vici ekonomickym a jinym vlivim.
Proto také v ramci politiky Agrarni komory a rovnéz Ministerstva zemédél-
stvi pat¥i chmel do citlivych komodit najeho zem&dglstvi. Cesti péstitelé
chmele vnimaji svou €innost jako srde¢ni a podle toho také vyrabéji a pecuji
o sviij poklad s nejv&ti moznou sv&domitosti a pili. Jsem si jist, Ze Zatecky
polorany Cervefidk vidy bude pojmem mezi vSemi odriidami chmele. Pro-
toZe jediné z vysoce kvalitniho jemné aromatického chmele Ize uvafit to
nejjakostné&jsi a nejchutngjsi pivo, které spotrebitel, Fikejme mu tFeba pijak
piva, vyZaduje. Postupem &asu receptury pivovarl zahrnuji i dalsi eské od-
ridy ze sortimentu, které jsou vyjime¢né tim, Ze maji v sob& ¢ast geonomu
pravé z Zateckého poloraného &erveiiku. V poslednich letech doslo k za-
registrovani novych odrid jako napriklad Kazbek, Vital nebo v lofiském roce
dvou novych odrid Bohemie a Saaz Late. VSechny tyto odridy tak, jako jiz
zabéhly Premiant nebo Sladek, vykazuji v cetnych degustacich vynikajicich
vysledkd. Ne nadarmo je zapojila do testovani novych odrid vice nez desit-
ka vyznamnych pivovar( a to do varnich zkousek ¢i poloprovoznich zkousek
klasickou ¢i CKT technologii. O téchto odridach se vice doctete samoziej-
mé v obsahové naplni leto3niho &isla.

Ze ZATECKEMU CHMELU patfi zndmka chranéného oznaceni pivodu Evrop-
ské unie neni pochyb. Stale nas tato odriida o svych prednostech presvédcuje.

Jak jsem vySe zminil naplii letosniho &isla je bohata. Na zaéatku jsme polozili
odbornikim zasadni otazku, odpovédi naleznete hned v tvodu €asopisu. Své
odborné ¢lanky dodal napfiklad Karel Krofta, dlouhodoby autor. Tentokrat
s kolektivem vyzkumnikd hodnotili vlivy aplikace médnatych pripravkd. Dr.
Peter Glendinning zase priblizi spolupraci mezi anglickymi védeckymi pracov-
niky a €eskymi kolegy v blizké budoucnosti. Historik pan Zdenék Tempir Vas
na okamzik vtadhne do doby pred sto lety, kdy probéhlo viibec prvni mezina-
rodni jednani pé&stitelt chmele, jenZ se konalo v Zatci. V Chmela¥ském muzeu
se sedli rytiFi chmelového Fadu a to podruhé v historii a v neposledni Fadé
chmelafi také oslavovali svého patrona svatého Vavfince. Za navstévu v dobé
sklizné také vdé¢ime panu ministru zemédélstvi.

To conclude, | would like to express our thanks to the Ministry of Agriculture
for the existence of this magazine. Our thanks also belong to Chmelafstvi, co-
operative Zatec. The international magazine would not have such an excellent
reputation without their financial support. Dear readers, on my own behalf
and also on behalf of the Hop Growers Union, | wish you pleasant moments
while reading our magazine.

This time, | will say goodbye with the slogan used by the Chmelobrana (Hop
Field Guards) from Zatec: ,,Chmelu chmel*
Editor

Rad bych nakonec podékoval zejména Ministerstvu zemé&délstvi, kterému ten-
to Casopis miZe podékovat za existenci. Rovnéz velké dik patfi Chmelarstvi,
druzstvu Zatec. Bez finanéni podpory téchto organizaci by mezinarodni ¢a-
sopis nemél tak skvélé renomé. Mily ctenari, preji nejenom jménem svym, ale
také Svazu péstitelti chmle prijemné Cteni dle gusta.

Tentokrat se rozlouc¢im heslem, jez pouziv
»Chmelu chmel*

Zateckd Chmelobrana tedy

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

tis hardly news to anyone that Saaz still has a renowned name in both foreign

and domestic breweries. This fact is demonstrated by the long list of coun-

tries to which Czech hops are exported as well as by its qualities. In recent
years, macroeconomic indicators have been strongly affected both by the eco-
nomic crisis of three years ago and its aftermath and we have to admit that the
impact on the hop-growing industry has not been negligible. It is well known that
breweries have put emphasis on cutting costs. On the other hand, it is also a fact
that breweries producing excellent high-quality beer need Czech hops to adhere
to their recipes. The Protected Designation of Origin (ZATECKY CHMEL/SAAZ
HOPS) has drawn attention to the exceptional characteristics for four years. It is
worth mentioning that Saaz hops were the first hops in the European Union to be
awarded this designation. Even though the process of registration in the register of
protected designations of origin and protected geographic indications was lengthy,
there were no doubts as to whether the registration criteria had been met. The
history of Saaz hops is very long, which is also reflected in the elaborated certifi-
cation system for Czech hops. Hops are verified by a state authority, the Central
Institute for Supervising and Testing in Agriculture. People say that every brewery is
aware of the quality of Saaz but unfortunately economists disregard it. So we asked
both domestic and foreign experts what they think of Czech hops.

“Your question is a difficult (not easy!) one. At SABMiller, we believe Saaz is a very
special variety, and we wish we were the only ones who knew this. In fact, the Saaz
variety is appreciated by brewers around the world for its subtle spicy notes and “noble”
hop character. As brewers who prize tradition as well as high quality brewing materi-
als, SABMiller also appreciates and endorses the long history of this hop variety in the
brewing industry.”
Charles Matt
Procurement Director for hops, Trinity Procurement GmbH

“American brewers illustrate the respect they have for Saaz hops by advertising when
they use Saaz in their beers. It is something of a quality mark. Although craft brewers
have long enjoyed the fine aroma that makes their beers more elegant the hop short-
age of 2007 - the first experienced by many American brewers relatively new to brew-
ing - made them more aware why.They better understand that hops are an agricultural
product. Where they are grown, and how they are handled from field to kettle, affects
how they smell and taste in their beers.”
Stan Hieronymus
American beer journalist, www.appellationbeer.com

“The value of hops for brewing beer is not only related to the content and composition
of alpha bitter acids. Irreplaceable importance is also attached to other resin compo-
nents, beta acids, the amount and composition of hop oils and polyphenols.Transforma-
tion products of oils of a certain hop variety contribute to the specific sensory nature of
beer. Beta acids and polyphenols influence the nature of beer bitterness. Saaz is unique
because of its composition and ratio of the aforementioned substances, and therefore
it provides beer with a specific sensory character, which is inseparably connected with
Czech beer whose uniqueness was also confirmed by the European Union’s Protected
Geographic Indication.*
Alexandr Mikyska
Researcher, Research Institute of Brewing and Malting

“Saaz hops, in particular the Saaz variety, are unique because of their balance of deli-
cate bitterness and hop aroma.They are an irreplaceable choice for fairly fermented
beers with a harmonious taste profile, in which all individual components must be flaw-
less to achieve the desirable complex perception of taste and aroma. Such beers “never
forgive” the producer if the taste harmony is disturbed in any way, and therefore Saaz
hops are the natural solution.Their uniqueness and irreplaceability are confirmed by the
results of modern analyses of hop components and, above all, the results of numerous
beer tasting tests, as well as long-term popularity with consumers.*
Adam Broz
Chief Operating and Technical Officer, Budéjovicky Budvar, n. p.

,,| believe that Saaz hop is one of the best aroma hops all over the world. It gives beer

not only very attractive hoppy flavors but also soft pleasant bitter taste. Aftertaste

shows good rounding-off. These characteristics are essential to our premium beer, “The
Premium Malt’s*.

Kaneo Oka

General Manager, Beer Development Department, Suntory Liquors

Limited

eni zadnou novinkou, Ze Zatecky polorany Zerveiiak ma stale zvuéné

jméno ve svété i v tuzemskych pivovarech.To dokazuje jak pestra skala

statd, kam je esky chmel vyvazen, tak také samozi‘ejmé jeho vlastnosti.
V poslednich letech, kdy makroekonomicti ukazatelé dostavali tzv. ,na frak* jak
uz hospodarskou krizi pred tiemi lety, tak i jeji doznivajici silou, si musime priznat
nemaly vliv i na chmelaf'sky primysl. Hlavni zijem sniZzovani naklad(i pivovar(
je znam, avSak také je znam fakt, Ze pivovar, ktery produkuje kvalitni a vyborné
pivo ma ve své receptuie Cesky chmel. Na vyjimecné vlastnosti jiz ¢tvrtym ro-
kem upozoriiuje Chran&né oznaceni pivodu (ZATECKY CHMEL). Zajimavosti
je, Ze v ramci Evropské unie ziskal Zatecky chmel viibec jako prvni chmel toto
oznaceni. | kdyZ byl proces zapisu do rejstiiku chranénych oznaceni plvodu
a chranénych zemépisnych oznaceni zdlouhavy, nebyl pochyb o spinéni kriterif
pro zapis. Historie Zateckého chmele je prevelice dlouha a tento fakt stvrzuje
i propracovany systém certifikace ceského chmele. Chmel je tedy ovérovan stat-
nim organem, &imz je UstFedni kontrolni a zkuSebni Gstav zem&d&lsky. Rika se, 7e
kaZzdy sladek zna kvality Zateckého poloraného &erveiiaku a ekonom uz bohuzel
tento fakt prehlizi. Zeptali jsme se tedy odbornikii tuzemskych i zahrani¢nich,
jaky oni maji nazor na cesky chmel.

,,Vase otdzka je sloZitd, opravdu neni jednoduchd. Spolecnost SABMiller v&¥i, Ze Zatecky
polorany Cerveridk je velmi specidini odriida, a my si prejeme, aby byla jen jedind, kterou
zndme. Faktem ziistdvd, Ze tuto odriidu oceriujf pivovary na celém svété pro jeji jemné
silné aroma a noblesni chmelovy charakter. ProtoZe pivovary, které oceriuji tradici tak
jako vysokou kvalitu pivovarskych surovin, SABMiller rovnéz oceriuje a podporuje dlou-
hou historii této odriidy v pivovarském primyslu.*
Charles Matt
Reditel nakupu pro chmel, Trinity Procurement GmbH

,Ameri¢ti slddci ndzorné ukazuji jaky maji respekt z Zateckého poloraného Cerve-
fidku zejména v reklamé, kdyZ uZivaji tento jemné aromaticky chmel do svych piv.
UZiti tohoto chmele je tak vnimdno jako jistd znacka kvality. | kdyZ se americké
minipivovary tési ve svych pivech uz delSi dobu jemnym aromatem, které je déld vice
elegantnéjsi, po zkuSenostech s nedostatkem v roce 2007 se zacaly vice zajimat
divodem proc. Uvédomili si, Ze chmel je zemédélsky produkt a jiz si poklddaji otdzku,
kde je chmel péstovdn, v jakych podminkdch a Ze tyto atributy mohou ovlivnit chut
a vini jejich piv.*
Stan Hieronymus
Americky pivovarsky Zurnalista, www.appellationbeer.com

,,Pivovarskd hodnota chmele nespocivd jen v obsahu a sloZenf alfa horkych kyselin. Sviij
nezastupitelny vyznam maji i dalSi slozky pryskyfic, beta - kyseliny, mnoZstvi a sloZeni
chmelovych silic a polyfenolii. Transformacni produkty silic urcité chmelové odridy se
podileji na specifickém senzorickém charakteru piva. Beta - kyseliny a polyfenoly mode-
ruji charakter hotkosti piv. Zatecky polorany Cervefidk je unikdtni sloZenim a pomérem
jmenovanyich Idtek, ddvd pro to pivu specificky senzoricky charakter neodmyslitelné
spojeny s Ceskym pivem, jehoZ vyjimecnost byla potvrzena i prijetim Chrdnéného ze-
mépisného oznaceni Evropskou unii. ,,
Alexandr Mikyska
Védecky tajemnik,Vyzkumny ustav pivovarsky a slada¥sky a.s.

,Zatecky chmel, zvidst& Zatecky polorany Cerveridk, je jedinecny svou rovnovdhou
jemné horkosti a chmelového aroma. Je nenahraditelnou volbou u poctivé vyzrdlych
piv s harmonickym chutovym profilem, kde zvidsté zdleZi na bezchybnosti dilcich
sloZek k dosaZeni poZadovaného komplexniho vjemu chuti a viin€.Takovd piva ,,ne-
odpusti* vyrobci naruseni chutové harmonie a Zatecky chmel je prirozenym resenim.
Jedinecnost a nenahraditelnost potvrzuji vedle vysledkii modernich analyz obsahu
slozek chmele zejména Cetné vysledky degustachich testi a dlouholetd obliba spo-
trebiteldi.”
Adam Broz
Vyrobné - technicky Feditel, Budéjovicky Budvar, n. p.

Ve¥im, Ze Zatecky polorany Cerveridk je jeden z nejlepsich aromatickych chmeli na

svété. Neddvd pivu jen velmi atraktivni chmelovou viini, ale také jemnou a prijemnou

horkost, kterd je dobre zakulacend.Toto jsou charakteristiky stéZejni pro nase prémiové
pivo ,, The Premium Malt's

Kaneo Oka

Vedouci oddéleni vyvoje piva, Suntory Liquors Limited



Ing. Jan Vesely (Czech brewing and malting association/Cesky svaz pivovart a sladoven)

010 was a challenging year for the Czech brewing industry. As in 2009,

the year was strongly affected by the economic and financial crisis,

which, with no exaggeration, influenced not only the overall demand
but also brought about changes in the behavior of beer consumers. All this
was intensified by an increase in the excise tax on beer, by which the govern-
ment hoped to bring more money into the state budget. However, the higher
tax turned out to not meet the expectations of those who had introduced
it. The planned revenues, or expressed in expert terminology, the forecast
CZK 1,344 million increase in fiscal revenues was not generated and actual
revenues amounted to slightly more than CZK 345 million. Much more seri-
ous has been the impact of tax meas-
ures on the brewing industry, which
includes not only breweries but also
malt houses and many other industries
and sectors in the country’s economy
such as agriculture and suppliers of
various goods and services for brew-
eries. As early as 2009 the brewing
industry had reported a decline, which
deepened last year. Let us look at
some basic facts:

Beer production of breweries in the
Czech Beer and Malt Association fell
by 7.9% in 2010 compared to the pre-
vious year, continuing a downturn that
had started in 2009. This was mainly
due to a decline in the demand for low
gravity beers, whose production vol-
ume in breweries dropped by 12.8%

ivovarstvi v Ceské republice ma za sebou sloZity rok 2010. Rok, ktery

byl, podobné jako rok 2009 silné poznamenan ekonomicko - finanéni

krizi, ktera bez nadsazky ovlivnila nejen celkovou poptavku, ale pfines-
la i nékteré zmény v chovani spotrebitele - konzumenta piva. To vSe bylo
znasobeno zvySenim spotrebni dané na pivo, od néhoz si vlada slibovala
vétsi priliv penéz do statni pokladny. Ukazalo se vsak, Ze vyssi dan nesplnila
ocekavani téch, ktefi ji zavedli. Planované pFijmy, nebo jak se odborné rika:
ocekavané navyseni fiskalniho prijmu ve vysi | 344 mil. K¢ nebylo realizova-
no a skutecné prijmy Cinily jen malo pres 345 mil. K& Mnohem zavaznéjsi je
dopad danovych opatreni na pivovarsky sektor. Ten nezahrnuje pouze pivo-
vary, ale i sladovny a Fadu dalSich od-
vétvi a sektor ekonomiky zemég, jako
je zemédélstvi a dodavatelé rtzného
zboZi a sluzeb pro pivovary. Pivovar-
sky sektor zaznamenal propad v jiz
zminéném roce 2009 a ten se pro-
hloubil i v roce loriském. Pripomerime
si proto zakladni fakta:

Pivovary sdruzené v Ceském svazu
pivovard a sladoven (CSPS) vyro-
bily v roce 2010 o 7,9% piva méné
ve srovnani s rokem 2009. Pokrado-
val tak pokles produkce, ktery zacal
pravé v roce 2009. Nejvyraznégji se
na ném podepsala snizend poptavka
po vycepnich pivech, kterych pivova-
ry vyrobily meziroéné o 12,8 % méné.
Vystav lezakd byl nizsi o 2,6 %, pokra-
Coval vsak rast jejich podilu na cel-

year-to-year. Lager production volume
decreased by 2.6 % but its share in the total production of domestic breweries
continued to grow and exceeded 35%. Demand for alcohol-free beer both
on the domestic market and for export rose again, recording a 2.4 % year-to-
year increase. Special beers have been gaining popularity on a long-term basis.
Last year, their production was up by 40% compared to the previous year.
This was mainly due to development on the domestic market. Production of
top fermented and flavored beers has also been on the rise but their market
position is still negligible.

What has traditionally been a very strong aspect of the Czech brewing in-
dustry, its increasing export orientation, showed a decline for the second
year in a row. Exports of beer from the Czech Republic went down by 4.2%
year-to-year, recording a slight improvement in comparison with a 10.5%
drop in 2009. The reason for a more favorable trend is that the export
volume of the top ten importers only fell for the German and UK markets.
Traditional export destinations for high volumes of Czech beer still include
Slovakia, Sweden, Russia, and the United States. The most dynamic year-to-
year increase in exports was to Poland and Canada. Long-term changes in
the structure of exported beer are continuing, with lagers gaining ground
on low gravity beers.

What is important for consumers and beer lovers is that in spite of falling
production, the variety of beer types and brands is still increasing. The total
number of brands produced by all breweries on the domestic market has
exceeded the record-high level of 450. This trend is expected to continue in
the coming years.

Beer for both the domestic market and for export is experiencing significant
changes in terms of packaging. The total production of beer in bottles, kegs,
tanks and cans is falling on the domestic market, while it is growing for ex-
port. Distribution of beer in PET bottles both to Czech and foreign consum-
ers is rising dramatically.

The domestic malting industry is an integral part of the brewing industry.
There is a good reason for saying that malt is the soul of beer. And this applies
even more to Czech malt. Even though our malting industry was hit by the
economic and financial crisis as well, it was able to cope with it a little better.
Let us look at some facts on the Czech malting industry, its production and
export results.

kové produkci tuzemskych pivovart
a prresahl 35 %. Poptavka po nealkoholickém pivu na tuzemském trhu i pro
export byla opét vyssi, meziro¢né o 2,4%. Dlouhodobé se zvySuje obliba
speciélnich piv, kterych bylo loni uvareno o témér 40% vice nez v pred-
chdzejicim roce. ZaslouZil se o to predevs§im vyvoj v tuzemsku. Roste téz
produkce svrchné kvasenych a ochucenych piv, ale jejich role na trhu je
prozatim minimalni.

Tradi¢né velmi silnd stranka ¢eského pivovarstvi, tedy jeho rostouci proex-
portni orientace, zaznamenala jiz druhym rokem pokles. Export piva z Ces-
ké republiky zaznamenal meziroéné pokles o 4,2%, ve srovnani s poklesem
0 10,5% v roce 2009 je to mirny Gspéch. Priznivéjsi trend byl zplisoben tim,
Ze se v uplynulém roce sniZil u deseti nejvétSich importéri objem vyvozu
pouze v pFipadé Némecka a Velké Britanie. Mezi zemé&, kam je ceské pivo
tradi¢n& exportovano ve velkych objemech, patfi dale Slovensko, Svédsko,
Rusko a USA. Nejdynamictéji se meziro¢né zvysil vyvoz do Polska a do Ka-
nady. Pokracuji dlouhodobé zmény ve strukture vyvazenych piv, kde posiluje
pozice lezaki na tkor piv vycepnich.

Co je pro spotrebitele a milovnika piva dileZité, je fakt, Ze pres pokles vyroby
nadale stoupa nabidka druhd a znacek piv. Jejich celkovy pocet na naSem trhu
od vSech pivovart u nas jiZ pfesahl rekordnich 450 znacek. Tento trend by mél
pokracovat i v dalSich letech.

Vyraznych zmén doznéava tuzemsky trh piva a export z hlediska obald. Zatim-
co celkova produkce piva v lahvich, sudech, cisternach a plechovkach na do-
macim trhu klesa, pro export roste. Dramaticky pFitom stoupa distribuce piva
v PET lahvich jak pro &eského konzumenta, tak i smérem do zahraniéi.

Nedilnou soudasti pivovarského sektoru je i tuzemské sladovnictvi. Ne na-
darmo se Fika, Ze slad je dusi piva, o ¢eském sladu to plati o to vice. | kdyz
rovnéz nase sladafstvi bylo postizeno ekonomicko-finanéni krizi, dovedlo se
s ni ponékud Iépe vyrovnat. PFipomefime si néktera fakta o sladafstvi v CR,
jeho produkci a exportnich vysledcich.

Doméci sladovny v ramci Ceského svazu pivovarii a sladoven vyrobily v roce
2010 celkem 462 522t sladu, cozZ je 0 5,8% méné nez v roce 2009. Obchodni
sladovny vyprodukovaly 340 451 t sladu, tedy 73,6% celkové produkce sladu
u nas. Pivovarské sladovny vyrobily 122 071t sladu a jejich podil na celkové
vyrobé Ceského sladu €inil 26,4 %.



Domestic malt houses in the Czech Beer and Malt Association produced
a total of 462,522 tons of malt in 2010, which is 5.8% less than in 2009.
Commercial malt houses produced 340,451 tons of malt, which accounts for
73.6% of the total malt production in the country. Malt houses at breweries
produced 122,071 tons of malt, having a 26.4% share in the total production
of Czech malt.

The largest malt producer in the Czech Republic, Sladovny Soufflet CR, pro-
duced 313,369 tons of malt in total, accounting for 71.9 % of our domestic pro-
duction. With a production volume of 84,783 tons, the malt house at Plzefisky
Prazdroj is the largest malt house that is part of a brewery.

Exports amounted to 240,984 tons, recording a |.| % year-to-year decrease.
Sladovny Soufflet CR, the largest exporter of Czech malt, has a 97.3% share
in total Czech malt exports. Poland (destination of 45% of exports) and
Germany (with a 14.4% share in Czech malt exports) have traditionally been
the most important buyers of malt from the Czech Republic. Exports to the
United Kingdom, followed by Cuba, Russia and Hungary, showed the most
dynamic year-to-year growth. Czech malt is exported to 4| countries, in-
cluding countries such as New Zealand, Sri Lanka and Panama, in addition to
traditional destinations.

Over the last six years, the Czech Republic has become the fourth largest ex-
porter of malt in the EU. The share of Czech malt in total exports of this com-
modity within the EU grew from 5.2% in 2006 to 6.4% last year. This creates
good prerequisites for further growth provided that demand for beer picks up
in 2011 as expected, in particular in countries where Czech malt is exported.

Bohemian-style malt accounts for 97% of production at Czech malt houses.
The rest comprises Munich malt, diastatic malt, caramel malt and color malt,
as well as a smaller amount of wheat malt.

There is another important fact that must be taken into consideration when
assessing the results and significance of the Czech malt industry. It is an im-
portant stabilization factor for many growers of malting barley. We can only
hope that the reduction in the acreage of malting barley in favor of industrial
crops is only temporary. As a basic ingredient for brewing Czech beer, Czech
malt is indispensable and irreplaceable for the Czech brewing industry.

We can only agree with the experts: In spite of the difficult situation on the
domestic and foreign markets, it has been possible to defend the position of
Czech malt relatively well, and now its position can be considered stabilized
for the long run.

As already explained above, the Czech brewing sector went through hard
times in the last two years. Production at breweries operating in the Czech
Republic decreased; however, it is necessary to make note of trends that
could lead to a recovery on the beer market this year, even though a return
to record-high levels certainly cannot be expected.

Nejv&tsim producentem sladu v Ceské republice jsou Sladovny Soufflet CR,
které celkem vyrobily 313 369 tun sladu a na tuzemské produkci se podileji
71,9 %. Nejvétsi pivovarskou sladovnou je sladovna Plzefiského Prazdroje, jejiz
produkce dosahla objemu 84 783t.

Do zahrani¢i se vyvezlo 240 984t, coz je meziro¢ni pokles o |,1%. Nej-
vétsim exportérem &eského sladu jsou Sladovny Soufflet CR, jejichz podil
na celkovém exportu &eského sladu €ini 97,3 %. Tradi¢né nejvyznamnéjsimi
odbérateli sladu z Ceské republiky jsou Polsko, kam bylo vyvezeno pies 45 %
vyvozu a Spolkova republika Némecko, ktera se podili na exportu &eského
Britanie, dale predevsim na Kubu, do Ruska a Madarska. Cesky slad se vyvazi
do 41 zemi, kromé& tradi¢nich destinaci napf. na Novy Zéland, na Sri Lanku
a do Panamy.

Za poslednich 6 let se Ceska republika stala &tvrtym nejvyznamn&j$im expor-
térem sladu v ramci EU. Podil ¢eského sladu na celkovém exportu této komo-
dity v ramci EU vzrostl z 5,2% v roce 2006 na 6,4% v lofiském roce, coZ vytva-
Fi dobré predpoklady pro dalsi rist pri o€ekavaném oZiveni poptavky po pivu
v roce 2011, a to zejména v zemich, kam sméFuje export Eeského sladu.

Ceské sladovny vyrabgji z témé&F 97% slad Eeského typu, zbytek tvofi slad
mnichovsky, diastaticky, karamelovy a barevny a dile mensi mnoZstvi pSenic-
ného sladu.

Je vak jesté jeden duleZity fakt, ktery je tFeba brat v Uvahu pfi hodnoceni vy-
sledkd a vyznamu &eského sladovnictvi. Tim je dileZity stabilizaéni faktor pro
Fadu zemé&délskych producenti sladovnického jeémene. Lze jen doufat, Ze po-
kles osevnich ploch sladovnického je¢mene v poslednich letech ve prospéch né-
kterych technickych plodin je pouze dogasny. Ceské pivovarstvi gesky slad jako
zékladni surovinu pro vyrobu ceského piva potiebuije a je pro ni nenahraditelny.

Lze se proto ztotoznit s nazorem odborné verejnosti: Pres sloZitou situaci
na domacim i zahrani¢nim trhu se podafilo pozice Ceského sladu relativné
uhajit a z dlouhodobého hlediska je mGizeme povaZovat za stabilizaované.

Cesky pivovarsky sektor, jak bylo uvedeno, prosel v poslednich dvou letech
slozitym obdobim. Pres pokles produkce pivovart pasobicich v Ceské repub-
lice je v8ak tFeba zminit trendy, které by mohly vést jiz v leto$nim roce k oZi-
veni na trhu piva, i kdyZ navrat k rekordnim rokdm rozhodné nelze ocekavat.
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8 CESKY CHMEL

VLIV APLIKACE MEDNATYCH FUNGICIDU NA RYCHLOST FOTOSYNTEZY
A OBSAH ELEMENTARNI MEDIVE CHMELU

Krofta, K.!, Kudrna, T.!, JeZek, ].', Pokorny, J.2, Pulkrabek, .2
('Hop Research Institute Co., Ltd., Zatec/Chmelai‘sky institut s.r.o, Zatec, 2Czech University of Life Sciences Prague/Ceska zem&dé&lska univerzita v Praze)

he photosynthesis and transpiration rates at an interval of 30 minutes

before and after the application of copper fungicides rise from a level

of 5.0 to 7.0 ymol CO,.m™s"' and 0.75 to 1.00 mmol H,0.m™s",
respectively. The increase in the photosynthesis rate after the application
of copper is temporary and fades after 10 to |4 days. Photosynthesis
measurements show that the application of copper fungicides does not cause
any stress to the plant. The content of copper in the hop cones is below
500 mg/kg if the total dose of applied copper does not exceed the amount
of 15kg per hop field hectare. The application of 5kg of copper per hop field
hectare with the full-grown Agnus plants raises the content of copper in hop
leaves by a minimum of 1000 mg/kg. The same amount of copper leads to an
increase of approx. 300 mg/kg in hop cones in the intensive ripening period.
Copper moves from leaves to the harvested cones in the form of biologic
admixtures. The content of copper in hop cones has a decreasing tendency
over the course of time, which is mainly due to the fact that they grow in size
as they ripen. A similar tendency in leaves shows that weather conditions, in
particular the washing off or possibly the dissolution of copper compounds by
atmospheric precipitation play a role. The value of the natural background of
the content of elementary copper in hops amounts to less than 20-25 mg/kg.

Key words: hops, copper, Pseudoperonospora humuli, fungicides,

photosynthesis rates, transpiration rate

Pseudoperonospora humuli is currently the most serious fungal disease of hops.
Every year, it causes great losses to the yield and quality of harvested hops. It is
parasitic only to hops and can infest both their roots and above-ground parts.
The first signs of Pseudoperonospora humuli infection in hops can already appear
on young sprouts in the early spring. The leaves have a green-yellow color, are
stunted and the shortening of internodes causes their accretion. They resemble
an ear, and therefore are commonly called “ear-like hop sprouts“ (Figure I). The
ear-like sprouts appear in the spring after being infected with winter spores and
they are the main source of the spreading of the disease on leaves. During the
vegetation period, Pseudoperonospora humuli spreads mainly via summer spores
(zoosporangia), which come into existence through an asexual process and
appear on the lower sides of leaves (Vostrel, 2008). The appearance of hop
cones infected with Pseudoperonospora humuli is shown in Figure 2.

Fig. I:

Obr. | ,Klasovity vyhon chmele po napadeni peronosporou
chmelovou v jarnim obdobi

Abstrakt

ychlosti fotosyntézy a transpirace v ¢asovém intervalu 30 minut pred
Ra po aplikaci médnatého fungicidu se zvysuji z hladiny 5,0 na 7,0 pmol

CO, m?2s", resp. 0,75 na 1,00 mmol H,0.m2s". ZvySeni rychlosti
fotosyntézy po aplikaci médi je prechodné a odezniva po 10-14 dnech.
Fotosynteticka méFeni ukazuji, Ze aplikace médnatych fungicidi nevyvolava
v rostlin€ Zadny stres. Obsahy médi v hlavkach se pohybuiji do 500 mg/kg, pokud
celkova davka aplikované médi nepreséhne mnoiZstvi |5 kg/ha chmelnice.
Aplikace 5kg médi na hektar chmelnice vzrostlého porostu odriidy Agnus
zvySi obsah médi na chmelovych listech min. o 1000 mg/kg. V hlavkach
v obdobi intenzivniho zrani vede stejna davka médi ke zvySeni o cca
300 mg/ kg. M&d se z listt do sklizenych hlavek dostava ve formé biologickych
piimési. Casovy pribgh obsahu mé&di v hlavkach ma sestupny trend, ktery je
dan predevsim postupnym zvétSovanim jejich velikosti b&hem zrani. Obdobny
trend na listech ukazuje, Ze zde hraji roli i povétrnostni vlivy, zejména smyvani,
popf. rozpousténi médnatych sloucenin atmosférickymi srazkami. Hodnota
prirozeného pozadi obsahu elementarni médi ve chmelu je do 20-25 mg/kg.

Klicova slova: chmel, méd, peronospora chmelova, fungicidy, rychlost

fotosyntézy, rychlost transpirace

1. Uvod

Peronospora chmelova (Pseudoperonospora humuli L.) je v souéasné dobé
ztraty ve vynosu i kvalité sklizeného chmele. Parazituje vyhradné na chmelu,
u néhoz mize napadnout kofeny i nadzemni organy. Prvni pFiznaky napadeni
chmele peronosporou se mohou objevit jiz na mladych vyhonech brzy z jara.
Listy maji Zlutozelenou barvu, jsou zakrslé a zkracenim internodii dochazi
k jejich nahlouéeni. Svym vzhledem pripominaji klas, a proto se bézné nazyvaji
jako “klasovité vyhony chmele® (obr. I). Klasovité vyhony se tvofi na jare
na listech. Béhem vegetace se peronospora chmelova $ifi hlavné letnimi
vytrusy (zoosporangiemi), které vznikaji nepohlavni cestou na spodni strané
listd (Vostiel, 2008). Vzhled chmelovych hlavek napadenych peronosporou
chmelovou je na obr. 2.

Fig. 2:

Obr. 2 Vzhled chmelovych hlavek napadenych peronosporou
chmelovou pred sklizni

Dulezitym regulaénim faktorem vyskytu peronospory chmelové v obdobi
kvétu a hlavkovani jsou médnaté fungicidy. PFestoze patii k nejdéle znamym
fungiciddm, dodnes maji v ochrané rostlin proti houbovym chorobam
svij vyznam. Mechanismus Uinku se objasiiuje vlivem elementarni médi



An important regulation factor for the occurrence of Pseudoperonospora humuli
at the time of blooming and growing of hop cones are copper fungicides. They
are the longest-known among fungicides and they play an important role in the
protection of plants against fungal diseases. The mechanism of their impact is
explained by the effect of elementary copper on cell plasma. Complex water-
soluble copper compounds irreversibly change the protoplasm protein of
a pathogen, which is then unable to perform its physiologic functions (Marsh,
1937). Copper is considered an essential element for plants (Sommer, 1931).
About 70% of absorbed copper is localized in chloroplasts where it works
as a chlorophyll stabilizer. By participating in the biosynthesis of lignin, it
contributes to the stabilization of cell walls. Copper as a part of proteins plays
an important role in numerous electron transfer processes, in particular in the
photosynthesis and cell respiration processes. Copper is also indispensable for
the symbiotic relationship between bacteria fixing nitrogen and the roots of
Fabaceae plants (Yruela, 2005).

The easiest way to provide missing copper is via foliar applications. In soil, copper
occurs basically only as a bivalent cation, bound in crystal lattices of minerals
(Tesar, 1992). After being released from the lattices, it creates a very firm bond
with the soil sorption complex. Therefore, it is found in very low concentrations
of up to 0.6 pmol.I"" in soil solutions. Plants have a low demand for copper, which
ranges from 2 to 25 ppm in dry substance. Portner (2006) states that hops have
an uptake of 4054 mg of copper per hectare, of which hop cones need 581 g/ha
only and the rest is for bines and leaves.

There are few publications focusing on the measuring of hop photosynthesis.
Peat (1974) proved that ripe hop cones have a measurable photosynthetic
activity, which rarely exceeds respiration losses. Hnili¢kova (2007) used
a gasometric method to determine saturation radiation and photosynthetic
capacity of several Czech hop varieties. The photosynthesis rate is influenced
by numerous environmental factors, which limit the growth potential. Stress is
caused either directly or indirectly by a lack of water and minerals, in particular
nitrogen. Fungal diseases and pests cause stress due to a reduction in the
surface of green leaves, a decrease in the water flow and nutrients, as well
as changes in the plants” metabolism (Baret, 2007). Application of pesticides
sprayed on the leaf surface can theoretically cause stress conditions in plants.

In brewing technologies, copper ranks among the most important metal
elements. It plays an important role for the efficiency of malt enzymes. In
low concentrations copper is essential for the growth of yeast cells but in
higher concentrations it is toxic. It is considered to play a significant role
in the creation of colloid beer haze as well. (Cejka, 1989). Sensory aging
of beer substantially increases in the presence of bivalent copper ions in
concentrations less than 100 pg.I'. Metal ions of copper or iron also contribute
to the non-enzymatic oxidation of unsaturated fatty acids (Bamforth, 1999).
Copper content determined in Pilsner style beer by using the method of atom
absorption spectrometry ranged between 19 and 35 pgl' (Mider, 1997).
The authors state that beer production is a strong decontamination process
from the perspective of the content of copper and other heavy metals in
the ingredients and in beer. Similar conclusions were drawn by Dostalek
(2001), who evaluated the content of heavy metals in 200 beer samples by
the chronopotentiometric method. The average content of copper in a set of
beers under review was 32.6 pg.I''; the highest detected value was 93 pg.I"".
The work also compared the content of other heavy metals (zinc, cadmium,
lead) in wine and soft drinks. Beer was assessed as a very pure product in
terms of heavy metal concentration.

Hops per se are a commodity used in the food industry. They are subject to the
obligation to adhere to limits for harmful substances, including heavy metals,
listed in hygiene directives (Decree of the Ministry of Health No. 298/1997).
Therefore, it is necessary to pay attention to these issues with respect to metals
that are contained in hop protection products. This is not altered by the fact that
the United States and Japan have not determined any import tolerance limits
for copper in hops. Within the European Union, import tolerance for copper in
hops and hop products is | 000 mg/kg. As part of the research task “Integrated
hop production®, tests were carried out in three vegetation seasons (2008 to
2010), during which copper fungicides were repeatedly applied in hop fields in
order to determine the impact on the photosynthesis rate and transpiration of
hop plants and in order to establish the copper content in hops.

In the field tests, the following protection products were used in line with
methodological instructions: Kuprikol 50, Kuprikol 250 SC, Cuproxat CS,
Curzate K. Copper fungicide spray was applied at the Research Farm of the
Research Institute in Steknik on the Agnus variety by using common dewing
sprayers. According to the prepared methodology, the testing hop field was
split into three parts, each having an area of approx. 0.3 ha. The first spray

na bunécnou plazmu. Komplexni slouceniny médi rozpustné ve vodé
ireverzibilné méni bilkovinu protoplazmy patogena, ktera tak neni schopna
vykonavat fyziologické funkce (Marsh, 1937). Méd je pro rostliny povazovana
za esencialni prvek (Sommer, 1931). Asi 70% prijaté médi je lokalizovano
v chloroplastech, kde pisobi jako stabilizitor chlorofylu. Svou ucasti
na biosyntéze ligninu se podili na stabilizaci buné&énych stén. Méd jako soucast
proteind hraje vyznamnou roli v celé Fadé procesl prenosu elektrond, ze-
jména procesl fotosyntézy a buné¢ného dychani. Méd je nezbytna rovnéz
pro symbioticky vztah mezi dusik fixujicimi bakteriemi a koFeny bobovitych
rostlin (Yruela, 2005).

Chybéjici méd Ize nejsnaze dodat foliarni aplikaci. V pidé se méd vyskytuje
prakticky vyluéné jako dvojmocny kation, vazany v krystalickych mrizkach
minerall (Tesar, 1992). Po uvolnéni z m¥iZzek prechazi do velmi pevné vazby
na pudni sorpéni komplex, a proto se v plidnim roztoku nachazi jen ve velmi
nizké koncentraci do 0,6 pmol.l'. PoZadavky rostlin na méd jsou malé
a pohybuji se v rozmezi 2 az 25 ppm v susiné. Pro chmel uvadi Portner (2006)
odbér 4.054 mg médi v prepoctu na hektar, z toho potreba hlavek ¢ini pouze
581 g/ha, zbytek pripada na révu a listy.

Publikaci, které se zabyvaji mérenim fotosyntézy chmele, neni mnoho. Peat
(1974) prokazal, Ze zralé hlavky chmele maji méfitelnou fotosyntetickou
aktivitu, ktera zfidka pFevySuje respiralni ztraty. Hnilickova (2007) pomoci
gazometrické metody stanovila saturacni radiace a fotosyntetické kapacity
pro nékolik ¢eskych odriid chmele. Rychlost fotosyntézy je ovlivnéna rFadou
environmentalnich faktorl, které omezuji ristovy potencidl. Stresy jsou
napriklad primo ¢i nepfimo vyvolany nedostatkem vody a minerald, zejména
dusiku. Houbové choroby a $kiidci vyvolavaji stres v disledku zmen3eni zelené
listové plochy, sniZeni pritoku vody a Zivin nebo zmén metabolismu rostlin
(Baret, 2007). Aplikace pesticidi postFikem na povrch listd mize teoreticky
také vyvolat v rostliné stresové podminky.

V pivovarské technologii se méd Fadi k nejvyznamnéjsim kovovym prvkim.
Hraje dlleZitouroliv i€innostiFady sladovych enzymi. V nizkych koncentracich
je méd esencialni pro rist kvasinek, ve vyssich je toxicka. PFipisuje se ji rovnéz
dilleZita Gloha pFi vzniku koloidnich zékalti piva (Cejka, 1989). Senzorické
starnuti piva vyznamné narlsta v pritomnosti iontd dvojmocné médi pfi
koncentracich niz3ich nez 100 pg.I"'. Kovové ionty mé&di ¢i Zeleza se také podili
na neenzymatické oxidaci nenasycenych mastnych kyselin (Bamforth, 1999).
Obsah médi zjistény v pivech plzefiského typu metodou atomové absorpéni
spektrometrie se pohyboval v rozmezi |9 az 35 pgl"' (Mider, 1997). Autofi
konstatuji, Ze vyroba piva je z pohledu obsahu médi a dalSich tézkych kovi
v surovinach a v pivu silné dekontaminaéni proces. K podobnym zavérim
dospél i Dostalek (2001), ktery hodnotil obsah téZkych kovii v 200 vzorcich
piv chronopotenciometric-kou metodou. Primérny obsah médi v souboru
méFenych piv byl 32,6 pg.I"' a maximalni zji$t&na hodnota 93 pg.I". V prici byl
porovnavan obsah i dalSich téZkych kovi (zinku, kadmia, olova) také ve vinu
a nealkoholickych napojich. Z hlediska koncentrace tézkych kovl bylo pivo
vyhodnoceno jako velmi Cisty produkt.

Chmel sam o sobé je obchodni artikl pouZivany v potravinarském primyslu.
Vztahuje se na néj nutnost respektovani limitl Skodlivin, a tudiz i tézkych kov(,
uvedenych v hygienickych smérnicich (Vyhlaska Ministerstva zdravotnictvi
€. 298/1997). Z tohoto diivodu je potiFebné se touto problematikou zabyvat
zejména u kovd, které jsou obsaZeny v prostiedcich na ochranu chmele. Natom
nic neméni ani skutecnost, Ze USA a Japonsko importni tolerance pro méd
ve chmelu nestanovily. Importni tolerance pro méd ve chmelu a chmelovych
vyrobcich v ramci Evropské unie je | 000 mg/kg. V ramci rFeSeni vyzkumného
Ukolu ,,Integrovana produkce chmele* byly v pribéhu tFi vegetacnich sezén
2008 az 2010 provedeny testy opakované aplikace médnatych fungicidi
ve chmelnicich s cilem zjistit dopady na rychlost fotosyntézy, resp. transpirace
chmelovych rostlin a stanovit obsah médi ve chmelu.

PFi polnich pokusech byly pouZity tyto ochranné pripravky: Kuprikol 50,
Kuprikol 250 SC, Cuproxat CS, Curzate K v souladu s metodickymi pokyny.
Postiiky mé&dnatymi fungicidy byly provedeny na Ucelovém hospodaFstvi
Chmelarského institutu s.r.o ve Stekniku na odridé Agnus pomoci bé&znych
rosi¢. Podle pripravené metodiky byla pokusna chmelnice rozdélena na 3
dily, kazdy o plose priblizné 0,3 ha. Prvni postfik byl proveden na celé
plose, druhy na 2/3 pokusné parcely a tFeti na 1/3 plochy. Pivodni zamér tFi
aplikaci byl realizovan jen v roce 2008, v nasledujicich letech byly provedeny
pouze dva nastfiky, protoZe tfeti nebylo mozno provést z diivodu Spatného
zdravotniho stavu porostu a pred¢asné sklizné (2009), resp. destivého pocasi
a rozbahnéného terénu (2010). Vzhledem k vysokému infekénimu tlaku
peronospory chmelové byl |3. &ervence 2010 na pokusnou plochu neplanované
aplikovan pripravek Curzate K, coZ je smérny preparat obsahujici jako



application was carried out on the entire area, the second application on two
thirds of the testing plot and the third application on one third of the area.
The original intention of having three applications was only realized in 2008.
In the following years, only two spray applications were carried out since the
third application was not possible due to the plants’ bad state of health and
premature harvest (2009) or due to the rainy weather and muddy ground
(2010). Because of the high Pseudoperonospora humuli infection threat, Curzate
K was applied on the testing area on July 13, 2010, without prior planning.
Curzate K is a mixed product containing copper oxychloride (77%) as an
active agent and cymoxanil (4%) as a systemic fungicide. The extraordinary
application of the copper product resulted in an increased copper content in
both hop leaves and cones at the beginning of the test. Specific application
dates and corresponding doses of elementary copper in kg/ha for each
treatment in the course of the experimental period are shown in Table I.
During repeated spray applications of copper fungicides, a total of 15.0kg of
elementary copper was applied per hop field hectare in 2008; 7.9 kg in 2009;
and 12.8kg in 2010. The tests started in the second half of July and ended in
the first decade of September. After each application, leaf and cone samples
were randomly taken from ten plants at a height of two to six meters. The
sample-taking was more frequent in the first week after application. Later,
samples were usually taken in weekly intervals. In the sampling process,
samples of leaves and cones were taken after all treatments. The result was
a time series of data showing the copper content in leaves and cones for
every application. The plant material was dried in the air in a dark room at
room temperature. Dry samples of hop cones and leaves were analyzed by an
authorized laboratory to detect the content of elementary copper by using
an emission atom spectrometry method in inductively coupled plasma (ICP-
AES). The samples were mineralized by microwave decomposition in a nitric
acid and hydrogen peroxide medium. The variation coefficient of analytical
determination was 4.2% rel. with a determinability limit of 1.5 mg Cu/kg.

Physiologic processes (photosynthesis and transpiration rates) were measured
by using LC pro+ equipment on stem leaves at a height of three meters of the
hop plant (about half of the construction height). The testing hop field had an
east-west orientation. In a hop field row, 10 consecutive plants in the same
phenological stage were selected. The plants were located at least I5m from
the edge towards the middle of the vegetation of the testing hop field row.
The reason for this was that the selected hop plants had identical exposure
to sun or shadow. The measured plants and stems were marked and then
repeatedly observed during the vegetation season. The leaves did not show
any physiological or other damage due to diseases or pests. They were of
similar phonological and physiological age. Results of the measuring of five
plants with the same photosynthesis and transpiration rates were included in
the experimental evaluation.

Photosynthesis and transpiration rates at an interval of 30 minutes before and
after the application of copper fungicides show that photosynthesis and
transpiration rates increase after the application of copper from 5.0 to
7.0 ymol CO,.m2.s™" and from 0.75 to 1.00 mmol H,0.m2.s", respectively. This
phenomenon can be explained by the provision of a copper ion to the
photosynthetic system of leaves provided that the hop plant is able to
absorb the copper cation via foliar applications. The results of repeated
measurements of photosynthesis of hop plants during the vegetation
season in 2010 are shown in Figures 3 a 4. The highest photosynthesis rate
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Gcinné slozky oxychlorid médi (77 %) a systemicky fungicid cymoxanil (4 %).
Mimoradna aplikace médnatého pripravku se nasledné projevila zvySenymi
obsahy médi na listech i v hlavkach na zacatku pokusu. Konkrétni aplika¢ni
terminy a odpovidajici davky elementarni médi pri kazdém oSetreni vyjadiené
v kg/ha v pribéhu experimentalniho obdobi jsou uvedeny v tabulce I. PFi
opakovanych nastficich médnatymi fungicidy bylo v roce 2008 aplikovano
celkem 15,0kg elementarni médi na | hektar chmelnice, v roce 2009, 79kg
a 12,8kg v roce 2010. Pokusy byly zahajovany v druhé poloviné Eervence
a trvaly az do prvni dekady zari. Po kazdé aplikaci byly z pokusné chmelnice
odebirany vzorky listli a hlavek namatkové z 10 rostlin ve vySkovych patrech
0d 2 do 6 metri. Cetnost odb&r byla v prvnim tydnu po aplikaci €ast&jsi, dalsi
odbéry byly provadény zpravidla v tydennich intervalech. PFi vzorkovani byly
odebirany vzorky listd i hlavek ze vSech dosud provedenych o3etfeni. Timto
zplsobem byly ziskany ¢asové rady dat obsahu médi na listech i v hlavkach
pro kazdou aplikaci. SuSeni rostlinného materidlu bylo provedeno volné
na vzduchu v temné mistnosti pri pokojové teploté. Suché vzorky hlavek
a listli byly v autorizované laboratofi analyzovany na obsah elementarni médi
metodou emisni atomové spektrometrie v indukéné vazaném plazmatu (ICP-
AES). Mineralizace vzorku byla provedena mikrovinnym rozkladem v prostiedi
kyseliny dusi¢né a peroxidu vodiku. Variaéni koeficient analytického stanoveni
byl 4,2% rel. s limitem stanovitelnosti |,5mg Cu/kg.

Fyziologické procesy (rychlost fotosyntézy a rychlost transpirace) byly
méreny pristrojem LC pro+ na pazochovych listech ve tfech metrech vysky
chmelové rostliny (cca v poloviné vysky konstrukce). Pokusna chmelnice
byla orientovana ve sméru vychod-zapad. V fadu chmelnice bylo vybrano
10 po sobé& nasledujicich rostlin ve stejné fenologické fazi. Rostliny se
nachazely nejméné I5m od kraje smérem do stfedu porostu pokusného adu
chmelnice z diivodu shodného proslunéni, resp. zastinéni vybranych rostlin
chmele. Mérené rostliny a pazochy byly oznaceny a nasledné béhem vegetace
opakované sledovany. Listy nemély fyziologické ani jiné poskozeni chorobami
¢i Skadci. Byly fenologicky a fyziologicky obdobného stari. Vysledky méreni
z 5 rostlin, které mély rychlost fotosyntézy a transpirace nejvice shodné, byly
zarazeny do experimentalniho hodnoceni.

Rychlosti fotosyntézy a transpirace v ¢asovém intervalu 30 minut pred
a po aplikaci médnatého fungicidu ukazuji, Ze rychlosti fotosyntézy
a transpirace naristaji po aplikaci médi z 5,0 na 7,0 ymol CO,.m2s"az 0,75
na 1,00 mmol H,0.m2s"". Uvedeny jev Ize vysvé&tlit dodanim médnatého iontu
do fotosyntetického systému listl za prFedpokladu, Ze chmelova rostlina je
schopna médnaty kation pFijmout po foliarni aplikaci. Vysledky opakovanych
méFeni fotosyntézy chmelovych rostlin v pribéhu vegetace v roce 2010 jsou
znazornény na obr. 3 a 4. Nejvyssi rychlost fotosyntézy v intervalu 7 = 9 uymol
CO,.m™s" byla naméFena v srpnu, tj. v obdobi intenzivniho hlavkovani a zrani
chmele (BBCH 75 - 89). Jasné sniZeni rychlosti fotosyntézy bylo zjiSténo
na zacatku zari kratce pred sklizni. Rychlosti transpirace (0,8 — 1,2 mmol
H,0.m2.s™") ukazuji v maximalnich i minimalnich hodnotach stejné trendy jako
u fotosyntézy. Opakovana méreni ukazuji, Ze nardst rychlosti fotosyntézy
po aplikaci médi je prechodny a odezniva po 10 — 14 dnech. Zmény rychlosti
fotosyntézy reaguji na aktualni povétrnostni podminky a vyvojové stadium
chmelovych rostlin. Fotosynteticka méreni dale ukazuiji, Ze aplikace médnatych
fungicidi nevyvolava v rostliné Zadny stres.
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of 7 = 9 pumol CO,.m?s" was measured in August, i.e. in the period of
intensive growing of hop cones and ripening of hops (BBCH 75 — 89). A clear
decrease in the photosynthesis rate was determined at the beginning of September
shortly before the harvest. The transpiration rates (0.8 = 1.2 mmol H,0.m?s™)
show the same tendency in their maximum and minimum values as the
photosynthesis rates. Repeated measurements show that the increase in the
photosynthesis rate after the application of copper is transitional and fades
after 10 — 14 days. Changes in the photosynthesis rate respond to the current
weather conditions and the development stage of hop plants. Furthermore,
photosynthesis measurements show that the application of copper fungicides
does not cause any stress in the plants.

The results of determining the copper content in hop leaves and cones are
shown in Tables 2 and 3. Data on the copper content are related to one
average sample of leaves or cones taken at the specified time. The established
values show that the copper content in hop cones is substantially lower than
in leaves after the application of fungicides. This is due to the more convenient

Vysledky stanoveni obsahu médi na chmelovych listech a ve chmelovych
hlavkach jsou uvedeny v tabulkach 2 a 3. Udaje o obsahu mé&di se vztahuiji
na jeden primérny vzorek listd &i hlavek odebrany v daném terminu.
Zjisténé hodnoty ukazuji, Ze obsahy médi v hlavkach jsou po aplikaci

pomérem povrch/hmotnost, ktery se u chmelovych listd odridy Agnus
pohybuje v rozmezi 45 — 50 cm?/g (révové) a 50 - 60 cm?/g (pazochové).
U nesusenych hlavek je tento pomér priblizné tfetinovy a pohybuje se
prevazné v hodnotich |5 - 20 cm?/g (Krofta, 2009). Experimenty byly
provedeny v dobg, kdy vyvoj listové plochy chmelovych rostlin byl dokonéen.
Naproti tomu u hlavek pokus probihal po dobu celého vyvojového cyklu
od stadia kvétu aZ do dosaZeni skliziiové zralosti. Postupny narust velikosti
hlavek se vyraznym zplsobem projevil na poklesu obsahu médi s ¢asem.
Vysledky stanoveni obsahu médi na listech i v hlavkach v tabulkach 2 a 3
ukazuji, Zze aplikace 5kg médi na hektar chmelnice vzrostlého porostu
odridy Agnus zvysi obsah médi na chmelovych listech min. o | 000 mg/kg,

Table 2:
Tabulka 2:
2008 2009 2010
l.application II. application 1l. application l.application II. application l.application II. application
Date Date Date
Days |Content| Days |Content| Days |Content Days |Content| Days |Content Days |Content| Days |Content
21.7. | control - - - - - 25.7. | control 6 - - 29.7. |control| 109 - -
22.7. |2 hours - - - - - 27.7. |2 hours| 371 - - 2.8. | 312 - -
24.7. 2 - - - - - 28.7. | 302 - - 4.8. 3 316 - -
28.7. 6 - - - - - 31.7. 4 286 - - 8.8. 219 - -
31.7. 9 - - - - - 3.8. 7 395 - - 16.8. 14 176 - -
8.8. 17 405 - - - - 6.8. 10 417 - - 23.8. 22 208 | 482
13.8. 23 - | - - - 11.8. 15 335 - - 30.8. 29 175 8 505
14.8. 24 201 2 504 - - 14.8. - - 2 hours| 489 6.9. 36 153 15 491
18.8. 28 133 6 487 - - 17.8. 21 415 3 501 10.9. 40 144 19 323
25.8. 35 122 13 309 - - 24.8. 28 429 10 556
28.8. 38 93 16 247 | 834 28.8. 32 350 14 456
1.9. 42 86 20 143 5 705
5.9. 46 108 24 201 9 471
Table 3:
Tabulka 3:
2008 2009 2010
l.application II. application 1. application l.application II. application l.application II. application
Date Date Date
Days |Content| Days |Content| Days |Content Days |Content| Days |Content Days |Content| Days |Content
21.7. | control 13 - - - - 25.7. | control 15 - - 29.7. |control| 383 - -
22.7. |2 hours| 1778 - - - - 27.7. (2 hours| 1010 - - 2.8. | 1598 - -
24.7. 2 1918 - - - - 28.7. | 957 - - 4.8. 3 1442 - -
28.7. 6 1580 - - - - 31.7. 4 892 - - 8.8. 1599 - -
31.7. 9 1316 - - - - 3.8. 7 900 - - 16.8. 14 1425 - -
8.8. 17 1566 - - - - 6.8. 10 888 - - 238. 22 1151 | 2021
13.8. 23 924 | 2508 - - 11.8. 15 878 - - 30.8. 29 1071 8 2148
14.8. 24 843 2 1557 - - 14.8. - - 2 hours| 1175 6.9. 36 1100 I5 2396
18.8. 28 746 6 2091 - - 17.8. 21 744 3 1027 10.9. 40 1281 19 1698
25.8. 35 835 13 1686 - - 24.8. 28 711 10 1269
28.8. 38 726 16 115 | 2267 | 288. 32 479 14 1094
1.9. 42 665 20 823 5 2637
5.9. 46 694 24 770 9 1814




ratio of surface and weight, which ranges between 45 and 50 cm?/g (bines)
or 50 and 60 cm?/g (stems) in the hop leaves of the Agnus variety. In non-
dried hop cones this ratio amounts to about a third and ranges between
I5 and 20 cm?/g (Krofta, 2009). The experiments were carried out at a time
when the development of the leaf surface of hop plants was already completed.
In contrast, with respect to hop cones the experiment took place during the
entire development cycle from the blooming stage up to the stage of harvest
ripeness. The gradual growth of the cone size substantially contributed to the
reduction of copper content in the course of time. The results of determining
the copper content in hop leaves and cones in Tables 2 and 3 show that the
application of 5kg of copper per hop field hectare with the full-grown Agnus
variety raises the copper content in hop leaves by a minimum of | 000 mg/kg.
The same amount leads to an increase by about 300 mg/kg in hop cones in the
period of intensive ripening. However, there is no close correlation between
the dose of applied copper and the copper content in the hops. In 2008, for
example, the copper content in leaves was at the level of | 700 — | 900 mg/kg
after the first treatment and in 2009 only at 900 — | 000 mg/kg, even though
the dose of elementary copper was the same (5 kg/ha) in both years. In 2010,
a dose of 7.8kg of copper per hectare was applied until the beginning of August.
The resulting copper content in leaves was at the level of | 400 - | 600 mg/ kg.
Additional treatments in August drove the copper content in leaves up to the
level of 2 000 - 2 500 mg/kg. In a time series of copper content in leaves,
a certain irregular decreasing tendency is evident over time. The reason for the
reduction in copper content can be attributed to the washing off or possibly
dissolution of copper compounds by atmospheric water (rain, dew).

The copper content in hop cones ranged between 300 and 400 mg/kg after the
first application in all years. The second application raised the copper content
to the level of about 500 mg/kg. The highest copper content in hop cones in
the amount of 834 mg/kg was detected in 2008 immediately after the third
application. The final copper content in hop cones after the application of all
spray doses ranged from 323 mg/kg in 2010 to 471 mg/kg in 2008. In a time
series of the copper content in hop cones, a decreasing tendency is evident, as
is the case for leaves. In addition to the above-mentioned weather conditions,
the gradual growth in the size and weight of hop cones from the blooming up
to the full ripeness, which is from the last decade of July until mid-August, plays
a role. As was already mentioned in the introduction, the demand of plants for
copper is low and ranges between 2 and 25 ppm in dry substance. This value
corresponds to that of copper detected in untreated hop leaves and cones in
the years 2008 and 2009, which is shown in Tables 2 and 3, and the copper
content in organic hops from the 2010 harvest (22 mg/kg, Table 4). The copper
content determined in foreign hops in territories where Pseudoperonospora
humuli is not found (China, India, South African Republic, Argentina) also shows
that the natural copper content in hops actually lies under 20 mg/kg (Krofta,
1994). The high copper content in leaves must not be underestimated. Metal
copper moves from the leaves to the harvested hops in the form of biologic
admixtures. This contribution can be significant under certain circumstances
since the majority of harvested hops contain up to 3% of biologic admixtures.
The potential contribution of biologic admixtures should not be more than
60 mg/kg, provided that the copper content in leaves does not exceed the
level of 2 000 mg/kg and admixtures consist of leaf residues. Table 4 shows
the copper content in commercial samples of Czech, German and Polish
hop varieties from the 2009 and 2010 harvests. The vast majority of values
measured in Czech hops ranges between 20 and 300 mg/kg. Comparable values
were measured in Czech hops from the 1990 and 1992 harvests (Krofta, 1995).
At that time, the average copper content ranged between 250 and 350 mg/ kg.
In isolated cases the values exceeded | 000 mg/kg. Extremely high copper
content in hops can be caused by a failure to maintain technological discipline,
by imperfect homogenization of powder products etc. The copper content
in German hops can be assessed in the same matter. In addition to content
ranging from 100 to 400 mg/kg, a high value occurred in the Taurus variety
(807 mg/kg), but also a very low value of 19 mg/kg in the Hallertauer Tradition
variety at the level of natural background. A substantially lower copper content
was established in Polish hops. This is probably due to the fact that the hop-
growing area Pulawy — Lublin in the south-eastern part of Poland has a different
climate and is less exposed to fungal diseases.

Changes in the photosynthesis and transpiration rates of hop plants during the
vegetation season reflect the current weather conditions and the development
stage of hop plants. The application of copper fungicides does not cause any
stress to the plants. The results of repeated applications of copper fungicides
in hop fields have shown that the copper content in hop cones is less than
500 mg/kg if the total copper dose does not exceed I5kg per hop field
hectare. The application of 5kg of copper per hop field hectare with full-
grown Agnus plants increases the copper content in leaves by a minimum of

v hlavkach v obdobi intenzivniho zrani vede stejnd davka médi ke zvy3eni
o cca 300 mg/ kg. Tésné korelace mezi davkou aplikované médi a jejim
obsahem ve chmelu v3ak neexistuji. Napriklad v roce 2008 byl obsah médi
na listech po prvnim oSetieni na Grovni | 700 = | 900 mg/kg, v roce 2009
pouze 900 — | 000 mg/ kg, prestoZe davka elementarni médi byla v obou
letech shodné 5 kg/ha. V roce 2010 byla do zacatku srpna aplikovana davka
7,8kg médi/ha a vysledny obsah na listech byl na hladiné | 400 - | 600 mg/ kg.
Dalsimi o3etfenimi v pribéhu srpna se obsahy médi na listech dale zvysily
skokovym zplsobem na urovné 2 000 - 2 500 mg/kg. V &asovych Fadach
obsahu médi na listech je patrny, byt nepravidelny, pokles s ¢asem. PFi€inu
poklesu obsahu médi je moZno pficist na vrub smyvani, popfipadé
rozpousténi sloué¢enin médi atmosférickou vodou (dést, rosa).

Obsah médi v hlavkach se po prvni aplika¢ni davce pohyboval ve vSech
rocnicich v intervalu 300 az 400 mg/kg. Druha aplikace zvySila obsah médi
na Uroven cca 500 mg/kg. Nejvyssi obsah médi v hlavkach ve vysi 834 mg/kg
byl zaznamenam v roce 2008 bezprostfedné po tfetim postfiku. Finalni
obsah médi v hlavkach po aplikaci vSech postfiki se pohyboval v intervalu
323 mg/kg v roce 2010 az 471 mg/kg v roce 2008. V ¢asovych radach obsahu
médi v hlavkach je také patrny sestupny trend podobné jako u listi. Kromé
jiz diskutovanych povétrnostnich vlivii se u hlavek vyznamné uplatiiuje
postupny narust velikosti a hmotnosti hlavky od kvétu do dosazeni plné
zralosti, tj. od posledni dekady Cervence do poloviny srpna. Jak jiz bylo
zminéno v ivodu, poZadavky rostlin na méd jsou malé a pohybuiji se v rozmezi
2az25 ppm vsusiné. S touto hodnotou souhlasi ndlezy médi na neoSetienych
listech a hlavkach v letech 2008 a 2009, které jsou uvedeny v tabulkach 2 a 3,
a obsah médi v biochmelu ze sklizné 2010 (22 mg/kg, tabulka 4). Obsahy
médi stanovené v zahrani¢nich chmelech z teritorii, kde se peronospora
nevyskytuje (Cina, Indie, JAR, Argentina), rovn&% ukazuji, ¥e pFirozené
obsahy médi ve chmelu skuteéné lezi pod 20 mg/kg (Krofta, 1994). Vysoké
obsahy médi na listech nelze podcefiovat. Z nich se kovova méd dostava
do sklizeného chmele ve formé biologickych primési. Tento pFispévek mize
byt za urcitych okolnosti vyznamny, vezmeme-li v Uvahu, Ze prevazna &ast
sklizeného chmele obsahuje do 3% hm. biologickych primési. Potencialni
prispévek biologickych primési by nemél byt vyssi nez 60 mg/kg
za prredpokladu, Ze obsah médi na listech nepfesahne hladinu 2 000 mg/kg
a primési budou tvofit vyhradné zbytky listi. V tabulce 4 jsou uvedeny
obsahy médi v komerénich vzorcich ¢eskych, némeckych a polskych chmeli
nékolika odrid ze sklizni 2009 a 2010. PFevazna vétsina hodnot namérenych
v Ceskych chmelech se pohybuje v intervalu 20 az 300 mg/kg. Srovnatelné
hodnoty byly naméreny v €eskych chmelech ze sklizni 1990 a 1992 (Krofta,
1995). Primérny obsah médi se tehdy pohyboval v rozmezi 250 az 350 mg/kg
s tim rozdilem, Ze se ojedinéle vyskytly obsahy presahujici hodnotu | 000 mg/kg.
Extrémné vysoké obsahy médi ve chmelu mohou byt zpisobeny napt.
nedodrzenim technologické kazné, nedokonalou homogenizaci praskovitych
pripravki aj. V podstaté stejnym zplisobem je mozno hodnotit i obsahy médi
v némeckych chmelech. Vedle obsahil v intervalu 100 az 400 mg/kg se
objevuje jedna vysoka hodnota u odridy Taurus (807 mg/kg), ale také
hodnota velmi nizka 19 mg/kg u odridy Hallertauer Tradition na Grovni
prirozeného pozadi. Podstatné nizsi obsahy médi byly zjistény v polskych
chmelech. Je to pravdépodobné dano tim, Ze se jedna o klimaticky odliSnou
chmelafskou oblast Pulawy — Lublin v jihovychodnim Polsku s nizsim
infekénim tlakem houbovych chorob.

Zmény rychlosti fotosyntézy a transpirace chmelovych rostlin v pribéhu
vegetace reflektuji aktualni povétrnostni podminky a vyvojové stadium
chmelovych rostlin. Aplikace médnatych fungicidl nevyvolava v rostlinach
Zadny stres. Vysledky opakovanych aplikaci médnatych fungicid(i ve chmelnicich
ukazaly, Ze obsahy médi v hlavkach se pohybuji do 500 mg/kg, pokud celkova
davka médi nepresahne mnozstvi 15 kg/ha chmelnice. Aplikace 5kg médi
na hektar chmelnice vzrostlého porostu odridy Agnus zvysi obsah médi
na chmelovych listech min. o | 000 mg/kg. V hlavkach v obdobi intenzivniho
zrani vede stejna davka médi ke zvySeni o cca 300 mg/kg. Maximalni obsahy
médi i pri opakovanych aplikacich médnatych fungicidi jsou hluboko pod
hodnotou | 000 mg/kg, coz je MRL platny pro zemé EU. Tésné korelace mezi
davkou aplikované médi a jejim obsahem ve chmelu vSak neexistuji. Méd se
z listd do sklizenych hlavek dostava ve formé biologickych primési. | z tohoto
Casovy pribéh obsahu mé&di v hlavkich ma mirné sestupny trend, ktery je
dan predevsim postupnym zvétSovanim jejich velikosti béhem zrani. Obdobny
trend na listech ukazuje, Ze zde hraji roli i povétrnostni vlivy, zejména smyvani,
pop¥. rozpousténi médnatych sloucenin atmosférickymi srazkami. Ojedinélé
nalezy presahujici hodnoty MRL Ize pFicist na vrub technologickym chybam
pfi provadéni ochrannych zasahd. Hodnota prirozeného pozadi obsahu
elementéarni médi ve chmelu je do 20 — 25 mg/kg.



Table I:
Tabulka I:
2008 2009 2010
Treatment
Ogeteni Date Dose Cu (kg/ha) Date Dose Cu (kg/ha) Date Dose Cu (kg/ha)
Termin Davka Cu (kg/ha) Termin Davka Cu (kg/ha) Termin Davka Cu (kg/ha)
. 22.7. 5,0 27.7. 5,0 13.7. 2,8
1. 12.8. 5,0 14.8. 2,9 1.8. 5,0
111, 27.8. 5,0 - 22.8. 5,0
Cu total
Cu celkem (kglha) 15,0 7,9 12,8
Table 4:
Tabulka 4:
Variety Copper content (mg/kg) Variety Copper content (mg/kg)
Odrida Obsah médi (mg/kg) Odrida Obsah médi (mg/kg)
CZECH REPUBLIC— 2010
CESKA REPUBLIKA — 2010
Saaz
Agnus 106 Zatecky polorany &erveiiak 148
Saaz
Agnus 257 Zatecky polorany Eerveidk 270
Saaz
Fuggle 278 Zatecky polorany &erveiiak L
. Saaz
Premiant 74 Zatecky polorany &erveiidk 214
. Saaz
Premiant 166 Zatecky polorany &ervefidk 145
. Saaz
Premiant 270 Zatecky polorany &erveiiak 160
. Saaz
Premiant 133 Zatecky polorany Eervenak 179
. Saaz
Premiant 189 Zatecky polorany &erveiak 12
. Saaz
Premiant 278 Zatecky polorany &erveiak »
. Saaz
Sladek 234 Zatecky polorany &ervefidk 192
— ich
Sladek 439 Saaz - organic hops 2
ZPC-biochmel
GERMANY - 2010
NEMECKO — 2010
Hallertauer Tradition 19 Herkules 328
Northern Brewer 206 Taurus 807
Perle 170 Spalter Select 249
Saphir 344 Opal 421
POLAND - 2009
POLSKO - 2009
Sybilla 44 Magnum 30
Lomik 33 Lubelski 153

| 000 mg/kg. The same dose of copper causes a rise of about 300 mg/kg in hop
cones in the intensive ripening period. The maximum copper content, even
after repeated applications of copper fungicides, was substantially below the
level of 1 000 mg/kg, which is a MRL valid for EU countries. However, there
is no close correlation between the dose of applied copper and the copper
content in hops. Copper moves from the leaves to the harvested cones in the
form of biological admixtures. Therefore, it is desirable to keep the content
of biological admixtures during the harvest as low as possible. The copper
content in hop cones showed a decreasing trend over time. This was mainly
due to the growing of hop cones during their ripening. A similar trend in
leaves shows that weather conditions, in particular the washing off or possibly
dissolution of copper compounds by atmospheric precipitation, play a role. In
isolated cases, the content exceeded MRL values, which can be attributed to
technological errors during protective interventions. The value of the natural
background of the content of elementary copper in hops amounts to less than
20 - 25 mglkg.

Tato studie byla vypracovana jako soudast Feseni projekti NAZV QH81049
Ministerstva zemédélstvia MSM 6046070901 s finan¢ni podporou Ministerstva
Skolstvi, mladeZe a télovychovy.
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Abstrakt

n January 20||, the HoP Research Institute in 2atec was awarded lednu 2011 se podaFiIo Chmelarskému institutu, s.r.o. v 2atci
funding for a new four years EUREKA Project LFI11008 ,,Development of v

sustainable quality aroma dwarf hops in both the CR and the U.K. to supply

brewing worldwide”. EUREKA is
an inter-governmental network

that supports the development

ziskat projekt EUREKA LF 11008 ,Vyslechténi jemnych aromatickych
odrid Ceského a anglického chmele vhodnych pro péstovdni na nizkych
konstrukcich s celosvétovym uplatnénim
pfi vyrobé kvalitniho piva“, vypsany pro
uchazege v CR MSMT v Praze. Jednd

Figure I:

for innovations across all sectors
of industry. It helps to fund
research for Institutes that need
to co-operate with each other
to develop new products. In the
Czech Republic, the Hop Research
Institute is developing new Low
Trellis high quality aroma hops
as sustainable replacements for
traditional tall hops. This requires
co-operation with the UK, and
the Institute has signed a ten year
Research Agreement to collaborate
with Wye Hops, through its project
manager Peter Glendinning. The
Institute  has already started
developing interesting new varieties
to meet brewer demands for both
traditional and exciting new aroma
hops.

Obr I: Dr. Patzak se svoji modifikovanou mobilni laborato¥i p¥i izolaci

RNA z vybranych genotypi chmele (Herefordshire, ¢ervenec 2011)

se o mezinarodni projekt, ktery je
zaméren na podporu vyzkumu v ramci
viech sektorl primyslu a zemédélstvi.
Finanéni  prostfedky  poskytované
v ramci projektu EUREKA pomahaji
posilit mezinarodni spolupraci, jejimz
vysledkem jsou nové vystupy. V tomto
pripadé se jedna o vyvoj nové vysoce
kvalitni aromatické odridy chmele
vhodné pro péstovani na nizkych
konstrukcich, ktera by byla adekvatni
nahradou za stavajici tradi¢ni klony
Zateckého poloraného  Eerverdku
péstované na vysokych konstrukcich.
Spoluprace s Velkou Britanii je
nezbytnd, aby tento cil mohl byt
v co nejkrat§im casovém horizontu
realizovan. Jiz pred zapoletim reseni
tohoto projektu Chmelarsky institut
s.ro., Zatec podepsal desetiletou



Figure 2:

Obr 2:

Hops are normally grown on tall wirework up to 7 meters high. In the long-
term this is not sustainable either economically or environmentally. Low
trellis technology has proven successful

in reducing both agro-chemical inputs Figure 3:
and environmental impact, but it requires
development of new naturally dwarfing hop

varieties acceptable for brewing. Obr 3:

The world demand for high quality aroma
hops continues to be strong, but the
varieties currently required by brewers can
only be grown in traditional hop gardens on
awirework lattice 7 meters above the ground.
The growing of ,tall* hops in this manner can
no longer be considered sustainable.

Hop growers are unable to secure the very
high requirement for seasonal labor needed
for bine training in May and harvest in August
/| September. The high cost of this labor is
the main reason most hop farms do not make
enough profit to invest in structures and
permanent staff, if indeed they are profitable
at all - such is the fragility of the world-hop
market. There are also increased pressures
on hop growers to reduce the use of agro-
chemicals. ~ The environmental policies
within the EC are continuing to increase the
restrictions on chemical pesticides, and this
in turn reduces corporate investment into
new crop protection products. These then
combine to reduce the availability of suitable
control measures to growers.

The development of new low trellis varieties
will require field agronomy research to
address specific growth habit and plant
protection issues. Such work was started
in the UK about |5 years ago, but the only
facilities now remaining are those at Philip
Davies and Son (a UK pioneering hop farm),
which conductsindependentfieldresearchfor
hop growers including Wye Hops Ltd. Since
field research is an integral part of developing
a new variety, Wye Hops naturally includes
Philip Davies & Son in its co-operation with

dohodu o spolupraci s anglickym Wye Hops, zastoupené projektovym
manaZzerem Dr. Peterem Glendinningem, &imZ byla zahdjena nova epocha
ve Slechténi ceského chmele. Vedle ziskani kvalitniho aromatického chmele
je spoluprace zamérena rovnéz na ziskani novych typl aromatického chmele,
které jsou stéle vice Zadany pivovary pro vyrobu specifickych druhd piv.

Chmelsetradi¢né péstuje na vysoké konstrukci, ve Velké Britaniicca 5 mvysoké,
v CR na konstrukcich vysokych 7 metri. Nicméné, tento zpiisob p&stovani je
do budoucna neudrZitelny jak z pohledu ekonomického, tak i ekologického.
Péstovani chmele na nizké konstrukci je priznivéjSi pro Zivotni prostiedi
ve chmelaFskych oblastech, jelikoZ se vyznamné redukuje objem aplikovanych
pesticidl, ¢imZ se sniZuje negativni environmentalni dopad. Chceme-li vak
do budoucna postupné prejit na tento zplisob pé&stovani chmele, je nezbytné
mit k dispozici geneticky vhodné odridy s akceptovatelnymi parametry pro
pivovarniky.

Celosvétova poptavka po vysoce kvalitnim aromatickém chmelu je stile
vysoka. Nicméné, odridy spliiujici nejvyssi parametry téchto typi chmell
je moZno v soucasné dobé péstovat vyhradné na vysokych konstrukcich.
Na druhou stranu z ekonomickych a ekologickych diivodl je toto tradi¢ni
péstovani chmele do budoucna netinosné.

Chmelarimajiznacné problémy se zajiStovanim sezénnich pracovnikii potiFebnych
pro zajiStovani jarnich operaci (dratkovani, zavadéni) a sklizné chmele v srpnu
a zafi. Vysoké néaklady na sezénni pracovniky jsou hlavnim divodem, proc
vétsina chmelarskych farem nema dostatecné vysoky zisk na investi¢ni ¢innost
a ziskani a udrZeni dostatecné kvalitniho vlastniho personalu. Dokonce jsou
i zemédélské podniky, které nevykazuji zZadny zisk. Takto sloZita mlze byt
situace péstiteld spojena s produkci chmele. DalSim problémem jsou neustale se
zvySujici omezeni tykajici se pouzivani agrochemikalii. Environmentalni politika
EU spociva v neustalém omezovani spektra pouZzitelnych pesticidii a s tim souvisi
i neustale vyssi naklady na registraci
novych pripravki a klesajici zajem
registratord, coz je rovnéz disledkem
snizujici se plochy chmelnic ve svété.
Nedostatecné Siroké spektrum vysoce
Ucinnych pripravkd s sebou mize
prinaSet znacné problémy v ochrané
chmele proti $kodlivym organismim.

Vyslechténi  novych odrid pro
péstovani v nizkych konstrukcich si
vyzada nezbytny agronomicky vyzkum
vyplyvajici ze specifického habitu téchto
rostlin a s tim spojené koncepce ochrany
chmele proti Skodlivym organismim.
Péstovani téchto odrid anglickymi
péstiteli zapocalo ve Velké Britanii jiz
pred 15 lety na pionyrské farmé ,,Philip
Davies & Son“ ve chmelafské oblasti
Herefordshire, kde i nadale probiha
nezavisly vyzkum pro anglické péstitele
chmele, vcetné ,Wye Hops Ltd.*
nachazejici se ve druhé chmelar'ské
oblasti v Kentu. Jelikoz agronomicky
vyzkum je nedilnou soudasti pFi
Slechténi novych odrid chmele, ,Wye
Hops Ltd.“ spolupracuje s farmou
,,Philip Davies & Son“ pFi vyvoji novych
aromatickych odrid vhodnych pro
péstovani na nizkych konstrukcich
v CR.

Nejvétsi vyhodou péstovani chmele
na nizké konstrukci je bezesporu
znaéna Uspora pracovni sily, kterou je
v soucasné dobé v poZadované kvalité
velmi komplikované sehnat a s tim
souvisejici ekonomicka stranka.

| presto, Ze pojizdné Cesaci stroje
a dalsi strojové vybaveni pro péstovani
chmele na nizkych konstrukcich se jiz
podafilo vesmés vyvinout, nemohou
péstitelé chmele toto vybaveni plné
vyuZit, jelikoZ stale chybi geneticky

the Hop Research Institute.



The main advantage of low trellis hop growing is the very large reduction
in the demand for casual labor, which has become either unavailable or
unaffordable.

Although harvesters and other machinery for low trellis growing have largely
been developed, growers cannot take advantage of this proven technology
without the development of suitable new varieties. And although UK growers
already grow a number of dwarfing varieties on low trellis, none of these is
considered a suitable substitute for the high quality aroma varieties currently
only available as tall hop varieties.

Using its natural breeding program, Wye Hops Ltd is providing new hop
germplasm, by crossing the desired aroma parent material with suitable
dwarfing males in its collection. The plant material is being screened for
tolerance to diseases, growth habit and field performance, chemical profiling
and suitability for brewing. The most suitable plants will be selected and
registered under the EC Plant Variety Registration scheme, and put into
commercial production.

The assessment and selection of suitable plants will demand underpinning
research by the Hop Research Institute. This research will develop molecular
biology tools to aid the lengthy and complex process of plant selection. It
also hopes to develop techniques to predict brewing quality from chemical
analysis, alongside developments to increase the precision of brewing tests.

The new varieties grown will become part of the greater worldwide hop
trade, both substituting traditional quality aroma varieties and emerging as
new quality aromas in their own right. Brewers favor aroma hops of the
highest quality, but when these have been in short supply they have been
forced to substitute inferior quality aroma. A reversal of this trend will
open up new markets. The recent revival of higher hopping rates in brewing
and the emergence of new breweries is opening up a new market for aroma
hops.

vhodné nové odridy pro tento zpisob péstovani. Angli¢ti chmelafi sice jiz
nyni maji k dispozici Fadu téchto ,trpasliCich” odrid, nicméné zadna z nich se
dosud nemiiZe pivovarskou kvalitou méFit s kvalitnimi aromatickymi odridami
péstovanymi na vysokych konstrukcich.

Za poutziti svého vlastniho Slechtitelského materidlu Wye Hops Ltd. zajistuje
geneticky material pro kriZeni pozadovanych rodicovskych komponentl
s vhodnymi ,,trpasli¢imi samci, které jsou soucasti jejiho sortimentu. Rostlinny
material v ramci této kolekce je testovan na toleranci k houbovym chorobam,
ristovému habitu, chemickému sloZeni a optimalnim pivovarskym vlastnostem.
Nejvhodnégjsi rostliny v ramci téchto vybért budou dale testovany a v pripadg, Ze
potvrdi nejvyssi poZadované kvality, bude realizovana jejich registrace v souladu
s kritérii vyplyvajicimi z ustanoveni registraci rostlinnych odrtid v ramci EU.

Hodnoceni a vybér vhodnych rostlin si vyzada naroény vyzkum, ktery bude
realizovan védeckym tymem Chmelai'ského institutu s.ro., v Zatec. Pro
tento vyzkum budou vyuZity molekularné genetické metody, aby se tim
urychlil ¢asové znaéné narocny Slechtitelsky proces. Vyzkum bude rovnéz
zamé&ren na vyvin technik nezbytnych pro prognézu pivovarské kvality pomoci
chemickych analyz, spole¢né se zvySenim preciznosti pivovarskych testd.

Nové vyvinuté odriidy se stanou soudasti celosvétového trhu s chmelem
a to jak nahradou stavajicich tradi¢nich kvalitnich aromatickych odrid,
tak i vySlechténim odrld s novymi typy aroma, jeZ jsou v soucasné dobé&
Zadany mnohymi pivovary. Pivovarnici vSeobecné preferuji aromatické
chmele nejvyssi kvality. Nicméné, pokud nebudou na trhu v poZadované
miFe a kvalité, nahrazuji je méné kvalitnimi odriidami. Opaény trend otevira
nové trhy. Navrat renomovanych pivovart k vy$§im davkam chmeleni a vznik
novych pivovari s obdobnymi poZadavky v poslednich letech oteviraji novy trh
pro skupinu aromatickych chmell. Pravé tento trend je nezbytné realizovat
v ramci zachovani si konkurenceschopnosti na svétovém trhu s chmelem, coz
se tyka jak Ceskych, tak i anglickych péstitelG.

VARIETY / REGION SAAZ AUSCHA TIRSCHITZ CZECH REPUBLIC
Odriida | Oblast 2a(t;‘aac;(o U§(t::)ko Tl;ii:;(o Ceské(r::)ublika
Zatecky pc:oAQ:)" Cervenak 3132 460 448 4040
Sladek 169 15 65 249
Premiant 142 44 70 256
Agnus 49 3 0 52
TOTAL ACREAGE / Celkova plocha 3517 524 591 4632
YEAR ACREAGE (HA) PRODICTION (T) AVERAGEYIELD (T/HA)
Rok Plocha (ha) Produkce (t) Primérny vynos (t/ha)
2001 6075 6621 1,09
2002 5968 6442 1,08
2003 5942 5527 0,93
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
2009 5307 6616 1,25
2010 5210 7772 1,49




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

Saaz - fine aroma hops. Hop yield potential is 0.8 — 1.2 t/ha. Alpha-
bitter acids content is 2.5 — 4.0 % w. and beta-bitter acids content 4.0
—6.0 % w. Noble fine hop aroma. Typical feature is the farnesene content
14 —20 % rel.

Sladek — aroma hops. Hop yield potential is 1.8 — 2.5 t/ha. Alpha-bitter acids
content is 4.5 — 7.0 % w. and beta-bitter acids content is 4.0 — 6.5 % w. Fine
hop aroma. It’s a late variety.

Harmonie — aroma hops. Hop yield potential is 2.0 — 2.6 t/ha. Alpha-bitter
acids content is 5.0 — 8.0 % w. and beta-bitter acids content is 5.0 — 8.0 % w.
Aroma is spicy. The variety is characterised by a balanced alpha/beta acids
ratio.

Bor — aroma hops. Hop yield potential is 1.7 — 2.3 t/ha. Alpha-bitter acids
content is 6.0 — 9.0 % w. and beta-bitter acids content is 3.0 — 5.5 % w. Pleasant
hop aroma. Currently being replaced by the Premiant variety.

Premiant — aroma hops. Hop yield potential is 1.8-2.5 t/ha. Alpha-bitter
acids content is 7.0 — 10.0 % w. and beta-bitter acids content is 3.5 5.5 % w.
Pleasant hop aroma. High production stability.

Agnus — bitter hops. Hop yield potential is 1.8 — 2.5 t/ha. Alpha-bitter acids
content is 9.0 — 12.0 % w. and beta-bitter acids content is 4.0 — 6.5 % w. Hop
aroma. very spicy. High content of xanthohumol 0.70 — 1.10 % w.

Rubin — bitter hops. Hop yield potential is 1.8 — 2.5 t/ha. Alphabitter acids
content is 9.0 — 12.0 % w. and beta-bitter acids content is 3.5 — 5.0 % w. Hop
aroma. very spicy. Good growth characteristics.

Kazbek — aroma hops. Hop yield potential is 2.1 — 3.0 t/ha. Alphabitter acids
content is 5.0 — 8.0 % w. and beta-bitter acids content is 4.0 — 6.0 % w. Aroma
mild to very spicy. Czech variety with the highest yield.

Vital — bitter hops. Hop yield potential is 1.7 — 2.3 t/ha. Alpha-bitter acids
content is 12.0 — 16.0 % w. and beta-bitter acids content is 6.0 — 10.0 % w.
Spicy hop aroma. High desmethylxanthohumol content (0.25 — 0.40 % w).

@ Plzeri

@ Ceské Budgjovice

@ Liberec

@ Jihlava

Zatecky polorany &erveiidk — jemny aromaticky chmel. Vynos chmele je
0,8 - 1,2 t/ha. Obsah alfa horkych kyselin je 2,5 - 4,0% hm. a obsah beta
horkych kyselin je 4,0 - 6,0% hm. Chmelové aroma je pravé, jemné chmelové.
Typickym znakem je podil farnesenu 14 - 20% rel.

Sladek — aromaticky chmel. Vynos chmele je 1,8 - 2,5 t/ha. Obsah alfa
horkych kyselin je 4,5 - 7,0% hm. a obsah beta horkych kyselin je 4,0 - 6,5%
hm. Chmelové aroma je jemné, chmelové. Jedna se o pozdni odridu.

Harmonie — aromaticky chmel. Vynos chmele je 2,0 - 2,6 t/ha. Obsah alfa
horkych kyselin je 5,0 - 8,0% hm. a obsah beta horkych kyselin je 5,0 - 8,0%
hm. Chmelové aroma je korenité. Typickym znakem je vyrovnany pomér alfa
a beta kyselin.

Bor — aromaticky chmel. Vynos chmele je 1,7 - 2,3 t/ha. Obsah alfa hor'kych
kyselin je 6,0 - 9,0% hm. a obsah beta hofkych kyselin je 3,0 - 5,5% hm.
Chmelové aroma je prijemné, chmelové. V soucasné dobé byla nahrazena
odriidou Premiant.

Premiant — aromaticky chmel. Vynos chmele je 1,8 - 2,5 t/ha. Obsah alfa
horkych kyselin je 7,0 - 10,0% hm. a obsah beta horkych kyselin je 3,5 - 5,5%
hm. Chmelové aroma je prijemné, chmelové. Vysoka stabilita vykonnosti.

Agnus — horky chmel. Vynos chmele je 1,8 - 2,5 t/ha. Obsah alfa horkych
kyselin je 9,0 - 12,0% hm. a obsah beta horkych kyselin je 4,0 - 6,5% hm.
Chmelové aroma je chmelové, silné kofenité. Vysoky obsah xanthohumolu
0,70 - 1,10% hm.

Rubin — hotky chmel. Vynos chmele je 1,8 - 2,5 t/ha. Obsah alfa hofkych
kyselin je 9,0 - 12,0% hm. a obsah beta horkych kyselin je 3,5 - 5,0% hm.
Chmelové aroma je az hrubé korenité. Dobré rlistové vlastnosti.

Kazbek —aromaticky chmel. Vynos chmele je 2, - 3,0 t/ha. Obsah alfa horkych
kyselin je 5,0 - 8,0% hm. a obsah beta horkych kyselin je 4,0 - 6,0 % hm. Chmelové

Vital —horky chmel. Vynos chmele je 1,7 - 2,3 t/ha. Obsah alfa horkych kyselin
je 12,0 - 16,0% hm. a obsah beta horkych kyselin je 6,0 - 10,0% hm. Chmelové

aroma je korenité, chmelové. Vysoky obsah desmethylxanthohumolu, ktery
je 0,25 - 0,40% hm.

@ Hradec Krélové

@ Pardubice
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NOVE CESKE AROMATICKE ODRUDY BOHEMIE A SAAZ LATE

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

n 2010, two new aroma varieties, Bohemie and Saaz Late, were registered.

Bohemie is an aroma variety showing good parameters for hop growing and

beer brewing. The Saaz Late variety was created by a multiple hybridization
of Saaz and cultivation material. It is the first variety that is being compared
to Saaz.

Bohemie is a Bohemian Zatec variety. The hybridization of this variety
started in 1999. In 2008, an application for registration exams was submitted.
In 2010, it was registered in the national book of varieties. Currently, it is

a Saaz Late. Bohemie je aromatickd odrida, ktera vykazuje

dobré péstitelské i pivovarské parametry. Odrida Saaz Late
vznikla n&kolikandsobnym  kiiZenim Zateckého poloraného &ervefiaku
a Slechtitelského materidlu a je to prvni odrida, kterd je srovnavana
se Zateckym poloranym ervefidkem.

v roce 2010 byly registrovany dvé nové aromatické odridy, Bohemie

BOHEMIE

Bohemie je Ceska Zatecka odrida. KfizZeni této odridy bylo zahéjeno v roce
1999. Do registracnich zkousek byla prihlaSena v roce 2008, do statni
odriidové knihy zapsana v roce 2010. V soucasné dobé je vysazena pouze
roztrouSené v poloprovoznich pokusech Zatecké oblasti. Odrida byla
vyselektovana pro vysokou kvalitu cennych pivovarskych vlastnosti. Ma
podobny charakter jako jeji mate¢nd rostlina, kterou je odrida Sladek.
Spolecnymi vlastnostmi, jsou vyrovnany pomér alfa a beta horkych kyselin
(0,80 - 1,2) a obsah farnesenu (do 1% rel.). Obsah alfa hofkych kyselin
u odrGdy Bohemie se pohybuje v zavislosti na ro¢niku a povétrnostnich
podminkach od 5% do 8,5%. V tabulce | a 2 jsou uvedeny primérné hodnoty
chemickych analyz chmelovych hlavek v suchém stavu. V ramci lokalit,
ve kterych byla odriida sledovana, vykazuje nizkou variabilitu. Vynosovy
potencial je na hranici témér 3 t/ha.

Oproti odridé Sladek odrida Bohemie vykazuje krat3i vegetaéni dobu.
Zakladni charakteristikou této odridy je Cervena barva révy, nepravidelny
valcovity tvar. Plodonosné pazochy jsou dlouhé az velmi dlouhé. Je stFedné
odolnd az tolerantni k padli chmelovému a stifedné odolna k peronospore
chmelové.

Vysledky ctvrtprovoznich pokusnych varek piv poukazuji na srovnatelné
vysledky s odrGdou Sladek. Je patrné, Ze i Bohemie vykazuje dobry vliv
na charakter piva.

SAAZ LATE

Od roku 2007 byla odrida prihlaSena do registracnich zkousek a od roku
2008 zkousena v poloprovoznich pokusech v Zatecké a Trsické oblasti.
Tato nova odrida je jako prvni v historii tvorby hybridnich odrid chmele
porovnavéna s kvalitou Zateckého poloraného &erveiidku. V piivodu je pouZit
Zatecky polorany Eerveiidk, ale také rozpracovany $lechtitelsky material.
Z dosud dosaZenych vysledk{ je patrné, Ze po Zateckém chmelu ziskala obsah
a sloZeni jak chmelovych pryskyfic, tak i chmelovych silic. Po Slechtitelském
materialu ziskala vys$si vynos, delsi vegetacni dobu a nékteré fenotypové znaky
(Cervenofialova barva révy, husté nasazeni chmelovych hlavek, tmavé zelené
listy atd.).

obsah alfa horkych kyselin byl v roce 2008 v Mradicich (3,9 %), naopak
nejvyssi obsah byl v roce 2009 v Blsanech (7,2 %). Z vysledku je patrné, Ze
obsah i sloZeni chmelovych pryskyfic jsou velmi obdobné jako u Zateckého

Table I:
Tabulka I: Primérné obsahy a slozeni chmelovych prysky¥ic v letech 2001 az 2010
Alpha acids Beta acids Ratio Cohumulone Colupulone
Parameter Alfa kys. Beta kys. Pomér Kohumulon Kolupulon
Parametr (% wiw) (% wiw)
0, 0,
(% hm v susing) (% hm v susing) e o) o)
Minimum content 377 3,93 082 232 407
Min. obsah
Maximum content
Max. obsah 791 9,13 1,16 27,0 46,5
Average 6,80 743 0,92 2493 4398
Primér
Star:dard deviation 123 1,16 0,11 1,25 1,65
Smeér. od. (s)
Variation coefficient 18,14 15,59 12,34 5,00 3,76
Var. k. (Vk) ’ ’ » ) s
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Table 2:
Tabulka 2: Primérné obsahy a sloZzeni chmelovych silic v letech 2006 az 2010, Bohemie
c Myrcene Caryophyllene Farnesene Humulene
ontent
Parameter Myrcen Karyofylen farnesen humulen
Obsah
Parametr o
(% hm.) (% rel.) (% rel.) (% rel.) (% rel.)
Minimum content
Min. obsah 112 39,1 5.9 19 13,9
Maximum content
Max. obsah 214 45,0 9.2 2,4 18,5
Average 1,52 44,70 7,18 2,12 16,23
Pramér
Starv\dard deviation 035 7.82 1,28 0,34 1,89
Smér. od. (s)
Variation coefficient 2323 17,49 17,90 16,26 1,64
Var. k. (Vk) ’ ’ ’ ’ ’
Table 3:

Tabulka 3: Vysledky degustace pokusnych varek odridy Bohemie v porovnani s odriidou Sladek (pokusny pivovdrek Chmelafsky institut s.r.o.

Zatec)

Wort %
% mladiny

Sample
Vzorek

Fermentation
Prokvaseni

Score
Poéet bodi

Ranking
Potadi

Bohemie 11,5

It evaluation 24
2" evaluation 31 2
|. hodnoceni 24 |
2. hodnoceni 31

Sladek 1,5

It evaluation 28
2" evaluation 27 |
|. hodnoceni 28 2
2. hodnoceni 27

planted only as part of scattered pilot experiments in the Zatec area. The
variety was selected for the high-quality of valuable brewing characteristics.
Its nature is similar to that of its mother plant, which is the variety Sladek.
The qualities that they share are a balanced ratio of alpha and beta bitter
acids (0.80 — 1.2) and the farnesene content (up to | % rel.). The content
of alpha bitter acids in the Bohemie variety ranges from 5% to 8.5%,
depending on the year and weather conditions. Tables | and 2 show the
average values in chemical analyses of hop cones in a dry state. The variety
demonstrates a low variability in locations under review. The yield potential
reaches almost 3 t/ha.

Compared to Sladek, the Bohemie variety has a shorter vegetation period. The
main characteristics of this variety are the red color of bine and an irregular
cylindrical shape. Stems with hops are long or very long. It is moderately
resistant or even tolerant to Sphaerotheca humuli and moderately resistant to
Pseudoperonospora humuli.

Results of pilot brewing tests are comparable to the results of Sladek. It is
evident that Bohemie has a good influence on the nature of beer.

In 2007, an application was submitted for registration exams. In 2008,
testing in pilot experiments started in the Zatec and Tirschitz regions. It
is the first variety in the history of hybrid varieties that is being compared
to the quality of Saaz. It originates from the Saaz variety and cultivation
material. The available results make it clear that it gained the content and
composition of hop resins and hop oils from Saaz. The cultivation materials
provided it with higher yields, a longer vegetation period and some
phenotypic characteristics (red-violet color of bine, thick distribution of
hop cones, dark green leaves etc.)

Table 4 shows that the average content of alpha bitter acids amounts to
4.9%. The lowest content of alpha bitter acids was recorded in Mradice in
2008 (3.9%) and the highest content in BlSany in 2009 (7.2 %). The results
show that the content and composition of hop resins are very similar to
Saaz. The content of alpha bitter acids has a 19.11 % variability, which is
lower than that of Saaz, which showed a variability ranging from 25.7% to
26.6% during the seven-year evaluation of Osvald clones 31, 72 and |14 in
the maintenance cultivation. These results are greatly important because

poloraného €ervefiaku. Variabilita obsahu alfa horkych kyselin je 19,11 %. Tato
variabilita je niz$i nez u Zateckého poloraného Cervefiaku, protoZe v ramci
sedmiletého hodnoceni Osvaldovych klont 31, 72 a 114 v udrzovacim Slechténi
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Table 4:
Tabulka 4:
Alpha acids Beta acids Ratio Cohumulone Colupulone
Parameter Alfa kys. Beta kys. Pomér Kohumulon Kolupulon
Parametr o o
. (% w/w)v n . (% w/w)v n alphalbeta (% rel) (% rel)
(% hm v susiné) (% hm v susiné) alfalbeta
Minimum content
Min. obsah 31 38 0.6 20,3 37,2
Maximum content
Max. obsah 6.9 6.8 1,2 24,1 426
Average 49 6,1 08 24 400
Pramér
Stal:dard deviation 0,937 0,487 0,168 1,518 2,290
Smér. od. (s)
Variation coefficient
Var. k. (VK) 19,11 793 20,96 6,77 573
Table 5:
Tabulka 5:
Myrcene Caryophyllene Humulene Farnesene Selinens
Genotype Content (% wiw) Myrcen Karyofylen Humulen Farnesen Selineny
Genotyp Obsah (% hm)
(% rel.) (% rel.) (% rel.) (% rel.) (% rel.)
Saaz Late (CN)
Saaz Late (K3) 0,25 39,0 6,1 17,9 16,6 0,5
Saaz Late (PA)
Saaz Late (PP) 0,48 34,1 6,2 13,6 18,5 0,5
Saaz, clone 31 036 25,1 73 187 12,9 05
ZPC kion 31 ’ ’ ’ ’ ’ ’
Saaz, clone 72
ZP€ kion 72 0.22 26,1 6,5 17,6 9.7 0.5
Saaz, clone 114
ZPC Klon 114 0.24 309 94 17,9 12,1 05

Notes: CN — control nursery, PA — pilot area
Pozn. KS - kontrolni $kolka, PP — poloprovozni plocha, ZPC — Zatecky polorany ervefidk

Saaz has a very unbalanced performance, depending on the particular year
and location. Saaz Late shows a lower variability in multiple locations than
Saaz in a single location.

Table 5 makes it clear that Saaz Late has nearly the same composition of hop
oils as Saaz. In particular, this applies to the farnesene content, which is typical
of Saaz. This farnesene content clearly refers to the origins of the new variety,
in which Saaz is strongly represented.

Saaz Late has been the subject of brewing tests for a long time. The results
that have been achieved demonstrate a high brewing quality, which is also
confirmed by the results of beer tasting showed in Table 6. The evaluation
of the Saaz Late variety was comparable to that of Saaz samples. We can
state that Saaz Late is also very successful in the brewing tests in Czech
breweries.

Both new varieties are tested in |5 Czech breweries, which are large or
medium in terms of their beer production capacity and use classical or CKT
technologies. Other countries have already shown their interest in the Saaz
Late variety as well. The first presentation of these varieties took place in
Nuremberg at the Brau 2010 trade fair.

byla stanovena variabilita 25,7 % az 26,6 %. Tyto vysledky jsou velmi duleZité,
protoze Zatecky polorany Eervefiak vykazuje vlivem rogniku i lokality znaénou
nevyrovnanost vykonnosti. Saaz Late vykazuje nizsi variabilitu v ramci nékolika
lokalit nez Zatecky polorany ¢ervefidk v ramci jedné lokality.

Z tabulky 5 je patrné, Ze Saaz Late ma témér shodné slozeni chmelovych silic
se Zateckym poloranym &ervefidkem, predeviim slozka farnesen je pro ZPC
charakteristické. Tento obsah farnesenu jednoznaéné poukazuje na piivod
nové odridy, kde je ZPC vyrazné zastoupen.

Saaz Late je jiZz dlouhodobé testovan z pivovarského hlediska. DosaZené
vysledky poukazuji na vysokou pivovarskou kvalitu. Vysledky degustace piv
uvedené v tabulce 6 toto potvrzuji, protoZe Saaz Late vykazuje srovnatelné
hodnoceni se vzorky chmelenymi Zateckym poloranym &erveiidkem. Lze
konstatovat, Ze i v ovéFovacich varkach v Eeskych pivovarech je Saaz Late
velmi Uspésny.

Obé nové odridy jsou testovany v |5 €eskych pivovarech, kapacitou velkych
i stfednich vystavl s klasickou nebo i CKT technologii. O odriidu Saaz Late
je zajem i ze zahrani&i. Prvni pFedstaveni téchto odrid bylo v Norimberku
na vystavisti Brau 2010.

Table 6:
Tabulka 6:
Sample Dry substance % Fermentation Score Ranking
Vzorek % mladiny Prokvaseni Poéet bodu Poradi
It evaluation 21
Saaz Late 114 40 2" evaluation 24 |
Saaz Late ’ ’ I. hodnoceni 21 2
2. hodnoceni 24
It evaluation 19
Saaz 114 38 2" evaluation 28 2
ZPC ’ ’ I. hodnoceni 19 |
2. hodnoceni 28
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Ing. Zden&k Tempir, CSc. (Hop Museum Zatec/Chmelai'ské muzeum Zatec)

he impetus to establish an international hop growers association

was given by a bad situation for sellers on the global hop market,

very imprecise harvest estimates, and different interests of individual
groups contributing to the hop production, processing, storing, trading
and transportation, as well as beer brewing. Customs policies of national
states conflicted with the interests of hop growers and consumers. There
was mistrust between all links in the production chain, i.e. between hop
growers and traders, between breweries and traders, as well as between
hop growers and breweries. Manual work was expensive and many young
people were leaving to find work in industrial centers and towns, or even in
distant countries. There was not enough cash to build new hop structures
(the trend of that time was to switch from pole structures to wire structures).
Hop growers’ visions were not in line with real possibilities. There was
a lack of precise information on many aspects of the sector. The differences
between the individual groups of agricultural establishments in terms of
available information and opportunities were significant. The best organizers
and leaders of the hop growing sector, which had been united in the Hop
Growers Union in Zatec for several years, were trying to correct and reform
the situation.

Upon a detailed analysis of the situation in other hop-growing areas and of the
market, as well as discussions with hop growers at the Union’s directorate, it
was decided to convene an “international hop growers conference" in Zatec
on September |, 1911, with the following agenda:

. Welcome and opening of the conference (chairman of the Union
in Zatec)

2. Election of the conference presidium (two chairmen, two
secretaries)

3. Experience and final estimates of the world hop harvest in 1911
(director of the Union Th. Gaube, chairman of the Union JUDr. H.
Damm)

4. Proposal of the Hop Growers Union in Zatec for a firmer organization
of hop growers in hop-growing regions (areas) and countries

a)  develop reliable statistics of hop acreage and harvests

b) create the “Central Office of Hop Growers Corporations in
Central Europe*

c) elect a seven-member committee in order to establish the
“Central Office” and empower it to implement the agreed
conclusions

d)  develop the existing organizations and found new organizations
in the individual hop-producing areas

e) establish contacts with countries overseas and acquire reports
on the hop harvest outlook and market situation

(A. Woussin spoke for the German section and A. Mohl,
member of parliament, for the Czech section)

5. Union’s statement against forward sale of hops (Union’s resolution
draft presented by the vice-chairman ). Fischer)

It is necessary to mention that it was very difficult to prepare and convene
the conference because of the extremely complicated developments
in Central Europe and the special circumstances related to the national
emancipation of Czechs in the ethical sense, emancipation of farmers and
peasants and social emancipation. We must not disregard the significant
influence of education, increasing influence of scientific knowledge (new
technologies, new techniques, development of agricultural sciences,
chemistry, biology, management and economics), as well as the forming
of modern political parties and very diverse interests of power groups in
the economy and state administration. In the context of the Vienna stock
market crash and the lengthy economic crisis, which had started in the
1870s, a conflict between the main powers was taking shape and soon led
to the First World War.

odnétem ke vzniku mezinarodniho sdruzeni péstiteld chmele byla

nedobra situace s odbytem chmele na svétovém trhu, velmi nepresné

odhady kazdoro¢nich sklizni, rizné zajmy jednotlivych skupin podilejicich
se na vyrobé, zpracovani, skladovani, obchodu s chmelem, jeho dopravé
i ve vztahu k vyrobé piva. Celni politika jednotlivych statl se stretavala se
zajmy péstitell i spotrebitell. Mezi vSemi ¢lanky vyrobni vertikaly chmele &ili
péstiteli a obchodniky, stejné jako mezi pivovary a obchodniky nebo péstiteli
a pivovary, panovala nedivéra. Ruéni prace byla drahia, mnoho mladych
odchazelo za praci do primyslovych center a mést, néktefi i do vzdalenych
zemi a pro vystavbu nové zavddénych chmelnicovych konstrukci nebylo
dostatek hotovych penéz (prFechod z tyéovych na draténé konstrukee, ktery
byl v této dobé trendem). Predstavy péstiteld neodpovidaly moZnostem.
Chybély presnéjsi udaje o oboru v mnoha smérech. Velké rozdily mezi
jednotlivymi skupinami zemédélskych zavodi v informovanosti i moznostech
byly velice markantni. O napravu a jistou reformu vzniklé situace se pokusili
nejlepsi organizatori a viid¢i osobnosti chmelafstvi té doby, soustiedéni jiz
nékolik let v Jednoté chmelafské v Zatci.

Po podrobném studiu situace v dalSich chmelaFskych oblastech
a charakteristikami trhu a po diskusich chmelar reditelstvi Jednoty se rozhodli
svolat ,,mezinarodni konferenci péstitell chmele* do Zatce. Konference byla
svolana na |. zari 1911 s touto agendou:

I.  PFivitani a zahajeni konference (predseda Jednoty v Zatci)

2.  Volba predsednictva konference (2 predsedové, 2 zapisovatelé)

3. ZkuSenosti a zavéry odhadl svétové sklizné chmele v r. 1911 (Feditel
Jednoty Th. Gaube, pFedseda Jednoty JUDr. H. Damm)

4. Névrh feditelstvi Jednoty chmela¥ské v Zatci na pevn&jsi organizovani
péstiteld chmele ve chmelar'skych regionech (oblastech) a zemich.

a)  vytvareni spolehlivych statistik ploch a sklizni chmele

b)  vytvoreni tzv. .UstFedny chmelaFskych korporaci stfedni
Evropy*

c) zvoleni 7 &lenného vyboru pro zaloZeni ,Ustfedny* a jeho
zmocnéni k realizaci dohodnutych zavér

d)  Rozvoj stavajicich a vytvoFeni novych organizaci v jednotlivych
produkénich oblastech

e) Navazani styku se zamorskymi zemémi a zajiSténi zprav
o vyhledu sklizni chmele a o situaci na trhu s chmelem

(za némeckou sekci referoval A. Wussin a za eskou sekci
poslanec A. Mohl)

5.  Stanovisko Jednoty proti predprodejim chmele (navrh rezoluce
za Jednotu mistopiedseda |. Fischer)

Jenutné se zminit o velmi obtizné pripravé svolani této konference v souvislosti
s mimoradné sloZitym vyvojem ve stiedni Evropé a zvlaStnimi podminkami
danymi predchazejici dobou soub&hem narodni emancipace Cechii ve smyslu
etickém, emancipace zemédélci - rolnikd a emancipace sociilni. Nelze
pominout vyznamny vliv vzdélavani, stoupajici vliv vyuzivani poznatk( védy
(nové technologie, nové techniky, rozvoj zemédélskych véd, chemie, biologie,
spravovédy — ekonomie). Do toho vstup novodobych politickych stran a velmi
rtiznorodé zajmy mocenskych skupin hospodarskych a statnich. Po videriském
krachu, pri vleklé hospodarské krizi od 70. let 19. stoleti, se rysoval stret
hlavnich mocnosti, ktery vyustil zanedlouho v prvni svétovou valku.

Péstitelé chmele jako vyrobci, svym charakterem velmi choulostivé komodity
na agrarnim trhu, nepochybné velmi brzy pocitili disledky globalizovaného
volného trhu v situaci, kdy desetitisiciim péstiteli chybély spolehlivé informace
jak o stavu péstovani chmele v hlavnich produkénich oblastech (plochy, vynosy,
kvalita), tak tim vice informace o tendencich péstovani v oblastech a zvlasté
pak o kazdoro¢nim vyvoji porosti v predskliziovém obdobi a ocekavanych
skliznich. Pritom péstitelé nedisponovali Zadnou spolehlivou organizaci
schopnou velmi potrebné informace kaZdoroéné zjiStovat a kazdoroéné
poskytovat.
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Undoubtedly, hop growers as
producers of a very sensitive
commodity on the agricultural
market soon felt the consequences
of the globalized free market. Tens of
thousands of growers did not have any
reliable information on the growing
of hops in the main production
centers (acreage, yields, quality),
on hop-growing trends, and on the
annual development of hop fields
and estimated harvests. In addition,
hop growers did not have a reliable
organization that would be able to
acquire and provide the necessary
information every year.

Therefore, the conference agenda
strongly emphasized the need for
reliable statistics on hop acreage
and harvests, as well as early and
sufficiently precise information on hop
prices on the market. Furthermore,
it stressed the necessity to establish
a global hop growers’ organization,
having its headquarters in Central
Europe, which could later include
other production areas, even those
overseas. Therefore, the conference
initiators (Hop Growers Union in
Zatec) defined the prerequisites for
achieving the objective of establishing
the “Central Office” of hop growers
corporations in Central Europe and
for developing and strengthening the
sector.

According to an official communiqué
in the bulletin of the Hop Growers
Union in Zatec (see Biography:
Offizielle  Mitteilungen, No. 30
of September 2, 911, which was
published as a supplement to the local
newspaper in Zatec), JUDr. H. Damm,
chairman of the Union in Zatec,
opened the conference. Two chairmen
were elected for the conference: H.

Figure 1 / Obr. I:

1911.

Der 20jdhrigen Griindungsfeier des Saazer
Hopfenbauverbandesd twurbe in der auferpr-
bentliien Delegiertenverjammiung am 2. Fe-
ber in einfadjer und jdlidter Weije dburdh den
LBerbandsobmann Dr. Hand Damm Erivdl-
nung getan. ?llnﬁfjjfte_ﬁienb an dieje Telegierten-
verjommiung fand eine grofe Hopjenbauern-
berjammiung unter Worji des Dbmannitell-
berfreters (ofef Fifdyer jtait, - .

Amt 1.'_ September fand itber Anvegung und
Einberufung ded Saager Hopfenbauverbandesd

60

die ,,Crite internationale Sonfereny der Hop
fenbauforporationen Dejterveid-lingarns unt
Deutidhilands” unter BVorjig der Herren Defo
nomievat A. Faijt, vom Teutiden Hopfenbay
bereine aug Jibrnberg und Obmann Dr. Hand
ﬁ:nm_:rg bom Saager Hopfenbauverbande untel
Beteiligung fait aller Hopfenbauverbinde unt
Beveine Dejterreid)-lngarnsd und Teutjdhlandi
in Saag ftatt, oobei Verbandsobmann Dr.]
Hans Tamm, Dirveftor Theodor Gauba unt
Die usfdupmitglieder Arvthur Wuijin, Neu!
jattl, Abgeoroneter A Mohl, Rafonis und o
jef Fifdier, Saaz al3 Referenten auftraten. I

Tiefe Stonferens befafte jidy mit allen T
ges: und Srganijationsdfragen bder Hopfenpros
duftion und wurde der Velduf gefait, cin
coentralffelle der Hopfenbau-BVereinigungen'
EDhlte{uurums“. welder jamtlide Drganijatio:
nen Defterreid-lingarns und Teutihiands bei;
treten jollten, ju griinden, und wurde ein vor!
bereitended Kovmitee eingefest, weldyem jeitens
Ded Saagzer Hopfenbauverbanded bdie Herrent
Arthur Wujfin, Diveftor A. BVauer, Eireftm';
A Mohl unv Diveftor Theodor Gauba ange’d
hivten. Tasgfelbe bielt bereitd am 19. Degemd
er 1911 in Ytirnberg die erfte Bigung ab, wo!
bet die Sapungen fiir die Jentralftelle entd
worfen und angenomnten wurden.

Proto byla v programu jednani
konference  tolik  zdiraziiovana
potieba tvorby spolehlivych statistik
ploch, sklizni a v€asnych a dostatecné
prresnych informaci o cenach chmele
na trhu. Dale nutnost vytvoreni
svétové organizace péstitell chmele
s ustfedim pro stfedni Evropu
a vyhledem na rozsifeni o dalsi
produkeni oblasti, véetné zamorskych.
Iniciatofi konference (Jednota
chmelaift v Zatci) proto zaradili
predpoklady ke splnéni zaméru
vytvoreni ,Ustiedi* chmelaFskych
korporacisti‘edni Evropy adobudovani
a posileni oboru.

Podle oficidlniho  publikovaného
komuniké v organizaénim véstniku
Jednoty chmelaiské v Zatci (viz.
Literatura: Offizielle Mitteilungen ¢.
30 z 2. IX. 1911, které vychazely jako
piiloha mistnich novin v Zatci), zahdjil
konferenci JUDr. H. Damm, predseda
Jednoty v Zatci. Byli zvoleni dva
predsedové konference: H. Damm
za Zateckou Jednotu chmelarl a A.
Faist, zemédélsky rada a predseda
Némeckého spolku chmelafi se
sidlem v Norimberku. Zapisovatelem
za chmelarské spolky a korporace
v Rakousku - Uhersku Th. Gauba ze
Zatce a zapisovatelem za chmelafské
organizace v Némecku predstavitel
chmelari ze Spaltu, organizator Vogt.
Tehdejsi situaci ve chmelafFstvi z pozic
péstiteld chmele referovali H. Damm,
Th. Gauba (oba Zatec), S. Wachtel
(Horesedly), A. Wuzsin (Nové Sedlo),
A.Mohl (Rakovnik).Reditelstvi)ednoty
chmelaFské v Zatci navrhlo zvoleni
osmiclenného vyboru pro pripravu
tzv. Ustitedny chmelafskych korporaci
stfedni Evropy (Zentrallstelle
der Hopfenbau-Korporationen

Mittel-Europas) dile jen Ustfedna.
Za Némecko pak byli zvoleni: A. Faist

Damm for the Hop Growers Union
in Zatec and A. Faist, agricultural
counsel and chairman of the German

(Norimberk), Miinsterer (Bavorsko),
Adorno (Wirttenbersko) a Blaesius
(Alsasko), za Rakousko-Uhersko

Hop Growers Union in Nuremberg.
Secretary for hop growers associations and corporations in Austria-Hungary
was Th. Gauba from Zatec, secretary for hop growers’ organizations in
Germany was Mr. Vogt, a representative of hop growers from Spalt and one
of the organizers. Reports on the situation in the hop growing sector from
the perspective of hop growers were presented by H. Damm, Th. Gauba
(both from Zatec), S. Wachtel (Hofesedly), A. Wuzsin (Nové Sedlo) and A.
Mohl (Rakovnik). Directorate of the Hop Growers Union in Zatec proposed
the election of an eight-member committee to prepare the establishment
of the so-called Central Office of Hop Growers Corporations in_Central
Europe (Zentrallstelle der Hopfenbau-Korporationen Mittel-Europas),
hereafter referred to as the “Central Office®. The following persons were
elected for Germany: A. Faist (Nuremberg), Minsterer (Bavaria), Adorno
(Wiirttemberg) and Blaesius (Alsace); and for Austria-Hungary: Wussin,
Mohl, Gauba and Bauer. Given the long distances between hop-growing
areas, other representatives of hop growers in Austria-Hungary participating
in the preparation of the committee gave up their membership to speed up
the establishment of the Central Office. J. Fischer, vice-chairman of the Hop
Growers Union in Zatec, presented a paper and a draft resolution criticizing
the methods of some hop traders, which resulted in harming both hop
growers and traders, as well as breweries. The first international hop growers
conference was concluded by the agricultural counsel A. Faist (Germany) and
by JUDr. H. Damm (Austria-Hungary).

As explained above, the difficulties of hop growers and the complicated
development in Europe before World War | started influencing further
development. These difficulties were perceived by hop growers in both

byli zvoleni Wussin, Mohl, Gauba
a Bauer. Pro urychleni praci na pfipravé UstFedny s ohledem na vzdalenosti
chmelarskych oblasti se dalsi zastupci chmelarti v Rakousku - Uhersku podilejici
na pripravé vyboru &lenstvi vzdali. MistopFedseda Jednoty chmela¥l v Zatci,
). Fischer, prednesl referat a navrh rezoluce zamérené na kritiku zpisobu
nékterych obchodnikli s chmelem, ktefi v kone¢ném disledku poskozuiji jak
péstitele, tak obchod s chmelem i oblast pivovarnictvi. Prvni mezinarodni
konferenci péstiteld chmele ukoncili zemédélsky rada A. Faist (Némecko)
aJUDr. H. Damm (Rakousko - Uhersko).

Dalsi vyvoj zacala ovliviiovat tak jak bylo vySe nastinéno nejen tiZiva situace
péstiteld chmele, ale také sloZity vyvoj v Evropé pred prvni svétovou valkou.
Tuto tiZivou situaci pocitovali péstitelé v Némecku podobné jako péstitelé
v Cechach. V Né&mecku méli chmela¥i zasedani 9. prosince 1911, na nédmz
projednali vznik stiedoevropské UstFedny péstiteld chmele. PFipravny
vybor péstitelti chmele zvoleny |. za¥i 1911 v Zatci na prvni mezinarodni
konferenci péstitel chmele v Zatci byl sloZeny ze zastupcl péstitell
v Némecku a chmelarskych oblasti v Rakousku-Uhersku. Tento vybor se
seSel 5. kvétna 1912 v Chebu v Cechach. Pritomni byli A. Faist a profesor
Wagner z Weihenstephan za Némecko a A. Bauer, A. Mohl, Th. Gauba a A.
Woussin za organizace chmelai*ti v Rakousku - Uhersku. Za sidlo UstFedny byl
zvolen Zatec v Cechéch, zdiiraznéna potieba spolehlivych statistik (odhadd
sklizni a zprav o cenach na trzich). PFedpokladalo se rozsifeni &lenstvi dalSich
péstitelskych oblasti v Evropé jako Anglie, Belgie, Francie, Rusko. A také
se zpresnénim informaci o péstovani a potiebé chmele ve svété. Plvodné
predpokladany osmiclenny vybor byl rozsifen na dvojnasobek pri zachovani
parity (v té dob& Némecka a Rakousko - Uherska).
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z) Hopfen.
Von Carl Fruwirth, Professer an der kb Alkademse in Hobenhein.

Hopfen und Tabak sind jene beiden Handelspflanzen, deren Bledn:ntung
sich in der Berichtsperiode im Gegensatze zu jener der librigen, wichtigersn
Pilanzen dieser Gruppe in aufsteigender Linie bewegl hat, und ganz be-
sonders bel Hopfen ist die Zunahme der Anbaufliche eine sehrahe‘nhch?.

Nach den Jahrbichern des k. k. Ackerbau-Ministeriums betrag die

dem Hopfenbau gewidmete Fliche:
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Germany and Bohemia. In Germany, hop growers had a meeting on
December 9, 1911, to discuss the establishment of a Central European hop
growers’ head office. The preparatory committee of hop growers, elected
on September I, 1911, at the first international hop growers conference
in Zatec, comprised representatives of hop growers in Germany and in
the Austro-Hungarian hop-growing areas. The committee met on May 5,
1912, in Cheb, Bohemia. Attending members were: A. Faist and professor
Wagner from Weihenstephan for Germany and A. Bauer, A. Mohl, Th.
Gauba and A. Woussin for hop growers’ organizations in Austria-Hungary.
Zatec in Bohemia was chosen as the seat of the Central Office. Emphasis
was put on the need for reliable statistics (harvest estimates, market price
reports). It was expected that additional European hop-growing areas such
as England, Belgium, France and Russia would join this initiative and that
information on hop growing around the world would become more precise.

Figure 4:

Obr. 4: Mapa Rakousko - Uherské monarchie
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Figure 3:

Obr. 3: Ctrnactidenik pro €leny spoleéenstvi zdarma, pro ostatni
za 5 Kés rocné
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oblasti v Cechach byli jmenovani A. Wussin, A. Bauer, A. Mohl a Th. Gauba
za byvaly kraj Zatecky a Rakovnicky, F. Stiebitz za Ust&cko a za zbyvajici
méné rozsahlé oblasti, F. Dostal za Tr3icko a Hali¢ nebo F. Robleck za §t)"rsko
a Horni Rakousko tak jako L. Abraham za uherskou ¢ast Rakousko - Uherské
monarchie. Jak ve spoleéném vyboru Ustfedny, tak v jednotlivych &astech
bylo zdlraziiovano, Ze organizace se zprostiedkovanim nakupu chmele ani
jeho prodejem nezabyva a Ze nejde o vytvareni chmelarského kartelu. Bude
tak slouZit v§em péstitelim, obchodnikidm s chmelem a také pivovarnikim.
Je nutno podotknout, Ze na statistickych Setfenich a prehledech z hlediska
potreb péstitelli chmele jiz od roku 1909 pracovala pod vedenim Th. Gauby
a A. Mohla jak ¢eské sekce (Radomir Cerny, zak Mohliiv), tak také némecka
sekce (Th. Gauba také, pozdéji D. Nedwed) Jednoty chmelafa v Zatci.
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The committee, which originally had eight members, was extended to the
double of that number while parity (of Germany and Austria-Hungary) was
maintained.

Shortly after that, on July 10, 1912, a committee of representatives of hop-
growing areas in Austria-Hungary was constituted. The following members
were appointed for the major hop-growing areas in Bohemia: A. Waussin,
A. Bauer, A. Mohl a Th. Gauba for the former Zatec and Rakovnik region,
F. Stiebitz for the Auscha region and other less extensive areas. F. Dostal
was appointed for the Tirschitz region and Halychyna (Eastern Galicia), F.
Robleck for Styria and Upper Austria, and L. Abraham for the Hungarian part
of the Austro-Hungarian empire. Both the joint committee of the Central
Office and the individual areas emphasized that the organization was not an
intermediary for hop purchases or sales, that it was not a hop growers’ cartel
and that it would serve the interests of all hop growers, traders and brewers.
It is necessary to mention that both the Czech section (Radomir Cerny,
Mohl’s student) and the German section (Th. Gauba, later D. Nedwed) of the
Hop Growers Union in Zatec worked on statistical surveys and overviews
from the perspective of hop growers’ needs as early as 1909 under the lead
of Th. Gauba and A. Mohl. The survey results and overviews of the situation
in the hop growing areas focused on Europe but they also included global
development. They were used by leading organizers for the development
of concepts and solution proposals. At the time the Central Office was
established, the leading personalities were H. Damm and A. Mohl together
with Th. Gauba. In the middle of 1912, the Central Office started publishing
regular reports twice a month and distributing them both to its members
and to newspapers and magazines important for hop growers. However,
Hopfenbau — Korespondenz, an information publication, was only published
until the First World War. Before the war started, on February 13, 1913, the
committee of the German Hop Growers Union backed out of the Central
Office of Central European hop growers’ organizations.

After World War |, in 1926, a new “Central European Hop Growers Office*
was established, following up with the previous objectives and ideas with the
participation of hop growers from Germany, Czechoslovakia, Yugoslavia,
France and Poland. These activities continued almost until the Second World
War. In the next period, they were continued by the “European Hop Growers
Association®, havingits seat in Strasbourg, France, and later by the contemporary
“International Hop Growers” Convention* (IHGC). In spite of all the changes
and long development, hop growers’ need to be organized remains similar in all
areas of hop growing. The same applies to their basic objectives.

Vysledky Seti‘eni a celkové prehledy o stavu chmelaFstvi zvlasté v Evropé,
ale i s prihlédnutim ke svétovému vyvoji, vyuZivali vedouci organizatofi pi
tvorbé& koncepci a navrhi Feeni. Videimi osobnostmi pFi vzniku Ustredi
byli H. Damm, A. Mohl spolu s Th. Gaubou. V poloviné roku 1912 zacdalo
UstrFedi vydavat pravidelné zpravy dvakrit mésiéné a rozesilat &lendm
a pro chmelafe dileZitym novinam a casopisim. Informacni tisk pod
nazvem Hopfenbau - Korespondenz v§ak zanikl béhem prvni svétové valky.
Jesté pred zacatkem prvni svétové vilky 13. tnora 1913 vybor Némeckého
spolku chmelait z Ustfedi stfedoevropskych chmelaiskych korporaci
vystoupil.

Po prvni svétové valce vznikla v roce 1926 v navaznosti na cile a predchozi
myslenku znovu ,,Stfedoevropska chmelarska kancelar”, za G¢asti chmelari
z N&mecka, Ceskoslovenska, Jugoslavie, Francie a Polska. Jeji &innost byla
rozvijena témér az do druhé svétové valky. Na jeji pdsobnost v dal$im obdobi
navazalo ,Evropské sdruzeni péstiteld chmele” se sidlem ve Strasburku
(Francie), na které navazuje jiz novodobé ,,Mezinarodni sdruzeni péstitell
chmele* (IHGC). Pres vSechny zmény a dlouhodoby vyvoj, zlistava potieba
organizace péstitell chmele ve vSech oblastech péstovani obdobni, stejné
jako zakladni cile chmelari.
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Casopisy, periodika: Odborné asopisy z feskych a n&meckych oblasti, zpravy
z korporaci, ro€enky, publikované zapisy a zavéry, denni tisk apod.

Ing. Michal Kovarik (Hop Growers Union of the Czech Republic/Svaz péstiteldl chmele Ceské republiky)
Vladimir Vale$ (Hop Museum Zatec/Chmelai‘ské muzeum Zatec)

n Friday, June 24, holders of the award “Knight of the Order of the

Hops" gathered at the premises of the Hop Museum in Zatec, following

up with the first common gathering of the Knights, which took place at
the Hop Research Institute in Zatec in December 2002. Nine years ago, dozens
of award winners attended the gathering. This year’s event was organized
under the auspices of Ing. Bohumil Pazler, chairman of the Czech Hop Growers
Union; Ing. Jiti KoFen, PhD., director of
the Hop Research Institute in Zatec;
Mgr. Zdenék Rosa, BA, chairman of
the board of directors of Chmelafstvi,
cooperative Zatec; and prof. Ing. Vaclav
Fric, DrSc. It took place on the occasion
of openinga permanent exposition at the
Hop Museum titled “Personalities of the
Czech Hop Growing Industry®. In addition
to providing an opportunity to spend
a pleasant afternoon with old colleagues
and representatives of the Czech hop
growing industry, the objective of the
gathering was to document the holders
of the order for historic annals. The
event was attended by more than half of
the living award winners.

ateéni 24. Cervnovy den pfivital v prostorach Chmelarského muzea

v Zatci nositele ocenéni tzv. ,Ryti¥ chmelového Fadu®. Toto setkani

navazalo na prvni spole¢né setkani rytirt, které se konalo v prosinci
roku 2002 v prostorach ChmelaFského institutu s.r.o., Zatec Pred deviti
lety se pri této prileZitosti setkalo nékolik desitek nositelt tohoto Fadu.
Letos$ni druhé setkani bylo poradano pod patronaci Ing. Bohumila Pazlera,
pFedsedy Svazu péstitel chmele CR,
Ing. Jifiho Korena, PhD., feditele
ChmelaFského institutu, s.r.o., Zatec,
Mgr. Zdenka Rosy, BA, predsedy
predstavenstva Chmelafstvi, druzstva
Zatec, prof. Ing. Vaclava Frice, DrSc.
a také ku prileZitosti otevieni stéle
vystavni  expozice  chmelarského
muzea s nazvem ,,Osobnosti Ceského
chmelafstvi“.  Kromé  pFileZitosti
straveni  prijemného  odpoledne
se starymi kolegy a predstaviteli
ceského chmelafstvi, bylo také cilem
zdokumentovat nositele Fadu pro
uchovani v historickych analech.
Setkani se G&astnila vice nez polovina
Zijicich nositeld ocenéni.




The Order of the Hops was
instituted by Jean sans Peur (John
the Fearless), born in Dijon in
1371, the son of Philip the Bold,
Duke of Burgundy and King of
Brabant. It was intended as a mark
of distinction and an honor for all
gentlemen that contributed to
the development and prosperity
of the noble plant, which is so
important for producing beer.
45 years ago, this tradition was
restored to honor the followers
of those that had received the
order in the 14™ century. “They
are hop growers, brewers, university
rectors, helpers, drinkers of good
beer and all cheerful journeymen
that are interested in the noble
growing of hops and the noble
drink.“ Nominations for the award
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Chmelai'sky Fad byl zalozen
Janem NeohroZenym, narozenym
v roce 1371 v Dijonu, synem Filipa
Odvainého,vévodyburgundského
a krale brabantského a mél
vyznamenat a poctit vSechny pany,
kteri prispéli svou praci k rozvoji
a blahu této uslechtilé rostliny,
pro vyrobu piva tak dileZité. Pfed
45 lety byla tato tradice obnovena
a ma znovu poctit své néasledniky,
kteFi byli ocenéni ve 4. stoleti.
nJsou to péstitelé chmele, slddci,
rektofi vysokych Skol, pomocnici,
pijdci dobrého piva a vibec vsichni
veseli tovarysi, ktefi maji zdjem
o uslechtilé  péstovdni chmele
a uslechtile chutnajici mok*. Navrhy
na udéleni tohoto vyznamného
Fadu podavaji organizace
péstiteld  chmele  ¢lenskych

of this important order to those
who made the greatest contributions to the development and fame of hop
growing are presented by hop grower organizations from member states of
the International Hop Growers Convention (IHGC).

As of this year, the Czech Republic and Slovakia hold 219 “Knight of the Order
of the Hops* awards received during the 54 years of award giving, the last
five being added this year at the 53" International IHGC Congress in Hobart,
Australia. A total of 57 awards were granted to the independent Czech Republic.
Six persons are holders of the second-degree award titled “Officer* and four
significant personalities have achieved the highest third-degree award, which is
the “Commander*. Emil Bures, Sr., and Prof. Vaclav Fric are currently the only
living holders of the highest order, which was also awarded to Doc. Lubomir
Ventand Mr. FrantiSek Chvalovsky. A complete list of persons holding the Order
of the Hops is presented at the above-mentioned exhibition of personalities of
hop growing.

The Hop and Beer Temple project in Zatec includes a reconstruction of the
Capuchin monastery, hiding in its gardens a hop field with poles and the Hop
Order Knights” Fountain. This project was designed in 2006 by the architect
J. Vani¢ek, who was inspired by Templar architecture. A sword in the form of
a cross as a knight symbol is stuck in the fountain column. The sword hilt is
decorated with three precious stones. Water flows out of the column as the
life-giving power of hops. Leaves on the column hide a logo of the Hop and
Beer Temple. The stones have two colors, expressing the contrast between
day and night, good and evil.

zemi mezinarodni chmelarské
organizace (IHGC) pro ty, ktefi se svym dilem zaslouZili nejvice o rozvoj
a slavu chmelarstvi.

K letoSnimu roku, kdy na seznam pribylo dalich pét rytiFi ocenénych
na mezindrodnim 53. kongresu IHGC v Hobartu v Australii, jiz Ceské
republika a Slovenska republika ma za 54 let udélovani celkem 219 ocenéni
»RytiFl chmelového radu“. Celkem 57 bylo udéleno jiz za samostatné
Ceské republiky. Z celkového poétu vlastni Sest osob vyznamenani
druhého Fadu tzv. ,Officer (dustojnik) a &tyFi vyznamné osobnosti
dosahly ocenéni nejvyssiho tretiho Fadu, kterym je tzv. ,Commander®
(velitel). V soucasnosti jsou jedinymi Zijicimi osobnostmi nejvyssiho rFadu
pan Emil Bures st. a prof. Vaclav Fric. Ostatnimi, ktefi dosahli nejvyssiho
vyznamenani, jsou Doc. Lubomir Vent a pan FrantiSek Chvalovsky.
Kompletni seznam osob vlastnicich chmelovy Fad, je soucasti vySe zminéné
vystavy osobnosti.

V ramci projektu Chramu chmele a piva v Zatci je rekonstrukce kapucinského
klastera. Ten ve svych zahradich kromé tyové chmelnice ukryva kasnu
Chmelovych rytirl. Tento projekt byl navrzen architektem J. Vanickem v roce
2006, ktery se inspiroval templarskymi stavbami. Do sloupu kasny s chmelem
je zabodnuty me¢, jako rytifsky symbol ve tvaru kiize. Me¢ ma v rukojeti
zasazeny tfi drahé kameny. Ze sloupu vytéka voda jako Zivotodarna sila pro
rist chmele. V listech na sloupu je skryto logo Chramu chmele a piva. Kameny
maji dvé barvy ve smyslu kontrastu dne a noci, dobra a zla.

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

ince 1998, the Hop Research Institute in Zatec, Bohemia Hop a. s., and

ChmelaFstvi, cooperative Zatec, have been organizing international

conferences on the application of Czech hop varieties in the brewing
industry. The traditional venue of these conferences is the auditorium of
the Hop Research Institute in Zatec. At this year’s conference, which took
place on June 16, 2011, many interesting papers and beer tasting results were
presented. The attending experts were welcomed by
Ing. Jiri Koren, Ph.D., director of the Hop Research Institute
in Zatec and by Mgr. Zden&k Rosa, BA, chairman of the
board of directors of Bohemia Hop a.s. and Chmelafstvi,
cooperative Zatec. In his opening remarks, Mr. Rosa
discussed the development of hop vegetation and acreage
in 2011 and the current structure of Czech hop growing.

The program consisted of presentations and beer tasting.
The first speech was given by a representative of a foreign
brewery, one of our traditional hop buyers, the Japanese
brewery Suntory. Mr. Hiroo Matsui M.Ag. presented an

d roku 1998 porada Chmela¥sky institut s.r.0., Zatec, Bohemia Hop

a. s. a ChmelaFstvi, druzstvo Zatec mezindrodni konference na téma

uplatnéni Eeskych odrid chmele v pivovarnictvi. Mistem konani je
tradién& aula Chmela¥ského institutu v Zatci. Letos se konala dne 16. &ervna
2011 a na konferenci zaznéla ada zajimavych prispévki a vysledkl degustaci.
Pritomné pivovarské odborniky privital Feditel Chmelaiského institutu s.r.o.,
Zatec, Ing. Jiti KoFen, Ph.D., a piedseda predstavenstva
Bohemia Hop a. s. a Chmelafstvi, druistvo Zatec,
Mgr. Zdenék Rosa, BA. Mgr. Rosa ve svém tvodnim slové
seznamil pritomné s vyvojem vegetace a ploch chmele v roce
2011 a se soucasnou strukturou éeského chmelafstvi.

Program sestaval z prednasek a degustaci. Prvni prispévek byl
vyhrazen zastupci pivovaru ze zahranici, naseho tradi¢niho
odbératele chmele, japonského pivovaru Suntory. Pan
Hiroo Matsui M.Ag. uved| zajimavou prednasku svych kolegt
Takako Inui, Mariko Ishimaru, Fumihiko Tschuchiya, Kaneo
Oka, Nobuyuki Fukui na téma ,,Detekce aromatickych




26

interesting paper by his colleagues Takako Inui, Mariko
Ishimaru, Fumihiko Tschuchiya, Kaneo Oka, and
Nobuyuki Fukui on “The detection of hop-derived
aroma compounds in beer using high speed GCxGC
TOF-MS and comparison of hop varieties in beer*.
The aim of their work was to explain the impact of
hop oil components and their transformation products
on the sensory profile of beers. The authors used
five aroma varieties of hops for brewing tests (Saaz,
Hallertauer Mittelfriih, Hallertauer Tradition, Perle

Chmelarsky
institut s.r.o.

Idtek chmele v pivu vysokorychlostni metodou
GCxGC TOF-MS a porovndni odriid chmele v pivu*
(The detection of hop-derived aroma compounds in beer
using high speed GCxGC TOF-MS and comparison of hop
varieties in beer). Cilem prace bylo objasnéni role slozek
chmelovych silic a jejich transformaénich produktl
na senzoricky profil piv. K varnim testim autofi pouZili
5 aromatickych odrid chmele (Zatecky &erverak, Hall.
Mittelfriih, Hall. Tradition, Perle, Cascade). Senzorické
charakteristiky byly definovany pomoci 5 deskriptort

and Cascade). Sensory characteristics were defined

by using five aroma descriptors (herbal, ester, spicy, citrussy and sylvan).
Analytical data were processed with multidimensional statistical methods.
The conclusion was made that the sensory profile of beers correlates well
with the composition of hop oils in hops used for brewing.

The second presentation was given by Ing. Karel Krofta, Ph.D. and by
Ing. Josef Patzak, Ph.D. and was titled “Determining the authenticity of
Czech hop varieties by using chemical and molecular-genetic analyses*.
The presentation of the authors, who work at the Hop Research Institute in
Zatec, demonstrated that it is possible to use the above-mentioned methods
to analyze hop samples (dry hop cones and hop granules) and confirm
the regularity of Czech hop varieties or rather to detect the presence of
foreign hop additives. Hop research is trying to accommodate the worries
of domestic and foreign buyers of Czech hop products, which suspect the
counterfeiting of unique Czech hops. In legal language, it would be a fraudulent
misrepresentation. Certain indications suggest that some cosmopolitan
traders could commit such actions.

Figure I:

Obr. I:

The third lecture was given by Ing. Alexandr Miky3ska (Research Institute of
Brewing and Malting in Prague), on “Brewing tests for Czech hop varieties
in the new brewhouse of the Research Institute of Brewing and Malting*.
The brewhouse with a volume of 2001 of wort is currently the most modern
facility of its kind in the Czech Republic. In the tests, 10 grams of alpha bitter
acids per hectoliter were used in three doses for the brewing. CKT was used
for the primary fermentation. Secondary fermentation in lager tanks lasted
for 40 days at a temperature of +| degree Celsius. Among the aroma varieties,
the best evaluation was given to beers brewed from the Saaz and Bohemia
varieties. In sensory tests, beer brewed from the Vital variety, combined with
Sladek, received a positive evaluation as well.

Beer tasting consisted of three sessions. In the first session, the so called
“triangle test” was applied, in which two identical beers, brewed from
the delicate aroma variety Saaz and the new Saaz Late variety, had to be
identified from among three samples. Beer tasters were both experts from
breweries and laymen. Both groups had approximately the same number
of representatives and the total number of evaluators was 58. Only 25 of
them could discern the identical two samples, which is a very low number.
This means that the sensory differences between the beers were statistically
inconclusive. The task for the second session was to taste hop varieties from

vani (herbal, ester, spicy, citrussy, sylvan). Analyticka
data byla zpracovana pomoci vicerozmérnych statistickych metod. Bylo
zjisténo, Ze senzoricky profil piv dobfe koreluje se sloZenim silic chmell
pouZitych ke chmeleni.

Druhou prednasku si pripravili Ing. Karel Krofta, Ph.D. spolu s Ing. Josefem
Patzakem, Ph.D. na téma ,Autenticita ceskych odrid chmele pomoci
chemickych a molekuldrné-genetickych analyz®. Autofi, pracujici
ve Chmelai'ském institutu s.ro. Zatci, v pFipravenych prezentacich
demonstrovali, Ze z odebrané partie vzorku chmele, tj. vyrobkl suseného
hlavkového chmeleazejménagranulované chmele, Ize za pouZiti vySe zminénych
metod detekovat uniformitu ¢eskych odrid chmele nebo Iépe Feceno primési
cizich chmell. Chmelafsky vyzkum tak vychazi vstfic nejen vSem tuzemskym,
ale predevsim zahrani¢nim odbérateliim eskych chmelovych vyrobkd, ktefi
vznaseji podezieni na falSovani jedine¢ného Eeského chmele, v pravnim jazyce
oznacované jako klamani spotrebitele, které by mohli, jak nam naznaluji
nékteré indicie, nékteri kosmopolitni obchodnici provadét.

Figure 2:

Obr. 2:

Treti prednaska byla vyhrazena pro Ing. Alexandra Mikysku (Vyzkumny
Ustav pivovarsky a sladarsky, a. s., Praha), ktery se ve svém pFispévku vénoval
»Yarnim testim ceskych odrid chmele na nové varné Vyzkumného
dstavu pivovarského a sladaFského®. Zminéna varna o objemu 200 |
mladiny je v sou¢asnosti nejmodernéjsi zaiizeni svého druhu v CR. Varky byly
chmeleny mnozstvim 10 gramt alfa horkych kyselin/hl ve tfech davkach. Hlavni
kvaseni probéhlo v CKT, dokvasovani v lezackych tancich po dobu 40 dni pFi
teplot& +1 °C. Z aromatickych odrid byla nejlépe hodnocena piva chmelena
Zateckym poloranym &erveiidkem a odridou Bohemia. V senzorickych
testech bylo rovnéz velmi pozitivné hodnoceno pivo chmelené odridou Vital
v kombinaci se Sladkem.

Degustace sestavaly celkem z 3 blokd. V prvnim bloku pFisel na Fadu tzv.
trojahelnikovy test, tj. odliSit ze tfech vzork( dvé stejna piva, ktera byla
uvaiena z jemného aromatického chmele Zatecky polorany Zervefiak
a nové odridy Saaz Late. Degustujicimi byli jak odbornici z pivovart tak
i laici v pFiblizné stejném poctu. Celkovy polet hodnotitell byl 58. Shodnou
dvojici poznalo pouze 25 z nich, coZ je podet velmi maly a znamena, Ze
senzorické rozdily mezi pivy nebyly statisticky neprikazné. Degustace
chmelovych odrid z CO, extraktd pri priblizné stejnych horkostech EBC



CO, extracts with approximately the same EBC bitterness ranging from 32
to 34 units. The beer evaluators liked the most was brewed from the Czech
Vital variety. The German Herkules and Magnum varieties took second and
third places. The Czech Agnus variety came in last. The third session was
dedicated to the tasting of four Czech hop varieties. With comparable beer
bitterness (3| to 32 EBC units), the Premiant variety took first place, followed
by Bohemia, and then by Harmonie and Sladek.

Figure 3:

Obr. 3:

This year’s seminar offered an innovative tasting list for the first time. The
organizers focused on the intensity and nature of bitterness, hop aroma, its
quality as well as the overall popularity of beer.

At the end of the conference, participants visited the world’s largest hop
museum, in which they could acquaint themselves with the history of Czech
hop growing, and the “Hop and Beer Temple* complex, a tourist project co-
financed by the European Union, offering attractions related to Czech hop
growing, multimedia presentations and a restaurant brewery.
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v rozmezi 32 aZ 34 jednotek horkosti byl tkol pro druhy blok. PFitomnym
nejvice zachutnalo pivo chmelené &eskou odridou Vital, druhou a treti
pFi¢ku obsadily némecké odridy Herkules a Magnum, posledni zistala eska
odriida Agnus. Posledni blok byl vénovan degustaci ¢tyfem €eskym odridam
chmele. PFi srovnatelnych horkostech piv (31 - 32 EBC jednotek) patfila
prvni pFicka odridé Premiant, dale nové Eeské odrtidé Bohemii, nasledovala
odriida Harmonie a Sladek.

Figure 4.:

Obr.4.:

Novinkou letosniho seminarFe byl inovovany degustaéni listek. Poradatelé
v ném zamé¥ili pozornost na intenzitu a charakter horkosti, na chmelové
aroma a jeho kvalitu a na celkovou oblibu piva.

Po skonceni konference se Gcastnici presunuli do nejvétsiho chmelar'ského
muzea na svété, ve kterém se seznamili s historii &eského chmelafstvi,
a do budov turistického projektu ,,Chramu chmele a piva* spolufinancovaného
Evropskou unii, ktery navstévnikim nabizi atrakce s atributem ceského
chmelafstvi doprovazené multimedialnimi prezentacemi a zakonceni
v restauracnim pivovarku.

Mgr. Zden&k Rosa, BA (Chmelarstvi, cooperative Zatec/Chmela¥stvi, druzstvo Zatec)
Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)

very year Zatec (Saaz), a town of hops, and Czech hop fields are the

destination of many international visitors, including government officials,

representatives of non-governmental organizations and buyers of Czech
hops. Czech hops are annually exported to dozens of countries. It is already
a tradition that particularly during
the harvest season, the town hosts
delegations from countries such and
Japan and China. Similarly, Zatec is visited
by our domestic buyers, the largest
of them being Plzefisky prazdroj a.s.
(Pilsner Urquell), owned by the brewery
group SABMiller. SABMiller is one of the
major buyers of Czech hops both at the
national and international level.

In May, a Trinity Group Procurement
project team of the brewery group
SABMiller arrived in the center of Czech
hops and visited the Zatec hop area and
the Hop Museum. Mgr. Zdenék Rosa,
chairman of Chmelafstvi, cooperative
Zatec, invited Mr. Charles Matt, team
leader, and his colleagues to a night
visit of the Hop Museum. The Trinity

&hem roku se do Zatce, m&sta chmele, a na Zeské chmelnice prijede

podivat mnoho zahraniénich navstév. At uZz jsou to predstavitelé

vladnich ¢&i nevladnich organizaci na strané jedné nebo zejména
odbératelé Eeského chmele na stran& druhé. Cesky chmel je exportovan
kazdoro¢né do nékolika desitek zemi. Je
jiz tradici, Ze zejména v obdobi sklizné
Ciny a podobné. Podobna situace
je i u naSich tuzemskych odbératell
a nejvétSim z nich je Plzefnsky prazdroj
a.s. vlastnény pivovarskou skupinou
SABMiller. Spole¢nost SABMiller patFi
mezi nejvyznamnéjsi odbératele ceského
chmele jak v domacim tak i mezinarodnim
méFitku.

Do centra ceského chmele zavital, v kvétnu
leto$niho roku, nakupni tym projektu
Trinity Group Procurement pivovarské
skupiny SABMiller a navitivil Zateckou
chmelafskou oblast nebo ChmelaFské
muzeum sidlici pfimo v Zatci. Na noéni
nav§tévu chmelarského muzea pozval
vedouciho tymu pana Charlese Matta
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procurement team, accompanied by a representative of Plzefisky Prazdroj
and the company Bohemia Hop a.s. also took a tour of hop fields in the Zatec
region, focusing on the hop field and vegetation revitalization and on new
investments in hop picking and drying technologies. The tour also included a
presentation of hop processing and storing methods.

Trinity Group Procurement is a project of the brewery group SABMiller
aimed at streamlining the purchase of ingredients for beer brewing and
packaging materials. The company has a central procurement system for all
ingredients and materials necessary for every stage in beer production. With
a production of nearly 260 million hectoliters, the group is the world’s second
largest brewery group.

AB InBev — 352.9 mil. hl (358.8 mil. hl in 2009)

a jeho kolegy predseda ChmelaFstvi, druZstva Zatec, Mgr. Zden&k Rosa. Nakupni
tym Trinity spolu se zastupcem Plzefiského Prazdroje si s firmou Bohemia Hop,
a.s. prohlédl chmelnice v Zatecké oblasti spolu se zamé&Fenim na obnovu
chmelnic a porostti, a nové investice do technologii Cesani a suSeni chmele.
Souéasti navstévy byla rovnéz prohlidka zpracovani a skladovani chmele.

Spoleénost Trinity Group Procurement patfi do pivovarské skupiny
SABMiller a jedna se o projekt této skupiny s cilem zefektivnit nakup
surovin pro vafeni piva a nakup obalovych materialli. Spolecnost takto
centralné nakupuje veSkeré materialy potfebné pfi vyrobé piva ve vSech
fazich. Produkce témér 260 mil. hektolitr( ji Fadi na druhé misto nejvétsich
pivovarskych skupin na svété.

SABMiller - 258 mil. hl (261 mil. hl in 2009) — including the results of China Resource Brewery / zahrnuty vysledky China Resource Brewery

Heineken — 145.9 mil. hl (159.1 mil. hl in 2009)
Carlsberg — 114.2 mil. hl (116 mil. hl in 2009)
Tsingtao Brewery Group — 63.5 mil. hl (59 mil. hl in 2009)

Mgr. Zden&k Rosa, BA (Chmelafstvi, druzstvo Zatec/Chmelarstvi, cooperative Zatec)

nother important visit during the hop harvest was the Kirin brewery
delegation. The japanese brewery was represented by the the head
of procurement Mr. Uchida together with Dr. Kudo who is coming to
the position of the long time Kirin representative in contact with Czech hops
Mr. Teramura. The whole day program started with a visit to the processing
plant and cold storage of Chmelarstvi, cooperative Zatec, continued with the
hop garden visit and hop harvest operations at several farmes in the Saaz hop
growing region and was finished with a dinner of Kirin and Czech hop traders.

alsi vyznamnou navstévou v pribéhu sklizné byla delegace japonského

pivovaru Kirin. Pivovar zastupovali vedouci nakupu pan Uchida spolu

s Dr. Kudo, ktery v své funkci nahrazuje dlouhouletého zastupce pivoru
Kirin ve vztahu k ¢eskému chmelu pana Teramuru. Celodenni progam zacal
prohlidkou zpracovatelskych a skladovacich kapacit Chmelafstvi, druzstva
Zatec, pokracoval prohlidkou chmelnic a sklizné chmele v nékolika podnicich
v Zatecké chmelafské oblasti a byl ukon&en spoleénou vegefi pivovaru Kirin
a zastupcll obchodnich spolecnosti.
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Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)

fter several years, the regular summer meeting of the International

Hop Growers” Convention (IHGC) took place in Prague, in the heart

of Europe. As part of this event, delegates from member states and
trade organizations took a tour to Zatec via the Zatec hop-growing region,
which was organized by the Czech Hop Growers Union and Chmelafstvi,
cooperative Zatec. 22 persons from Germany, the United States, Austria,
Slovenia, Romania, France and the Czech Republic participated in the tour.

The German delegation was accompanied by the Hallertau Hop Queen for
2010/2011. The tour route led via hop fields in M3ec to Zatec, with a stop
in the hop fields of Podlesi Rocov Agricultural Cooperative. In Rocov,
participants could enjoy refreshments and beer from an experimental
minibrewery of the Hop Research Institute in Zatec. In spite of the heavy rain
troubling the region all day, the delegation also visited the surrounding area
and had a discussion on hop-growing topics. The chairman of Podlesi Rocov
Agricultural Cooperative informed participants of the company and hop
fields in the vicinity. Subsequently, the delegates visited the Hop Museum in
Zatec, which is the world’s largest museum of its kind thanks to the extensive
exhibits and location in the original buildings of hop storages and packing
halls. Then, the individual groups visited the Hop and Beer Temple complex.
They had an opportunity to watch a 3D projection, take the elevator to the
tower, walk through a maze to the magic treasure and visit the Heraldic Hall.
After having a hearty lunch and tasting beer from the local minibrewery, the
delegation moved to Steknik. Ing. KFivanek, the new head of the Research
Farm, described the individual hop fields, their age and plant varieties. The
delegates could also see the low structures used by the workers of the
Research Institute in Zatec for their research.

ramci spoleéného pravidelného letniho zasedani Mezinarodni
organizace péstiteld chmele (IHGC), které se konalo po nékolika
letech v srdci Evropy v Praze, Svaz péstiteld chmele spolecné
s Chmelafstvim, druZstvem Zatec zorganizoval pro delegaty &lenskych zemi
a obchodnich organizaci vyjezd do Zatce skrz Zateckou chmela¥skou oblast.
Této cesty se zlcastnilo celkem 22 osob z Némecka, USA, Rakouska,
Slovinska, Rumunska, Francie a samoziejmé Ceské republiky. S némeckou
delegaci také pricestovala chmelova kralovna 2010/2011 oblasti Hallertau.
Trasa vedla skrze chmelnice v M3eci se zastiavkou na chmelnicich, které
obhospodaiuje ZD Podlesi Rolov, az do Zatce. Na Rolov& bylo pro
Ucastniky k dispozici malé obcerstveni a samoziejmé pivo z pokusného
pivovarku Chmelai'ského institutu s.r.o., Zatec. | pfes vydatny dést, ktery
celou oblast suZoval po cely den, si delegace prohlédla okoli a diskutovala
k chmelarské tématice. Pfedseda ZD Podlesi Rocov Ucastniky informoval
o detailech podniku a chmelnicich v bezprostfednim okoli. Nasledovala
cesta do Chmelai'ského muzea v Zatci, které je svym rozsahem expozic
a umisténim v originalnich budovach chmelafskych skladG a baliren,
nejvétsi na svété vibec. Poté se jednotlivé skupinky presunuly na prohlidku
komplexu Chramu chmele a piva. Mohli tak prozit 3D projekci a vyjet na véz
nebo skrze bludisté se dostat k magickému pokladu &i projit erbovni sini.
Po vydatném obé&dé a ochutnani piva z produkce mistniho minipivovaru se
delegace presunula na Steknik. Jednotlivé chmelnice, jejich stafi a vysazené
odridy popsal nedavno jmenovany novy vedouci ¢elového hospodafstvi,
Ing. Krivanek. Delegati si také mohli prohlédnout nizké konstrukce
na kterych provadéji pracovnici ChmelaFského institutu s.r.o., Zatec svijj
vyzkum.

Ing. Vladimir Nesvadba, Ph.D. (Hop Research Institute Co., Ltd., Zatec/Chmela¥sky institut s.r.o, Zatec)
Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)

inister of Agriculture Ing. Ivan Fuksa visited hop growers during
the harvest and was the first minister to attend the largest and
increasingly popular Czech beer tasting event for the public, which

inistr zemédélstvi Ing. Ivan Fuksa navstivil pri sklizni péstitele
chmele azicastnil se viibec jako prvni ministr stale vice popularnéjsi
a zaroven nejvétsi laické degustace v Ceské republice, kterd
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took place on September | and 2 at the Hop Research Institute as part of the
54% Harvest Festival in Zatec. In the presence of representatives of the Hop
Growers Union and the Hop Research Institute, the minister inspected hop
fields and harvest at the Research Farm in Steknik near Zatec. During his visit,
the minister participated in a debate on hop-growing topics.

The beer tasting event was also attended by the mayor of Zatec Mgr. Zdefika
Hamousova. Both she and the minister were ceremonially presented with
a hop wreath by the Hop Growers Union.

On the first day of the event, the beer tasting included 100 brands in |l
categories (dark, semi-dark and special beers, beers with low sugar content,
wheat and alcohol-free beers). Samples were evaluated by 155 beer tasters
in a five-round scheme. On Friday, September 2, light beers were tasted in
the following categories: lagers Plato 10 (33 types), lagers Plato 11 (30 types)
and lagers Plato 12 (33 types). 196 beer tasters evaluated the samples in
a four-round scheme. During the two-day beer tasting event, organizers were
assisted by 48 persons and 5,680 glasses were used for 196 brands of beer.
The event ranks among the major beer tasting events in the Czech Republic.
Beer samples are evaluated not only but experts but also by laymen, which
is a very important criterion for breweries since the lay audience evaluates
the overall impression and “drinkability” of beer. The table below shows the
results in the individual beer categories.

prob&hla prvého a druhého zaii ve Chmelai'ském institutu s.r.o., Zatec
pFi 54. Zatecké Do&esné. Pan ministr si za G¢asti zistupcl Svazu péstiteld
chmele a Chmela¥ského institutu s.r.o., Zatec prohlédl také chmelnice
a sklizefi na UZelovém hospodaistvi Steknik nedaleko Zatce. V ramci
nav§tévy probéhla s panem ministrem diskuse tykajici se chmelaFské
problematiky.

Samotnou degustaci navstivila kromé pana ministra zemédélstvi také starostka
mésta Zatec Mgr. Zdeiika Hamousova. Ob&ma zminénym byl Svazem péstiteld
chmele slavnostné predan chmelovy vénec.

Prvni den bylo degustovino v |l kategoriich 100 znadek (jednalo se
o skupiny tmavych, polotmavych, specialnich, se snizenym obsahem cukru,
pSeni¢nych i bezalkoholovych piv). Vzorky hodnotilo 155 degustatori
v pétikolovém degustaénim schématu. V patek 2. zaFi se degustovala piva
svétla, a to z kategorii vy€epni (33 druh), jedenactky (30 druhd) a lezaky
(33 druhd). Vzorky hodnotilo 196 degustatori ve EtyFkolovém degustaénim
schématu. KaZdy den zajiStovalo degustaci 48 pracovnikl a pro rozliti 196
znacek piv bylo v pribéhu dvou dni pouZito 5680 skleni¢ek. Tato degustace
se Fadi mezi velké degustace piv v Ceské republice a vyznacuje se tim, Ze
vzorky hodnoti jak odbornici, tak pFedevsim laici, coZ je pro pivovary velmi
dilezité méritko, protoze laicka €ast hodnoti celkovy dojem a ,pitelnost®
piva. V tabulce jsou uvedeny vysledky piv v ramci jednotlivych skupin.




Table I:
Tabulka &. I:

Position / Umisténi

/

Brewery / Pivovar

Postrizinské pivo Tmavy lezak
Svijanska knézna

Zatec Premium

Comenius
PostFiZinské pivo - Svatecni special

Priméator Exkluziv 16°

Kralovédvorské pivo Tambor (sv. lezak | 1%
nefiltrované)

Vojtéch
10°

PostFiZinské pivo Nézny Barbar
Sedm kuli polotmavy special

Primétor polotmavy |3°

Klostermann
Bernard Jantarovy lezak s jemnymi kvasnicemi

Kern

KruSovice éerné
Samson Budweiser Bier éerné

Hradebni tmavé

Zatec Xantho
Eliska

Porter - tmavy special

Dianello Budweiser Bier
Primator Diamant

Skalaczech

Herold Bohemian Wheat Lager
Primator - Weizenbier

KruSovice Dozinkové

Bohemia Regent Renegat
Pito Budweiser Bier

Bernard - Free Jantarové

Bernard Svétlé pivo
Schwarzenberg

Zatec Svétlé

Rebel Czech Beer
Hostan Hradni

Zlatopramen

Louny Lezak svétly
Janacek Extra

Bernard svétly lezak

31

Beer brand / Pivo

Pivovar Nymburk spol. s r.o.
Pivovar Svijany, a.s.

Zatecky pivovar, spol. s r.o.

Pivovar Janacek a.s.
Pivovar Nymburk spol. s r.o.

Primator a.s.

Pivovar TAMBOR, Dviir Kralové nad Labem

Pivovar Na Rycht&, Usti nad Labem

Poddzbansky pivovar, Restaurace v Mutéjovicich

Pivovar Nymburk spol. s r.o.
Pivovar Ferdinand a.s.
PRIMATOR a.s.

DUDAK - M&stansky pivovar Strakonice
Rodinny pivovar Bernard a.s.

Pivovar Cerna Hora, a.s.

Heineken Ceska republika, Pivovar KruSovice

Budé&jovicky méstansky pivovar a.s.

Méstansky pivovar v Policce, a.s.

Zatecky pivovar spol.s r.o.
Méstansky pivovar v Poliéce, a.s.

Pardubicky pivovar a.s.

Budé&jovicky méstansky pivovar a.s.
PRIMATOR a.s.

Pivovar Rohozec, a.s.

Pivovar Herold Breznice a.s.
PRIMATOR a.s.

Heineken Ceské republika, Pivovar Krusovice

Bohemia Regent a.s.
Budé&jovicky méstansky pivovar a.s.

Rodinny pivovar Bernard a.s.

Rodinny pivovar Bernard a.s.
Pivovar Platan s.r.o., Protivin

Zatecky pivovar, spol. s r.o.

Méstansky pivovar Havlickiv Brod a.s.
Heineken Ceska republika, Pivovar Starobrno

Heineken Ceska republika, Pivovar Krasné Birezno

Heineken Ceské republika, Pivovar Velké Bfezno
Pivovar Janacek a.s.

Rodinny pivovar Bernard a.s.
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Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)
Ing. Josef JeZek, Ing. JindFich K¥ivanek, Ph.D. (Hop Research Institute Co., Ltd., Zatec/Chmelai‘sky institut s.r.o, Zatec)

he Hop Research Institute in Zatec, a center of science and research in

the area of growing, harvesting and processing hops in the Czech Republic,

organized an “Open House" at its Research Farm in Steknik on August 9,
201 1. This traditional event was open to a broad hop grower audience.

Ing. Ji¥i Kofen, Ph.D., managing director of the Hop Research Institute in Zatec,
welcomed all present guests in the courtyard of the Research Farm. He informed
them of the Institute’s activities and presented the results of pre-harvest analyses
of alpha bitter acid content at various hop-growing sites. He pointed out the

hmelafsky institut s.r.o., Zatec védecko-vyzkumna zakladna na dseku

péstovani, sklizné a poskliziové Upravy chmele v Ceské republice,

usporadal 9. srpna 2011 na svém G¢elovém hospodarstvi ve Stekniku
»Den otevi‘enych dvefi*. Tradi¢ni akce byla urcena pro Sirokou chmelar'skou
verejnost.

Na dvore ucelového hospodarstvi privital pritomné hosty jednatel
Chmela¥ského institutu s.r.o., Zatec Ing. Jifi KoFen, Ph.D. Seznamil s &innosti
Ustavu a zvefejnil vysledky predskliziiovych rozbori obsahu alfa horkych

very negative situation in many hop fields, which is due to rainy weather, and the
imminent complications for the harvest and good heath of hop plants. In Steknik,
the precipitation amount in July 201 | was 142 mm, whereas the long-term average
amounts to 59 mm. Additional 45mm of rainfall were observed until August 9.
A presentation by Ing. Bohumil Pazler, chairman of the Czech Hop Growers
Union, followed, analyzing the current position of the Czech hop growing sector.In
particular, he provided information about the development of the harvest acreage
in the Czech Republic, current strike prices on global markets and estimated
the upcoming harvest. The last speaker was Mgr. Zdenék Rosa, BA, chairman of
the board of directors of Chmelafstvi, cooperative Zatec, and of Bohemia Hop,
a.s.,, who discussed the chances of Czech hops on the global commodity market.
A tour of hop fields followed. Ing. Josef Vostiel, CSc. gave a presentation on the
protection of hops and demonstrated several experiments in cooperation with
representatives of companies selling plant protection products. The rest of the
event was hosted by a hop grower of the Research Farm. Ing. Jindfich Krivanek,
Ph.D,, the new head of the Research Farm, informed participants of various
options for green manuring in a hop field where experiments with minimization
hop growing started. Ing. Josef JeZek presented experiments with hop growing on
low structures and gave information about organic hop growing. The Research
Institute in Zatec entered a transitional period in May 2011 with its first organic
hop field.

It is worth mentioning that the Research Farm again hosted a presentation
by trading companies selling agricultural technology and other firms offering
products or providing services to hop growers. The Open House was also
attended by journalists of national and regional dailies and expert magazines,
who passed the most important information on to their readers.

kyselin z rbGznych chmelaf'skych stanovist. Poukazal na velmi Spatnou
situaci v mnoha chmelnicich vlivem deStivého pocasi a hrozici nasledné
komplikace pro sklizei a udrZeni dobrého zdravotniho stavu porostii chmele.
Na Stekniku byl za ¢ervenec 2011 Ghrn srazek 142mm, pricemz dlouholety
pramér ¢ini 59 mm, navic do 9. srpna spadlo dalSich 45mm. Nasledovalo
vystoupeni predsedy Svazu péstiteli CR, Ing. Bohumila Pazlera, ktery
analyzoval soucasnou pozici ¢eského chmelafstvi. Informoval zejména o vyvoji
skliziiové plochy v CR, aktualnich realizagnich cenach na svétovych trzich ¢&i
odhadoval nadchazejici sklizefi. Vystoupeni zavrsil Mgr. Zdenék Rosa, BA,
pFedseda predstavenstva Chmelafstvi, druzstva Zatec a Bohemia Hop, a. s.,
jenZ se zaméFil na uplatnéni eského chmele na svétovém komoditnim trhu.
Nasledovala prohlidka chmelnic. Ochranu chmele pFibliZil Ing. Josef Vostrel,
CSc., ktery ve spolupraci se zastupci spolecnosti zabyvajicich se prodejem
pripravkdi na ochranu rostlin demonstroval ochranafské pokusy. Poté
pokracovalo moderovani chmelafem Gcelového hospodarstvi. Novy vedouci
Ucelového hospodarstvi, Ing. JindFich KFivanek, Ph.D. seznamil Gcastniky
s riznymi variantami zeleného hnojeni ve chmelnici, kde byly zahajeny pokusy
s minimaliza¢nim péstovanim chmele. Ing. Josef JeZek predstavil pokusy
s péstovanim chmele na nizkych konstrukcich a informoval o péstovani chmele
v ekologickém zemédélstvi, s jehoZ prvni chmelnici vstoupil Chmelarsky
institut s.r.0., Zatec v kvétnu 2011 do prechodného obdobi.

Za zminku stoji, Ze v prostorach (celového hospodarstvi se jiz tradicné
prezentovaly obchodni spolecnosti se zemédélskou technikou a jiné firmy,
které nabizeji vyrobky &i poskytuiji sluzby pro chmelare. Na dnu byli pritomni
i novinafi celostatnich a regionalnich denikd ¢i odbornych casopisi, ktefi
prostiednictvim svych ¢lanki prenesli to podstatné pro své tenare.
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Celebrations of St. Lawrence, patron saint of hop growers, take place in all hop-
growing regions and they slightly vary from place to place.The largest celebration
is regularly held in the Zatec region.After
last year’s celebration in Holede¢, Podlesi
Rocov Agricultural Cooperative took
charge of the celebration this year. The
organization committee for St. Lawrence
celebrations and the cooperative
chairman invited participants to the local
Sokol Hall. Given the current situation in
the global hop business, Hopik the hop elf
and St. Lawrence were given only a small
shovel for throwing around hops and the
advice to be deliberate and moderate in
their wishes for this year’s rich harvest. In
addition to a great feast, a “chairmen and
vice-chairmen competition* was prepared
as part of the festivities. The participants
could prove their workmanship and
skillfulness in several disciplines, including
manual picking of hops for the best time
and quality, a ride on a squeaking hand

Oslavy svatého Vavrince, patrona chmelard, probihaji ve vSech chmelarskych
oblastech a vSude jsou trochu rozdilné. Ty nejvétsi jsou pravidelné poradané
v Zatecké oblasti. Po lofiskych
oslavaich v Holedec¢i  se
v letoSnim roce ujalo poradani
ZD Podlesi Rocov. Vybor pro
poradani oslav sv.Vavfince spolu
s predsedou druZstva pozval
Gcastniky do mistni sokolovny.
Z divodu svétové situace
s chmelem skfitek Hopik spolu
se sv. Vavfincem dostali pro
tentokrat jen malou lopatku pro
rozhazovani chmele s radou, aby
byli uvazlivi a stfidmi pfi letoSnim
prani bohaté trody. V ramci oslav
byla kromé bohatého pohosténi
pFipravena tzv. »Soutéz
mistopredsedl a  predsedd®
Jednotlivé discipliny jako rucni
&esani chmele na &as a kvalitu,
jizda s Zokem a vrzajicim rudlikem

truck with a sack for the best time,

sewing up a sack for the best quality, and finally, the quickest emptying of a glass
of beer. The competition had winners in each category and an overall winner.
Mr.Antonin Alt, Jr. was selected as the overall winner by a five-member jury. The
participants could also enjoy a rich raffle. In the Auscha region, St. Lawrence was
celebrated at the premises of an agricultural firm in Slatina pod Hazmburkem.
Hop growers in the Tirschitz region celebrated the patron saint of hop growers
as part of the 150™ anniversary of founding the Tirschitz region.

na Cas, zaSivani Zoku zejména
na kvalitu a nakonec také nejrychlejsi vypiti piva mély ukazat zru¢nost a um
soutézicich. Odménovani byli vyherci kazdé kategorie a také celkovy vitéz.
Celkovym vitézem se stal dle péti¢lenné poroty p. Antonin Alt ml. Dale byla
pro Gastniky pripravena bohata tombola. V Ust&cké oblasti byl sv. Vav¥inec
oslavovan v prostorach zemédélské spolecnosti Slatina p. Hazmburkem.
Trsicti chmelafi oslavili patrona chmelafl v ramci oslav 150. vyrodi zalozeni
TrSické chmelar'ské oblasti.
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Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelt chmele Ceské republiky)
Ing. Ivo Klapal (Hop Research Institute Co., Ltd., Zatec/Chmelafsky institut s.r.o, Zatec)

he tradition of growing hops in

the Tirschitz (TrSice) hop growing

region has existed for 150 years.
Since then, Moravian hop growing has
experienced many successful but also
critical periods. Hops were grown in
Moravia even before the growing region
was established, but hop fields were
scattered at that time. The first reference
to hop growing in Moravia is from the
Vsetin district and dates back to 1263.
The use of hops for drinks is mentioned
as early as the 14" century. Acreage
grew in different parts of the region.
After 1848, however, hop growing in
Moravia almost vanished. In 1861,a young
progressive farmer from Tirschitz, Hynek
Floryk, established the first hop field in
Tirschitz, and thus laid the foundations

&stovani chmele na TrSicku ma

jiz 150 let trvajici tradici. Za tuto

dobu  moravské  chmelafstvi
zaznamenalo mnoha Uspésna, ale také
kriticka obdobi. Chmel se na Moravé
péstoval i pfFed vznikem oblasti, aviak
velmi roztrousené. Prvni zminka
péstovani na Moravé pochazi z roku
1263 z okresu Vsetin. Jiz 14. stoleti
se zmifuje o uZiti chmele v napojich.
Plochy naristaly v rdznych castech
oblasti. Po roce 1848 viak chmelaFstvi
na Moravé témér mizi. V roce 186l
zaloZil mlady pokrokovy rolnik Hynek
Floryk z Trsic prvni chmelnici v TrSicich
a polozil tak zaklad k vytvoreni
novodobého moravského chmelafstvi,
které pravé dle obce TrSice pozdéji
dostalo oficialni nazev. Odtud se pak

for modern Moravian hop growing, which
was later officially named after the village of Tirschitz. From there, hop fields
expanded to the surrounding villages. In the years 1877 and 1878, hop growers
from Tirschitz started attending international exhibitions and the hop trade in
the Tirschitz region began. In 1883, the Hop Growers Association for Tirschitz
and its surroundings was established. Hynek Floryk became the first chairman
of this very active association. One year later, several hop fields with wire
structures were established.The last chairman was Prof. Mikulas Klapal, who was
particularly involved in experiments and also contributed to the development
of hop growing in Moravia during World War |l and in the post-war period.
In the 1950s, he searched for new hop field routes. At that time, the Regional
Hop Growers Commission was established, which replaced the Hop Growers
Association. Prof. Klapal became the Commission’s chairman. Both world wars
and the Great Depression in the 1930s brought about critical periods. During
the First World War, the hop acreage in the Tirschitz region was limited to 22
ha only. In the 1950s, the acreage started growing again and reached |,134 ha by
1990. At the same time, yield per hectare was increasing. In 2011, hop acreage
amounts to 591 ha.

Celebrations of the 150 anniversary of hop growing in the Tirschitz region,
organized by the village of Tirschitz, took place under the auspices of the Hop
Grower Association in the Tirschitz chateau complex. They commenced with
afestive procession going through the village and the placing of hop wreaths at the
memorial sites of Hynek Floryk and Prof. Mikulas Klapal, both prominent figures
in Moravian hop growing. The village mayor opened the celebrations and then
Chmelobrana (Hop Field Guards) from Zatec appeared.Various entertainment
and cultural events, such as competitions and music, were prepared for visitors.
A dance performance by village mayors was a great success.

rozsifovaly plochy chmele do okolnich
obci. V letech 1877 a 1878 trsicti péstitelé pronikaji na mezinarodni vystavy
a pocal obchod s chmelem na TrSicku. V roce 1883 vznika ChmelaFsky
spolek pro TrSice a okoli. Prvnim predsedou se stava Hynek Floryk a tento
spolek se stava velmi aktivnim. Nasledujici rok dochazi k vystavbé nékolika
chmelnic tzv. ,dratének”. Poslednim predsedou byl prof. Mikulas Klapal,
ktery se také angaZoval zejména v pokusnictvi a také se zaslouZil o rozvoj
chmelafstvi na Moravé béhem druhé svétové valky a povaleéné dobé.
V padesatych letech vyhledaval nové traté pro vystavbu chmelnic. Béhem
jeho pulsobeni byla zaloZzena Oblastni chmelaFska komise, ktera nahradila
chmelafsky spolek a jejiz predsedou byl prof. Klapal. Kriticka obdobi byla
béhem svétovych valek nebo krize v tficatych letech. BEhem prvni svétové
valky bylo dokonce v trsické oblasti jen 22 ha chmelnic. Od padesatych
let pak nastava narGst ploch az na 1.134 ha v roce 1990. Soucasné rostl
i hektarovy vynos. V roce 2011 se péstuje chmel na plose 591 ha.

Oslavy 150. vyroci péstovani chmele na Trsicku poradala obec TrSice a to
pod zastitou také Svazu péstiteld chmele. Oslavy probihaly v prostorach
zameckého aredlu v TrSicich a pocaly slavnostnim priivodem skrze obec
a poloZeni chmelovych véncli u osobnosti moravského chmelarstvi, Hynka
Floryka a prof. Mikulage Klapala. Uvod patfil starostce obce a poté se objevila
také Chmelobrana Zatec. Pro navitévniky byly pfipraveny riizné zabavni
a kulturni akce jako soutéZe ¢i hudba. Velkého uspéchu dosahlo taneéni
vystoupeni starostl obci.
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Ing. Michal Kovaiik (Hop Growers Union of the Czech Republic/Svaz péstitelti chmele Ceské republiky)

competition for the best photographs of the hop harvest took place for

the fourth time at the end of 2010.

Competing photographs, made by hop growers and participants from
hop organizations, associations and institutions, receive votes online. People
submitting votes choose three photographs they personally like the most.
According to such rankings, photographs are given scores, which are finally
added up to announce a winner.

The winner of the 4" year of the competition for the best hop photo is Ing.
Vlastimil Nedvéd. Mr. Antonin Alt, Jr. and Ing. Michal Kovarik, which received the
same final scores, took second and third place. The differences in the scores of
winners have always been very tight throughout the history of the competition.
The winner of the 4™ year won a VIP invitation to the Hop Congress 2011,
which took place on January 25/26,201 1, in the Nymburk sport center, a Hop
Yearbook 201 | and a bottle of Bohemia Sekt. The Hop Growers Union of the
Czech Republic would like to thank all the photographers for sending their
photographs to the competition and to all jury members. We hope for similar
participation in the upcoming 5% year of the competition.

It year — Josef Jezek
2" year —Vlastimil Nedvéd

3¢ year — Markéta Altova

4% year —Vlastimil Nedvéd

avér roku 2010 jiz po &tvrté v Fadé patfil soutéZi o nejlepsi chmelové

obrazky sklizné tohoto roku.

Soutézni snimky zasilaji jak péstitelé chmele, tak soutéZici
z chmelaf'skych organizaci, spolkii nebo instituci. Hlasuje se elektronickou
formou, kde hlasujici uvadi prvni tfi jemu oku nejhezéi fotografie. Kazda
pricka ma své bodové ohodnoceni. Nasledné dojde k souctu bodi a vyhlaseni
vitéze.

Vitézem IV. ro¢niku soutéZe o nejlepsi chmelové foto se stal Ing. Vlastimil
Nedvéd. Na druhém a tfetim misté se shodnym ziskem bodi se umistili
p. Antonin Alt ml. a Ing. Michal Kovarik. Bodové ohodnoceni vitézii bylo
v celé historii soutéZe s nejtésnéjSimi rozdily. Vitéz IV. rocniku ziskal dar
v podobé VIP pozvanky na ChmelaFsky kongres 2011, ktery se konal ve dnech
25.-26.1. 2011 ve sportovnim centru Nymburk, Chmelaf'skou roéenku 2011
a lahev Bohemia Sekt. Svaz péstitell chmele si dovoluje podékovat viem
autorim, ktefi zaslali své fotografie do soutéZe a také v§em porotciim a doufa
v podobnou Géast i v nadchazejicim V. roéniku.

I. ro&nik — Josef Jezek
1. roénik — Vlastimil Nedvéd
Il. roénik — Markéta Altova

IV. ro&nik — Vlastimil Nedvéd
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Ing. Josef Patzak, Ph.D (Hop Research Institute Co. Ltd./Chmela¥sky institut s.r.0., Zatec)

he Organizing Committee has the great pleasure of inviting you to

participate in the 3" International Society for Horticultural Science

(ISHS) International Humulus Symposium to be held 9-14t
September 2012 in the historic city of Zatec (Saaz), Czech Republic.The
Symposium is supported by the ISHS Section on Medicinal and Aromatic
Plants, the ISHS Commission on Plant Genetic Resources and the ISHS
Commiission on Fruits and Vegetables and Health, in collaboration with
the Hop Research Institute Co.Ltd. Zatec, Czech Republic and The
University of Tasmania, Hobart, Tasmania, Australia. The Symposium will
be held at the conference facilities of the Hop Research Institute. The aim
of the Humulus Symposium is to explore the progress being made on various
aspects of hop research and will be organized in the following 6 sections:

I. Hop Breeding and Molecular Biology

2. Plant Pathology,Virology, Entomology

3. Chemistry and Plant Physiology

4. Hop Cultivation and Management

5. Hop, Indispensable Raw Material for Brewing

6. Hop, Beer and Health

The program will include lectures by invited speakers, oral presentations,
and poster sessions. The official language of the Humulus Symposium will be
English.The proceedings of the Humulus Symposium will be published by ISHS
as an Acta Horticulturae volume.

The benefits to attending the Humulus Symposium include an abundance of
opportunities to network, learn, build relationships, and hear first-hand
the latest hop science and related applications. As the Humulus Symposium
will be occurring in the hop harvest season in the Saaz hop region, field
trips and excursions to harvesting and processing facilities will be
organized for the participants. Furthermore, we are planning to visit the Saaz
Hop Museum, Hop and Beer Temple,and a small copy of traditional beer
tasting during 55® Hop Harvest Festival, which will be held in Zatec before
the symposium.

Dr. Jaroslav Matousek (BiologicalCentre AS CR, Institute of Plant
Molecular Biology, Ceske Budejovice, Czech Republic)

,»Molecular background putatively involved in regulation of lupulin gland
metabolome*

Dr. John Henning (National Forage Seed Production Research Center,
Department of Crop and Soil Science, Oregon State University, Corvallis,
Oregon, USA)

,,Overview of the USDA-ARS Hop Molecular Breeding Program”

Dr. Simon Whittock (Hop Products Australia, Bellerive, Tasmania,
Australia)

»Overview of the Australian hop breeding program”

ISHS Section on Medicinal and Aromatic Plants in conjuction with ISHS Commission
on Plant Genetic Resources and ISHS Commission on Fruits
and Vegetables and Health presents

Il International Humulus Symposium

will be held 9th - 14th September 2012 in Zatec, Czech Republic,
under the auspices of the International Society for Horticultural Science (ISHS)

Dr. David James (Department of Entomology, Washington State
University, Prosser, Washington, USA)

,,How methyl salicylate evolved from candy to a tool for hop pest management*
Prof. Dr.Teruo Sano (Plant Pathology Laboratory, Faculty of Agriculture
and Life Sciences, Hirosaki University Hirosaki, Japan)

,»The history, origin, and diversity of hop stunt and hop stunt viroid*

Dr. Martin Biendl (Hopsteiner HHV, Mainburg, Germany)

,.Isolation of prenylflavonoids from hops*

Dr.Ana M. Fortes (Plant Molecular Biology & Biotechnology Unit, ICAT,
FCUL, University of Lisbon, Lisbon, Portugal)

,,Organogenic Nodule Formation in Hop:A Tool to Study Morphogenesis in Plants
with Biotechnological and Medicinal Applications*

Dr. Hiroo Matsui (Suntory Beer and Spirits Ltd., Tokyo, Japan)

,,Saaz hop quality and cultivation influences”

Dr. Barbara Reed (Agricultural Research Service, National Clonal
Germplasm Repository, USDA, Oregon, USA)

,,Cryopreservation and maintance of hop material in USDA germplasm
collection”

Prof. Dr. Guido Aerts (KaHo St.-Lieven, Association KULeuven,
Laboratory of Enzyme, Fermentation, and Brewing Technology, Ghent,
Belgiim)

,»The origin of staling aldehydes: hop versus malt®

Dr. Clarissa Gerhauser (German Cancer Research Center, Toxicology
and Cancer Risk Factors, Heidelberg, Germany)

,,Xanthohumol from hop and cancer prevention*

Dr.Arne Heyerick (Ghent University, Faculty of Pharmaceutical Sciences,
Ghent, Belgium)

,,Medicinal uses of hops: Focus on estrogenic properties™

Dr. Josef Patzak, Hop Research Institute, Zatec, CR
Prof. Dr. Anthony Koutoulis, University of Tasmania, Hobart, Australia

More information: http://www.chizatec.cz/ishs_uk.htm
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www.czhops.cz
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