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CZECH HOPS CESKY CHMEL 2018

INTRODUCTION / UVOD

Ing. MICHAL KOVARIK

Hop Growers Union of the Czech Republic / Svaz péstitelii chmele Ceské republiky

Dear Reader,

In previous years, I've mentioned many important anniversaries in my
editorials. The last five years have been very rich in anniversaries
and this year, ending with an eight, is not any different. Our country
commemorates the 100" anniversary of the establishment of the
republic. The author Ivana MaliFova recalled the post-war period and
the newly born republic from a hop growing perspective. Another
historically valuable article focuses on the development of hop
processing in our territory and was written by Jaroslav Urban. The
historical series entitled TRACES OF HOPS continues as well and is
devoted to Matous Pihrtovi from Pnétluky.

It is worth getting to know the rich history of
hop growing in our territory better.All you have
to do is to come and visit Zatec, the town of
hops, and its surroundings.

As | have already suggested, this year’s issue of
this excellent publication provides many articles
for the eyes of readers of all categories, not only
hop growers and beer brewers.

An article on round table discussions of hop
growers during the Hop Growers Congress
shows the reader that there are always topics
that need to be discussed.

The promotion of Czech hops never ends.After

all, promotion is also the purpose of this publication. In the spring,a Craft
Brewing Conference took place in Nashville, USA. A highlight of the
conference was a Czech promotion event, facilitated by the agricultural
diplomat Petr Jezek, which was entitled “Brewing Like Czechs Do*.The
method is clear. Of course, they brew with Czech hops. But that was
not everything. Czech hops were promoted in nearby Memphis at the
renowned Memphis in May festival, which paid tribute to the Czech
Republic and the anniversary of its independence.Are there glimmers
of hope for our hops on the horizon for the American market? What
is the perception of the famous American brewing journalist Stan
Hieronymus?You just need to turn to the correct page of this publication
with the help of the publication’s table of contents. Czech hops were
promoted by traditional events in our country such as the Hop Festival
in the spring and the Zatec Hop Harvest Festival in the summer but
also at an exhibition in China, in Germany in connection with the Ore
Mountains Beer Route and during the visit of our hop growers to Japan,
which was organized by CHMELARSTVI, cooperative Zatec.A group
of journalists from the European Network of Agricultural Journalists
(ENA)) visited the hop harvest and received plenty of information.

The authors will try to draw you into traditional gatherings of hop
growers such as the St. Lawrence celebrations.

Once again, the publication includes an evaluation of the brewing and
malting sector in the previous year by a representative of the Czech
Beer and Malt Association.

Our publication could not do without purely scientific topics. In this
year’s issue, the topic is the experimental application of a special type
of diatomaceous earth, which is the focus of a project implemented by
the Suntory brewery in the Zatec region. The objective of the project
is to hold precipitation near hop rhizomes by applying water-absorbent
diatomaceous earth. Some readers will certainly be interested in the
newly registered varieties, which are at the same time the very first
hop varieties suitable for low trellises.

Let me conclude by expressing our appreciation to the Czech Ministry
of Agriculture for supporting our green gold and making this publication
possible. Our thanks also belong to CHMELARSTVI, cooperative
Zatec, for its long-term support and to all authors — both long-time
and new authors — and everyone who has devoted time to prepare
this publication.

,»Chmelu chmel* Editor

(el e puisaing.

Vazena ¢tenarko, vazeny Etenari,

v predeslych rocnicich jsem uvadél tuto publikaci fadou vyznamnych
vyroci. Posledni pétiletka je na vyroéi pomérné bohata a stejné tak
tomu je i v osmickovém letoSnim roce. NaSe vlast si pripomina
sté vyroci zalozeni republiky. To primélo autorku Ivanu Malifovou
vzpomenout na obdobi povalecné, a v té dobé rodici se novou
republiku Ceskoslovenskou, i ze chmelaFského pohledu. Dal$im
historicky cennym clankem je vyvoj zpracovani chmele na nasem
Uzemi z pera Jaroslava Urbana.Vedle toho pokracuje historicky serial
CHMELOVE STOPY, ktery je tentokrat vénovan osobnosti panu

Matousi Pihrtovi z Pnétluk.

Bohatou historii péstovani
chmele na nasem Gzemi stoji za
to blize poznat. Staéi jen zavitat
do Zatce, mésta chmele, a jeho
okoli.

Jak uz jsem naznadil i letosni
vydani této znamenité publikace
prindsi Fadu Elanka pro Ctivé
oci Ctenard vsech kategorii,
nejen téch chmelarskych
a pivovarskych.

Ze jsou neustile témata,
o kterych je potreba diskutovat,
se ¢tenar presvéddi €lankem o setkani péstiteld chmele u kulatého
stolu u prilezitosti Chmelarského kongresu.

Propagace ceského chmele neni nikdy dost, ostatné k tomu slouzi
i témito slovy uvadéna publikace.V jarnim obdobi probéhla konference
remesinych pivovart v americkém Nashville.Vrcholem byla éeska
propagacni akce prostiednictvim agrarniho diplomata Petra Jezka
s nazvem ,Jak CeSi vafi pivo“. Odpovéd je zcela jednoznacna.
Samozrejmé s ceskym chmelem.To ale nebylo vse. O ¢eském chmelu
se v kvétnu védélo i v nedalekém Memphis na vyhlaseném festivalu
Memphis in May, jehoz UstFednim tématem bylo vzdani Gcty Ceské
republice a jejimu vyro€i nezavislosti. Blyska se tedy na americkém
trhu na lepsi ¢asy pro nase chmely? Jak to vidi renomovany americky
pivovarsky novinar Stan Hieronymus? Staci nalistovat za pomoci
obsahu spravné stranky publikace. O ¢eském chmelu se letos védélo
nejen tradi¢nimi akcemi v tuzemsku v pripadé jarniho Chmelfestu
nebo letni Zatecké Do&esné, ale také na vystave v Ciné, v Némecku
vyty€enim Krusnohorské pivni stezky nebo béhem névstévy péstitelu
chmele v Japonsku organizované CHMELARSTVI, druzstvem. O mnoho
vértell novych informaci byla obohacena skupina evropskych novinari
sdruzenych v ENA] (Evropské sdruzeni zemédélskych novinaru), jez
navstivila sklizen.

Autori seVas pokusi vtahnout do déje béhem tradicnich chmelarskych
setkani, jakym je napriklad oslava svatého Vavrince.

V publikaci opét nechybi hodnoceni lonského pivovarského
a sladarského roku od zastupce Ceského svazu pivovaru a sladoven.

Nase publikace by se neobesla bez ryze védeckych témat. Pro
letosni vydani bylo vybrano téma pokusné aplikace specialniho druhu
ki'emeliny, které je pfedmétem projektu pivovaru Suntory na Zatecku.
Projekt si klade za cil aplikaci kremeliny absorbujici vodu zadrzet
srazky v bezprostfedni blizkosti chmelové babky. Nékteré z étenaru
budou jisté zajimat nové registrované a zaroven vibec prvni odrudy
vhodné pro nizké konstrukce.

Zavérem je namisté podékovat zejména Ministerstvu zemédélstvi
Ceské republiky za to, 7e podporuje nase zelené zlato a Ze umoznilo
realizaci této publikace. Za dlouhodobou podporu mi dovolte
podékovat CHMELARSTVI, druzstvu Zatec a samoziejmé viem letitym
i novym autorim a v§em ostatnim, ktefi se svym ¢asem podileli na
pripravé této publikace.

,,Chmelu chmel* Editor
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HOP GROWING
IN THE NEWLY ESTABLISHED
CZECHOSLOVAK REPUBLIC

g

CHMELARSTVI
V NOVE VZNIKAJICI
CESKOSLOVENSKE REPUBLICE

Ing. lVANA MALIROVA
Hop Research Institute ec / Chmelarsky institut s.r.o., Zatec

B— = ’




On October 28, 2018, we commemorated an important milestone
in our statehood — the 100® anniversary of the establishment of the
Czechoslovak Republic, an independent state of Czechs, Slovaks,
Moravians and Silesians.

In the nineteenth century and at the beginning of the twentieth
century prior to the establishment of the Czechoslovak Republic,
hop growers had to struggle very hard to maintain their leading
position on the world market.

Even in the period when our state was part of Austria- Hungary, “life
was not a bed of roses* for hop growers, to coin a phrase. In the
nineteenth century up until the establishment of the new state,
Czech hops entered the world market on rather crooked, impassable
paths. In spite of that, they became a leader and a benchmark for
determining prices of hops produced abroad. In that period it was
necessary to establish hop certification centers. The reason for
this were the unfair practices of many international traders, which
were passing off hops of inferior quality as high-quality Czech hops
or mixing Czech hops with hops of lower quality. Czech hops were
already competing with

German, English and later

American hops.

Back then, the monarchy
did not fully appreciate the
importance of Czech hop
growing. Several legislative
measures were introduced
but the imprudence
of law-makers rather
impeded trade and was
harmful. The measures
included the introduction
of trademarks and custom
tariffs. In Austria-Hungary,
rail transportation was
becoming more expensive
and transporting sacks on
rail was an inconvenient
business — at least in the
monarchy.

People welcomed the
establishment of the
independent republic
with great enthusiasm
as an opportunity for
self-determination
without being oppressed
by Austria — Hungary.
However, the first steps
of the young republic
were difficult. The legacy
of the recent world war
brought about a collapse
in agriculture. In general,
the economy of the new republic had to struggle with negative
phenomena for many years. During the world war, prices of hops
decreased, soil nutrition was poor, beer production dropped
and links to world markets were disconnected for the first time.
Hop growing did not pay off during the war and hop acreage was
reduced. At the end of the war, the hop growing area was half
(8,000 hectares) of the area prior to the war. The area remained
the same for a while. However, later in the 1920s hop fields were
consolidated and hop acreage started to grow again. Prior to World
War |, the hop growing area amounted to 15,602 hectares, prior
to 1890 “only* 8,000 — 10,000 hectares. In 1928, it was already
up to 16,726 hectares. It is remarkable that the hop growing area
reached one of its peaks, namely 17,280 hectares, for a short period
of time prior to World War |. In the 1930s, both Czech and global
hop growing unfortunately experienced a sales crisis and were hit
by the Great Depression.

CZECH HOPS CESKY CHMEL 2018

Dne 28. rijna 2018 jsme si pripomnéli vyznamny meznik nasi statnosti
— sto let od vzniku Ceskoslovenské republiky, samostatného statu
Cechd, Slovakl, Moravanu a Slezanu.

Devatenacté a pocatek dvacatého stoleti do doby vzniku
Ceskoslovenské republiky znamenal pro chmelare obdobi velkého
zapoleni tohoto oboru o svétovy primat na trzich.

Chmelafstvi nemélo, jak se Fikd, ,,na razich ustlino” ani v dobé,
kdy dzemi naseho statu prinalezelo Rakousku — Uhersku.
V devatenactém stoleti a az do doby vzniku nového statu pronikal
Cesky chmel na svétovy trh po dosti neschidnych cestéch, ale i po
krivolaké cesté se stal dominantou, podle které se uréovaly ceny
chmele produkovaného mimo nasSe Uzemi. Potfebnou nutnosti
dané doby bylo zrizeni znamkovny chmele. Takovou instituci si
vyzadalo nekalé jednani mnohych mezinarodnich obchodnikd, ktefi
chmel michali s chmelem méné jakostnim. V této dobé se jiz dalo
hovorit o konkurenénim boji ceského chmele s chmelem némeckym,
anglickym a pozdéji i americkym.

Welcoming of president T. G. Masaryk in Prague on December 2 Ist, 1918, source: HrnciF F.: Obrazkové dgjiny ndaroda ceskoslovenského.
Knihkupectvi J. Svatek, Praha, 1923
Prijezd prezidenta Masaryka do Prahy 21. 12. 1918, zdroj: Hrn(iF F.: Obrdazkové déjiny ndroda Ceskoslovenského. Knihkupectvi J. Svatek,
Praha, 1923

Monarchie v té dobé nedocenila vyznam ¢eského chmelarstvi. Vydalo
se sice nékolik zakonnych opatfeni, ktera svou nedomyslenosti spise
brzdila obchod a vice skodila. Jednalo se o zavedeni ochranné
znamky a celnich tarifd. V Rakousku — Uhersku se pri prepravé
na Zeleznici prepravné zvysovalo a dopravovat zoky v té dobé po
Zeleznici byl dosti nevynosny obchod, tedy alespori v monarchii.

Prestoze vznik samostatné republiky lidé privitali s obrovskym
nadsenim, které davalo moznost byt sami sebou bez ttlaku Rakouska
- Uherska, prvni kroky mladé republiky byly tézké. Dédictvi
skoncené svétové valky prineslo rozvrat zemédélstvi. Pochopitelné
obecné se ale hospodarstvi nové republiky s negativnimi jevy muselo
potykat jesté mnoho let. V dobé svétové vilky dosSlo u chmele
k poklesu cen, ptdy byly Spatné Ziveny, poklesla vyroba piva a doslo
k preruseni vazeb na svétova odbytisté. ChmelafFstvi se za valky
nevyplacelo a omezovala se plocha. Koncem valky plocha poklesla na
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Certificate of origin for Saaz Hops in 1937, source: Zima F, Zazvorka V.: Chmelafstvi. Ministerstvo zemédélstvivaSR, Praha 1938
Ovérovaci listina pro Zatecky chmel r. 1937, zdroj: Zima F, Zazvorka V.: Chmelarstvi. Ministerstvo zemédeélstvi CSR, Praha 1938

In the newly established Czechoslovak Republic, hop growing
areas were located not only in Bohemia but also in Moravia and
in Slovakia.

In 1918, many repatriates moved to Slovakia, where they started
growing hops in the surroundings of Galanta, Trnava and PieStany.
The Slovak hop growing was successful but its development was
also negatively affected by the Great Depression and by attempts
not to grant a trademark to Slovaks. The revival of Slovak hop
growing didn’t come until the end of the 1950s.

Moravian hop growing has had a longer history than hop growing
in Slovakia. Moravian hops were on the brink of extinction
during World War | and struggled to survive during the Great
Depression, similarly to hop growing elsewhere around the
world. Unfortunately, Moravian hop growing suffered a serious
blow during World War Il as well. Hop growers were obliged to
reduce hop acreage to as little as 75 hectares.

Several crises broke out in the nineteenth century. The last
crisis was most devastating. It caused serious problems to hop
growers. In the second half of the nineteenth century (1873), the
Vienna stock exchange crashed, which led to the collapse of many
breweries in Bohemia, a trade decline and a wave of emigration
from Bohemia.

But let us return to the period shortly after 1918. It was becoming
clear that hops would play a more important role than in Austria-
Hungary. All production had been destroyed by the war and
hops became one of the most important export articles of the
newly established state, bringing valuable foreign exchange to
the country. In the 1930s, an economic crisis broke out. The
crisis in hop growing was due to a global overproduction of hops,
a decrease in hop consumption and a decline in beer production.

In Czechoslovakia, the discrepancy between a considerable hop
field expansion, disproportionally reduced exports and decreased
hop consumption led to a collapse of hop prices, culminating
in 1931. At that time, hop prices did not even cover a third or
a fifth of production costs. This situation required many measures
to be taken by public administration, in particular a reduction
of the hop growing area, which turned out to be an effective
solution.

polovinu (8 000 ha) predvaleéného stavu. Tato plocha se sice kratce
udrzela, ale pozdéji ve dvacatych letech byla konsolidovana a zacala
stoupat. Plocha chmele pred |. svétovou valkou ¢éinila 15 602 ha,
do roku 1890 to bylo dokonce ,,jen“ 8 — 10 000 haa v roce 1928 to
bylo jiz 16 726 ha. Zajimavosti bylo ale to, Ze pred |. svétovou valkou
u nas byla kratce dosazena jedna z nejvétsich vymér chmele, a to
17 280 ha. Tricata léta bohuzel zasahla nase i svétové chmelarstvi
odbytovou a celkové hlubokou hospodarskou krizi.

Nové vznikla Ceskoslovenska republika méla chmelarské oblasti
nejenom v Cechach, ale i na Moravé a na Slovensku.

Po roce 1918 presla €ast repatriantd na Slovensko, kde zacali
péstovat chmel v okoli Galanty, Trnavy a Piestan. Toto péstovani
chmele bylo L'JspéEné ale bohuzel rozvoj plodiny zastavila svétové
ochranné znamky. Obnova péstovani chmele nastala az koncem
padesatych let.

Moravské chmelarstvi ma za sebou delsi historii nez na Slovensku.
Na pokraji zahuby byl moravsky chmel za prvni svétové valky
a podruhé se potykal se zanikem tak, jak chmel vSude jinde za
hospodarské krize. Bohuzel moravskému chmelafstvi prinesla
ranu i druha svétova valka, kdy byl chmel povinné redukovan az
na pouhych 75 ha.

Uz v devatenactém stoleti bylo krizi nékolik. Nejvice devastujici
byla ta posledni. A pravé ta prinesla citelné problémy i chmelaFam.
V druhé poloviné tohoto stoleti (1873) dochazi k tzv. Videnskému
apadku, ktery vyvolal v Cechach Gpadek mnoha pivovard, pokles
obchodu a nastala vina vystéhovalectvi z Cech.

Pokud se ale vrétl'me do doby tésné po roce |9|8 za(':l'nalo jiz byt

prinasel cenné devizy. Ve tficatych letech prisel velky hospodarsky
kolaps. Krize chmelarstvi byla zplsobena svétovou nadprodukci
chmele, poklesem jeho spotreby, a tim padem i vyroby piva.

V CSR nepomér mezi znaénym rozsifenim chmelnic, neGmérné
zmensenym vyvozem a spotifebou chmele vedl k zhrouceni cen
chmele, jez vyvrcholilo v roce 1931, kdy cena chmele nepokryla
tfetinu, ani pétinu vyrobnich nakladd. Tento stav se musel Fesit
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New hop marking hall in Zagec, Certified Saaz Hops in 1937, source: Zima F, Zazvorka V.: Chmelarstvi. Ministerstvo zemédélstvi CVSRV, Praha 1938
Nova zndmkovna chmele v Zatci, Ovéreny Zatecky chmel, r. 1937, zdroj: Zima F, Zazvorka V.: Chmelarstvi. Ministerstvo zemédélstvi CSR, Praha 1938

The establishment of the independent Czechoslovak Republic
substantially contributed to the development of Czechoslovak
hop growing after 1918. Hop growers and hop experts wished
to have their own research center and their dream came true.
They had discussed this plan much earlier — at a time when it was
impossible to speak or even think about an independent state. After
1918, society-wide changes took place and hop growers and hop
experts could fulfill this long-time dream. 1922 was a milestone
in hop research. In that year, the first negotiations were held at the
Ministry of Agriculture on the establishment of an experimental
agricultural station, which would be located in a hop growing area
and specialize in hops. Two important figures contributed to this
initiative: professor Jan Jelinek and professor Alois Matousek.
The experimental agricultural station was established in DeStnice
in 1925 and became vital for the Czech hop growing community.
Its successor, the Hop Research Institute in Zatec, is still
an indispensible partner for hop growers today.

Even before World War |, Czech hop growing was significant,
providing high quality hops that were greatly valued abroad. It also
brought about negative phenomena, associated with the production
system, indication of origin and authenticity of hops. Prior to the
establishment of the Czechoslovak Republic and in the first years of
the existence of the independent state, legislation had to respond
to these negative phenomena. As a result, a hop certification center
was established in Zatec in the 1880s (1884). Additional protection
for hops was provided by the Act on the Indication of the Place of
Origin of Hops, adopted on March 17, 1907. Hop protection was
strengthened even more by the adoption of the Provenience Act
on August 12, 1921, which introduced the united indication “Zatec,
Roudnice, U3t&k, Dubz and Trsice hops*. Hop certification became
mandatory under this act.

This and other measures assisted many generations of hop growers
in supplying both domestic and foreign buyers with high-quality
hops. Hops played an important role in the Czechoslovak Republic
after 1918. The framework conditions created after 1918 helped
Czech hops strengthen their leading position among the world’s
best-quality hops — a position which they have maintained to this
day. The foundations of the fame of our hop growing date back
hundreds of years. But in 1918 the newly established republic —
the Czechoslovak Republic, the first independent state of Czechs
and Slovaks — also made a great contribution to the renown of
Czech hops.

radou opatfeni narizenych vefejnou spravou, zejména Gpravou
velikosti plochy chmelnic. V té dobé bylo toto reSeni Uspésné.

Nemalou mérou prispélo k rozvoji naseho ceskoslovenského
chmelaFstvi po roce 1918 i vlastni osamostatnéni Ceskoslovenské
republiky. V téchto letech byly naplnény predstavy chmelaru
i odborniki o své vlastni vyzkumné zakladné. Tyto pfedstavy byly
diskutovany jesté v dobé davno minulé, kdy o samostatném statnim
usporadani se nemohlo nahlas ani uvazovat. Po roce 1918 doslo
k celospolecenskym zménam a chmelarska i odborna verejnost si
mobhla splnit své davné prani. Za milnik chmelarského vyzkumu u nas
mizeme uvést rok 1922, kdy probéhla prvni jednani na Ministerstvu
zemédélstvi o zFizeni pokusné zemédélské stanice, ktera by sidlila
v chmelarské oblasti a zabyvala by se chmelem. Zasluhu na této
iniciativé mély dvé osobnosti: profesor Jan Jelinek a profesor Alois
Matousek. V roce 1925 byla zalozena v Destnici pokusna zemédélska
stanice, ktera se nasledné stala velice potfebnou slozkou innosti
Ceskoslovenské chmelarské obce a v dnesni dobé je jejim nezbytnym
pomocnikem v podobé Chmelafského institutu s.r.o. v Zatci.

Jiz pred prvni svétovou valkou bylo vyznamné péstovani kvalitniho
a za hranicemi cenéného chmele nasi provenience a toto sebou
prineslo i negativni privodni jevy, které souvisely se systémem
vyroby, oznacovanim plvodu a pravosti chmele. Pfed vznikem
Ceskoslovenské republiky, i v prvnich letech samostatného statu,
se také musela legislativa uréitym zpisobem vyporadat s témito
negativnimi jevy. V osmdesatych letech 19. stoleti (1884) byla
proto ziizena znamkovna chmele v Zatci a dal$i ochrana chmele
byla prohloubena vydanim Zakona o oznacovani mistniho piivodu
chmele ze dne 17. 3. 1907. Ochrana chmele dana zakonem byla jesté
vice rozsifena Provenien¢nim zakonem €. 297 ze dne 12. srpna 1921.
Proveniencnim zakonem bylo zavedeno v platnost jednotné oznaceni
,,chmel Zatecky, roudnicky, Gstécky, dubsky a trsicky*. Znamkovani
chmele se timto zakonem zménilo na znamkovani povinné.

Tato a pozdéjsi naslednda opatreni pomahala mnoha generacim
chmelaru, které tak mohly zajistit dodavku naseho kvalitniho
chmele k domacim i zahraniénim odbératelim. Chmel hral po roce
1918 v Ceskoslovenské republice dilezitou tlohu. Uréité podminky
vytvorené po roce 918 pomohly ceskému chmelu upevnit své
vysostné postaveni jednoho z nejjakostnéjSich chmeli na svétovych
trzich, a tak je tomu dodnes. Prvopocdatek slavy naseho chmelarstvi
byl sice polozen jiz pred stovkami let, ale svij dil na véhlasu éeského
chmele méla také pred sto lety v roce 1918 nové vznikla republika —
prvni samostatny stat Cech(i a Slovak{ — Republika &eskoslovenska.
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During the winter season, dozens of seminars and conferences are
held in different places with various objectives. They are usually
aimed at providing and exchanging up-to-date information. Most of
them have one thing in common — a lack of audience participation.

The Hop Growers” Congress, which took place at the end of
January and at the beginning of February in Senohraby, started
in an unconventional and original way. The first day of the event
was dedicated to discussions. All of us are familiar with the term
“round table®. In Senohraby, participants opened their discussions at
numerous set round tables. And how could hop growers do without
beer? All selected topics were suitable for triggering discussions.
They included the practical experience of the Research Farm
in Steknik and other locations in 2017, experience with low-trellis
hop production of a hop grower from Knézice, hop protection and
so forth. Ing. Michal Vokral, CSc., a representative of the Czech
Association for Plant Protection, gave a lecture that warned against
counterfeit plant protection products on the black market. The
use of such products seemingly does not cause any direct harm to
plants. However, residues of accompanying substances contained
in non-registered formulas are considerably harmful. During the
discussion, participants confirmed and praised that hop growers are
disciplined in this respect. In connection with issues related to the
possible use of counterfeit products, it is vital that the Hop Research
Institute in Zatec had started monitoring pesticides two years ago.
Hop traders are interested in high-quality hops as well. The Hop
Research Institute in Zatec with its laboratory and technologies
will be an accredited center performing analyses for customers as
contract work. Furthermore, the Research Institute of Brewing and
Malting in Prague recently evaluated residues and confirmed that
they are significantly below the limits prescribed by law, with no
unpermitted residues being detected. Surprisingly, hops had better
results than other produce such as table apples.

Numerous distinguished guests enriched the main program
The main part of the 2018 Hop Growers” Congress took place on
February I** and its program promised many interesting speeches.
The morning session was opened by the Minister of Agriculture
Ing. Jifi Milek, who expressed his appreciation for the growing hop
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V pribéhu zimni sezony se na ruznych mistech i za riznym ucelem
konaji desitky seminard a konferenci zamérenych na vyménu
a predani nejnovéjsich informaci. Ve vét§iné pripadid maji jedno
spoleéné. Chybi jim diskuze ucastnikt s prednasejicimi.

Chmelarsky kongres konany na prelomu ledna a inora v Senohrabech
zacal netradicné, nicméné originalné. Prvni den konani byl vénovan
diskuzi. Vsichni dobre znime pojem ,,kulaty stul“. V Senohrabech se
zacalo diskutovat u mnoha kulatych, ale prostrenych stolu. Jak jinak
mezi péstiteli chmele, k tomu nemohlo chybét pivo. V kazdém pripadé
byla nastolena takova témata, ktera byla diskutabilni a u kterych byl
predpoklad, ze diskuzi vyvolaji. Mezi nimi byla vyména praktickych
zkuSenosti z ro¢niku 2017 nejen na Uéelovém hospodarstvi Steknik,
zkuSenosti s péstovanim chmele na nizkych konstrukcich od péstitele
chmele z Knézic, ochrana chmele a dal$i. PFednaska Ceské asociace
ochrany rostlin, kterou zastupoval Ing. Michal Vokral, CSc., byla
varovanim zemédélch pred falzifikaty pripravki na ochranu rostlin
(POR) na cerném trhu. | kdyz v pripadech jejich pouziti zdanlivé
nedochazi k primému poskozeni porostu, vyrazné skodlivéjsi
jsou rezidua doprovodnych latek obsazenych v neregistrovanych
formulacich. V diskuzi byla potvrzena, a pochvalou ocenéna, disciplina
péstiteld chmele. Problematika pripadného pouziti falzifikatu
pripravkd je umocnéna monitoringem pesticidi realizovanym
druhy rok v CHI Zatec a také zajmem obchodnik{ o kvalitni &esky
chmel. PFistrojova technika, kterou vlastni CHI Zatec, stejné jako
jeho laborator, bude akreditovanym pracovistém, kde bude mozné
si rozbory na zakazku zajistit. Navic nedavné hodnoceni rezidui
ze strany VUPS v Praze potvrdilo obsahy rezidui hluboce pod
stanovenymi limity a Zadna nepovolena rezidua. Vysledky ve chmelu
jsou prekvapivé nizsi v porovnani napriklad s konzumnimi jablky.

Hlavni program kongresu obohatila fada vyznamnych hosta
Hlavni cast programu ChmelaFského kongresu 2018 probéhla
I. tnora. Program sliboval zajimava vystoupeni. Dopoledni program
zahajil tvodnim prispévkem ministr zemédélstvi Ing. Jifi Milek, ktery
ocenil dosavadni narust ploch chmelnic. Tento trend by chtél ministr
nadile podporovat a dodal, Ze je to pravé chmel, ktery zUstava
jednou z polozek agrarniho zahrani¢niho obchodu, u néhoz ma
Ceska republika stale kladné saldo.
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acreage. The Minister would like to promote this trend since hops
are one of the items in the Czech Republic’s agricultural foreign
trade that always have a positive balance.

Multi-faceted topics related to hop growing and transfer
of information

Information on the activities of the Hop Research Institute
in Zatec was provided by the managing director Dr. Josef Patzak.
The Hop Research Institute focuses on many practical topics
but it is bound by system conditions for receiving institutionary
support. This is one of the reasons the Hop Research Institute
transfers considerable funds from its production division to its
research division. The current research topics include climate
change, careful preservation of hop substances valuable for beer
brewing, soil protection technologies etc. In the immediate future,
the Institute would like to focus on topics related to innovation
in soil cultivation, development of monitoring of viruses significant
in agriculture, the impact of agricultural machinery and weather,
residue processing as well as new possibilities of using natural
and botanical pesticides for hop protection. It is crucial to pass
on research results to hop growers and put them into practice.
Cooperation with breweries is key as well.

Vsestranna chmelaFska témata a pfenos informaci
Aktivity vyzkumného chmelarského pracovisté priblizil jednatel
Dr. Josef Patzak. Chmelarsky institut se zabyva mnoha praktickymi
tématy. Pracovisté je nicméné vazano systémovymi podminkami pro
udéleni institucionarni podpory. | proto CHI Zatec z vyrobni ¢asti
institutu investuje nemalé finanéni prostredky do vyzkumné casti.
Mezi tématy jsou napriklad otazky klimatickych zmén, Setrného
zpusobu konzervace pivovarsky cennych litek chmele, pidoochranné
technologie a podobné. Institut by se v nejblizsi budoucnosti chtél
zaméfFit na témata inovaci ve zpracovani pudy, vyvoje monitoringu
hospodarsky vyznamnych virg, vlivu agrotechniky, poéasi a zpracovani
na rezidua nebo hledani novych moznosti ochrany chmele pomoci
prirodnich a botanickych pesticidi. Zasadni je vystupy predat
péstitelské praxi. Podstatna je spoluprace s pivovary.

Hodnoceni obsahu alfy a rozpadové krivky

Zatimco vynosy v uplynulém roéniku byly uspokoijivé, v pripadé
alfy to jednoznacné neplatilo. Obsah alfy se pohyboval pod
prumérem. Dynamika naristu alfy byla srovnatelna s rokem 2014,
ale s rozdilem o pul procenta v neprospéch roéniku 2017. Z pohledu
celkové produkce alfy nebyl prekonan rok 2016, avsak celkova
vySe dosahla po prepoctech priblizné 270 tun. Dr. Krofta znovu
upozornil formou grafu na obnovu jako na nezbytny stabilizacni
faktor obsahu alfy. Ze sledovani parametru biologickych primési
je zfejmy jejich pokles. Dr. Krofta v ramci své Cinnosti sleduje
rozpadové kFivky rezidui ulinnych latek, coz je dulezité pro
doporuceni pri ochrannych zasazich na chmelnicich.

Chmele mirné nad primérem

Odpoledni program uved| zpravou Svazu péstiteld chmele jeho
piredseda Ing. Lubo§ Hejda. Podle tdaji UKZUZ v lofiském roce
péstovalo chmel 117 péstiteld ve 199 katastralnich uzemi. Rok
2017 si pripsal nardst 170 ha chmelnic. Ing. Hejda zhodnotil prubéh
sezony, kdy zejména v obdobi cervna a cervence chybéla chmelu
voda. Vse bylo dohnano srazkami po sv. Vavrinci a k prekvapeni
nékterych chmelafi se voda prijemné projevila i na vynosech.
Nadale je nutné investovat do rekonstrukei chmelnic i technologii.

Ministerstvo Fesi problematiku pracovnich sil i pripravka
na ochranu rostlin

Takova slova padla od zastupcli Ministerstva zemédélstvi.
Ddalezitymi tématy je rovnéz tvorba nové Spolecné zemédélské
politiky. Pravé na vyjednavani v Bruselu navazal predseda
Zemédélského svazu, ktery souéasné pusobi jako viceprezident



Evaluation of alpha content and decay curves

Yields reported in the previous season were satisfactory but alpha
content was not as it was below average. The dynamics of alpha
growth were comparable to 2014. However, the values were half
a percent lower in 2017. Adjusted total alpha production amounted
to about 270 tons, not exceeding the level of 2016. Dr. Krofta
presented a chart showing that hop field replanting is a necessary
prerequisite for stabilizing alpha content. An analysis of parameters
of biological admixtures shows a decreasing trend. Dr. Krofta
monitors decay curves of residues of active substances, which is
important for recommending protection measures in hop fields.

Hops slightly above average

The afternoon session started with a report of the Hop Growers
Union, presented by the chairman Ing. Lubos Hejda. According
to information provided by the Central Institute for Supervising
and Testing in Agriculture, 117 hop growers in 199 cadastral
areas grew hops last year. Hop field area went up by 170 hectares
in 2017. Ing. Hejda evaluated the previous season, which was very
dry particularly in June and July. This was compensated for by
precipitation after St. Lawrence’s Day, which — to the surprise of
some hop growers — had positive impact on yields. It is necessary to
invest in the renovation of hop fields and new technologies.

The Ministry has to tackle issues related to labor and plant
protection products

These topics were touched on by the representatives of the
Ministry of Agriculture. The development of the EU’s new Common
Agricultural Policy is among the Ministry’s priorities as well. The
chairman of the Agricultural Association, who is also the vice-
president of the non-governmental agricultural organization COPA-
COGECA, commented on negotiations in Brussels and confirmed
that they are very challenging.

Activities of CHMELARSTVi plants

Mgr. Zdenék Rosa, BA, chairman of CHMELARSTVI, cooperative
Zatec, presented activities of the cooperative’s plants. In 2017, the
cooperative completed ISO quality standard and HACCP audits with
no difficulties. The chairman summarized technologies implemented
for hop growers on site. In the second part of his speech, he
provided information on trips abroad, in particular to Tettnang
and the congress in the United States. In many enterprises visited
during the congress in the US, it was possible to see signs making
operators aware that hops are food.

Large-capacity irrigation reservoirs

The recently experienced dry years have taught us how to
manage water efficiently. Irrigation will be an important factor
for hop growers and other farmers in the future. Provided there
is access to water sources, one of the possibilities will be to build
a reservoir and use accumulated water as a nutrient carrier for
hops. Representatives of E-Agro and Aqua Hop presented projects
implemented in various plants in the previous year.

The Hop Growers Congress has become a traditional event.
It took place for the second time in the current format — with
a talk and discussions at set round tables which meet participants’
expectations. The winter period is an ideal time for evaluations
and discussions on practical topics that are of great interest to
hop growers. All participants have the opportunity to open a topic
that is interesting to them. The good golden drink is helpful in this
respect as well. It was possible to taste beers from |5 breweries at
the Congress. Our thanks for making this event for hop growers
possible belong first of all to the partners of the Hop Growers
Congress — Ceska pojistovna a.s., CHMELARSTVI, cooperative
Zatec, the Hop Research Institute and B+S Broker s.r.o. The large
selection of excellent beers was provided by the following breweries:
Budéjovicky Budvar n.p., Plzensky Prazdroj a.s., Traditional Brewery
in Rakovnik, Bernard Family Brewery, Holba Brewery, Zubr
Brewery, Litovel Brewery, Zatec Brewery, Zichovec Family Brewery,
Hauskrecht Brewery, FalkensStejn Brewery, Albrecht Brewery,
Zahlinice Brewery, Krusovice Royal Brewery and the Hop Research
Institute’s Experimental Brewery.
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nevladni zemédélské organizace COPA-COGECA. Svymi slovy
potvrdil, jak slozZitd jsou vyjednavani.

Aktivity zivodd CHMELARSTVi

Pfedseda CHMELARSTVI, druistva, Mgr. Zdenék Rosa, BA
se vénoval aktivitim a &innosti zavodu druzstva. V roce 2017
bez probléml prosel auditem standardd kvality 1ISO a HACCP.
Predseda druzstva shrnul nékteré realizace technologii u péstiteld.
V druhé &asti se vénoval postfehum z vyjezdu do svéta, konkrétné
z Tettnangu a z kongresu v USA. U rady navstivenych podnik{
béhem kongresu v USA bylo vidét oznaéeni upozoriujici obsluhu,
Ze chmel je potravina.

Velkoobjemové nadrze k zavlaham

Posledni sucha léta nas nuti naudit se s vodou hospodarit. Nejen pro
péstitele chmele bude zavlaha do budoucna velmi dulezitym prvkem.
Jednou z moznosti, pokud je pristup ke zdroji vody, je vybudovat
rezervoar a akumulovanou vodu zdroven vyuzit jako nosic zivin pro
vyzivu chmele. Zastupci E-Agro a Aqua Hop se vénovali zejména
realizacim v uplynulém roce na riznych provozech.

Chmelarsky kongres je jiz tradicni akci. V soucasné podobé
s besedou a s moznosti diskuse u kulatych prostrenych stolii probéhl
podruhé a Ize Fici, Ze ocekavani splnil. Zimni obdobi je idealni cas
na hodnoceni a diskusi k tématim, které péstitele chmele v praxi
zajimaji. Kazdy ma moznost otevrit téma, které ho zajima. K tomu
pomaha i dobry zlatavy mok. Na kongresu bylo mozné ochutnat
piva z |5 pivovard. Velké podékovani za moznost usporadat takovou
akci pro péstitele v prvé fadé patfi partnerim kongresu, tj. Ceské
pojistovné a.s., CHMELARSTVI, druzstvu Zatec, Chmelafskému
institutu s.r.o. a B+S Broker s.r.o. O pestrou nabidku dobrych piv
se postaraly pivovary Budéjovicky Budvar n.p., Plzensky Prazdroj
a.s., Tradicni pivovar v Rakovniku, Rodinnj pivovar Bernard, pivovar
Holba, pivovar Zubr, pivovar Litovel, Zatecky pivovar, Rodinny
pivovar Zichovec, pivovar Hauskrecht, pivovar Falkenstejn, pivovar
Albrecht, Zahlinicky pivovar, Kralovsky pivovar Krusovice a Pokusny
pivovar Chmelarského institutu.



CRAFT BREWING CONFERENCE
AND BREWEXPO AMERICA 2018,
NASHVILLE, TN, USA

g

CRAFT BREWING CONFERENCE
A BREWEXPO AMERICA 2018,
NASHVILLE, TN, USA

Ing. MICHAL KOVARIK ", Ing. JAN PODSEDNIK ml.?
. of e C . ~ . o ~ -

) Hop Growers Union of the Czech Republic / Svaz péstitelti chmele Ceské republik




Music, music, whisky, beer and music again. In particular on the main
street, called Broadway, it is impossible to not hear music. There
is one club aside another and — of course — the Honky Tonk bar,
where world-famous artists such as Jimmie Rodgers, Loretta Lynn,
Patsy Cline, Ernest Tubb, Johnny Horton and Merle Haggard started
their careers. Live bands are present everywhere — day and night.
Just around the corner visitors can find the Johnny Cash museum
and the Country Music Hall of Fame. This is Nashville.

From April 30 to May 3, 2018, CBC and BrewExpo America®
2018 took place in the Music City Center in Nashville. This annual
event, organized by the Brewers Association (BA), is the largest
business and social event of its kind. This year, it was held to the
accompaniment of chords and with a guitar in its logo.

The event is celebrating its 35" year. According to recently published
figures, it was attended by nearly 15,000 visitors. 726 exhibitors
from around the world participated in BrewExpo America® and the
conference program included 200 speakers.

One of the first lectures on the agenda focused on the situation
in the craft brewery sector. Total beer production in the United
States has fallen by one percent. The craft brewery sector continued
to grow last year. However, growth was lower than in previous
years and amounted to five percent. The sector is facing stronger
competition. Breweries are struggling with tariffs, alcohol as
an obstacle, territorial problems when expanding and changes
in customer behavior. At the moment, a total of 6,372 breweries
are in operation. The sector’s share in total beer production in the
United States is 12.7 % in terms of volume and 23.4 % in terms of
value. During the period under review, |16 breweries closed and
997 new breweries opened. A total of 9,175 entities hold a license
to run a craft brewery. The sector’s total production amounted to
25 million barrels (29.3 million hectoliters) of beer. The total possible
production capacity of currently active breweries is 45 million
barrels. It should be noted that some larger breweries were acquired

LIS

Photo © Brewers Association

CZECH HOPS CESKY CHMEL 2018

Hudba, hudba, whiskey, pivo a zase jen hudba. Nepreslechnutelna
predevsim na hlavni ulici zvané Broadway. Prichozi spatfi klub vedle
klubu a samozrejmé i Honky Tonk bar, kde zacinala jména svétového
formatu jako Jimmie Rodgers, Loretta Lynn, Patsy Cline, Ernest
Tubb, Johnny Horton nebo Merle Haggard. VsudypFitomna Ziva
kapela ve dne v noci. Staci zajit za roh a posluchaé narazi na muzeum
Johnnyho Cashe nebo sin slavy country muziky. To jest Nashville.

Ve dnech 30. dubna — 3. kvétna 2018 se v Music City Centre
v Nashvillu konala konference CBC a doprovodna vystava
BrewExpo America® 2018. Tato akce, kterou organizuje Brewers
Association (BA), je nejvétsi obchodni a spolecenskou udalosti
roku svého druhu. Tentokrit za doprovodu akordu a s kytarou
jako symbolem v logu.

One of the official snapshots taken during the welcome evening and projected
during the final dinner (Dr. Nesvadba, Czech hop breeder is in the picture).
Photo © Brewers Association

Jedna z oficidlnich momentek zachycend pfi uvitacim veceru promitand béhem
zdavérecné vecere (na snimku Cesky Slechtitel chmele Dr. Nesvadba).
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Message from the table in Jackalope Brewery in Nashville
Poselstvi ze stolu pivovaru Jackalope v Nashville

by global groups, and therefore do not meet the criterion of being
independent craft breweries. In terms of beer type, IPAs still have
a leading position with a share of 20.3 %. Pilsner-type beers account
for as little as 1.3 %. However, demand for lighter Pilsner-type
beers is growing. The Brewers Association, an organization of craft
breweries, managed to push through tax reform, leading to savings
of about USD 71 million on the part of breweries.

The Hop Growers Union and the Hop Research Institute were
represented at the exhibition stand of the trading company Bohemia
Hop, which also co-organized an event titled “Brewing Like Czechs
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Booth of Bohemia Hop at CBC (photo by Doug Piper)
Stanek Bohemia Hop na CBC (foto Doug Piper)

Podle nové zverejnénych Cisel BA navstivilo tento 35. ro¢nik témér
15.000 nav3tévnikd. Na veletrhu BrewExpo America® vystavovalo
726 firem z celého svéta. Na konferenci vystoupilo vice jak
200 prednasejicich.

Jako jedna z prvnich byla na programu prednaska o stavu odvétvi.
Celkovy vystav piva ve Spojenych statech poklesl o jedno
procento. Sektor Femeslnych pivovarl vykazal za lofisky rok dalsi
rust, avSak vyraznéji niz$i nez v predeslych letech, a to ve vysi
5 %. V sektoru roste konkurence. Pivovary se potykaji s tarify,
alkoholem jako prekazkou, teritorialnimi problémy prFi expanzi,
zménou v chovani zikaznikid. Pivovard v provozu je nyni 6 372.
Podil sektoru na celkovém vystavu ve Spojenych statech dosahuje
12,7 %, v hodnotovém vyjadreni pak 23,4 %. Za sledované obdobi
bylo uzavieno 116 pivovaru, ale naopak otevieno 997 novych.
Licenci na provozovani femeslného pivovaru ma v soucasnosti 9 175
subjektt. Celkova produkce sektoru dosahla 25 mil. barelt (29,3 mil.
hektolitrt) piva. Celkovd mozna kapacita vyroby v soulasnosti
aktivnich pivovart dosahuje 45 mil. bareld. DluZno dodat, Ze
nékteré vétsi pivovary byly koupeny globalnimi skupinami, a tudiz
uz nespadaji do kategorie nezavislych Femeslnych pivovaru. Nejvice
vafenym typem piva je nadale IPA s podilem 20,3 %. Pilsner typ
piva zaujima pouha I,3 %. Poptavka po lehcich pivech plzenského
typu ale roste. Brewers Association, sdruzujici Femeslné pivovary,
se v poslednim roce podarilo prosazenim danové reformy uspofrit
pivovardm na spotrebni dani pFiblizné 71 mil. dolard.

Svaz péstiteld chmele a ChmelaFsky institut se prezentoval na
stanku obchodni spolecnosti Bohemia Hop, do jejiz aktivit spadala
i spoluorganizace akce ,,Brewing Like Czechs Do*. Tato akce
sponzorovand Ambasadou Ceské republiky ve Washingtonu se
stala oficialni akci v ramci CBC, a uskutecnila se za velké ucasti
pivovaru a s pivem uvarenym z Ceskych odrud chmele pivovary
Live Oak a Utepils v Gtrobach Music City Centre 3. kvétna pred
zavéreénym ceremonialem World Beer Cup 2018.
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Closing Night Beer-paired Dinner before award‘s ceremonial
Zaveérecna vecere s parovanim styli piv a jidla pred udilenim cen

Do*. Being sponsored by the Embassy of the Czech Republic
in Washington, this official CBC event took place at the Music
City Center on May 3 prior to the closing ceremony of the 2018
World Beer Cup. It was attended by representatives of numerous
breweries. Beer for the event was brewed by the breweries Live
Oak and Utepils from Czech hop varieties.

2018 World Beer Cup - Nashville, USA

The World Beer Cup, an international beer competition, is held
every two years in conjunction with the Craft Brewers Conference
in the United States. This year, 2,628 breweries from 69 countries
participated in the competition. 306 beer-tasters from 34 countries
(83 from the United States) evaluated a total of 8,580 samples
in 101 categories. The Czech Republic participated with 16 samples
from 6 breweries. Competition jurors included brewmasters and
experts from the Czech brewing industry, such as the legends
of Czech beer — Vaclav Berka, Ivan Chramosil, Ales Dvorak and
Adam Broz — together with representatives of small breweries Jan
Suran, Petr Janik and Jan Koéka.

The closing ceremony of 2018 CBC and WBC took place on
the premises of the Music City Center in Nashville. Prior to the
announcement and presentation of the gold, silver and bronze
medals, the “Closing Night Beer-paired Dinner* was held, during
which various beer styles were paired with different meals.

Representatives of Bohemia Hop, the Hop Growers Union and
the Hop Research Institute attended both the closing dinner and
the awards ceremony. Unfortunately, no Czech representative was
among the winners and laureates of 2018 WBC 2018.

Next year’s 2019 Craft Brewers Conference and BrewExpo
America® will take place in Denver, Colorado, on April 8—11,2019.

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

World Beer Cup 2018 — Nashville, USA

Kazdé dva roky se ve spojeni Craft Brewers Conference v USA
kona mezinarodni pivni soutéz World Beer Cup. V letoSnim
roce se soutéze Ucastnilo 2.628 pivovart z 69 zemi. Celkem bylo
prihlaSeno 8.580 vzorkd v 101 kategoriich, které hodnotilo 306
degustatori z 34 zemi (83 z nich bylo z USA). Z Ceské republiky
zaslalo vzorky 6 pivovarl se 16 vzorky. Mezi porotci byli i sladci
a odbornici z Eeského pivovarského prumyslu jako legendy éeského
piva panové Vaclav Berka, lvan Chramosil, Ales Dvorak, Adam Broz
spolu se zastupci malych pivovar( Jan Suraf, Petr Janik a Jan Ko&ka

Zavérecny ceremonial CBC a WBC 2018 se konal v prostorach
Music City Centre v Nashvillu. PFed samotnym vyhlasenim a udilenim
bronzové, stribrné a zlaté medaile probéhla vecere ,,Closing Night
Beer-paired Dinner*, tedy parovani styli piv s ruznymi typy jidel.

Zavérelné velefe a vyhlaSovani vysledku se Géastnili i zastupci
Bohemia Hop, Svazu péstiteld chmele a Chmelarského institutu. Mezi
vitéze a ocenéné WBC 2018 se Zadny cesky zastupce bohuzel nedostal.

Dalsi ro¢nik Craft Brewers Conference a BrewExpo America®2019
se presune do Denveru ve staté Colorado a probéhne ve dnech
8. dubna — |I. dubna 2019.

Definice Femesiného pivovaru dle BA je, Ze se jednd o maly (s vystavem
max. 6 milion( barelti), nezavisly (podil subjekti, ktefi jsou clenové
jiného alkoholového priimyslu, nesmi piekrocit 25 %) a tradiéni pivovar
(alkohol obsazeny v pivu pochazi z fermentace tradicnich surovin).
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The program of the Craft Brewing Conference in the United States
always includes several sponsor presentations. This year’s conference
in Nashville hosted an event titled “Brewing Like Czechs Do".
As a Czech saying says: “Save the best for last“, and the Czech
event concluded the rich lecture and exhibition program. Being
sponsored by the Embassy of the Czech Republic in Washington,
this official CBC event took place at the Music City Center on May
3 prior to the closing ceremony of the 2018 World Beer Cup. It
was attended by representatives of numerous breweries. Beer for
the event was brewed by the breweries Live Oak and Utepils from
Czech hop varieties. In addition, thanks to the joint efforts of the
agricultural diplomat in Washington, Bohemia Hop a.s., the Czech
Hop Growers Union and the Hop Research Institute, many Czech
companies had the opportunity to demonstrate how Czechs brew
beer. Needless to say they used Czech hops as well.

Zdenek Rosa and Charlie Papazian (BA founder)
Zdenék Rosa a Charlie Papazian (zakladatel Brewers Association)

Zdenék Rosa, vice-chairman of the Hop Growers Union, and
Petr Jezek, agricultural diplomat, opened their presentations by
saying a few words on a significant anniversary in Czech history
and the extraordinary characteristics of Czech beer. In addition to
representatives of hop growers’ organizations, active participants
included brewmasters and experts from the Czech brewing industry,
such as the legends of Czech beer — Vaclav Berka, lvan Chramosil,
Ales Dvorak and Adam Broz — together with representatives of
small breweries Jan Suraf, Petr Janik and Jan Kocka.

The event was attended by many brewers from all corners of the
United States and other countries, as well as by the founder of the
Brewers Association Charlie Papazian, brewing journalist and author
of the publication titled ”For The Love of Hops: The Practical Guide
to Aroma, Bitterness and the Culture of Hops,” Stan Hieronymus and
the respected Japanese journalist and founder of the Association
of Brewing Journalists in Japan Hiroyuki Fujiwara.

Japanese journalist Hiroyuki Fujiwara
Japonsky novindF Hiroyuki Fujiwara

CZECH HOPS CESKY CHMEL 2018

Sponzorskych prezentaci na konferenci Femeslnych pivovara v USA
je cela rada. Na programu letosniho rocniku v Nashville byla
i akce nazvana ,,Brewing Like Czechs Do". Jedno ceské rceni
uvadi: ,,To nejlepsi na konec.” Pravé Ceska akce bohaty program
prednasek a vystavu uzavirala. Uskutecnila se za velké ucasti
pivovaru a s pivem uvafenym z éeskych odrud chmele americkymi
pivovary Live Oak a Utepils v itrobach Music City Centre 3. kvétna
pred zavérecnym ceremonialem World Beer Cup 2018. Akci
sponzorovalo Velvyslanectvi Ceské republiky ve Washingtonu, a ta
se stala oficialni uddlosti v ramci CBC. Prostrednictvim spoleéného
Gsili agrarniho diplomata ve Washingtonu, Bohemia Hop a.s., Svazu
péstiteld chmele CR a ChmelaFského institutu s.r.o. méla fada
Zeskych firem moznost ukazat, jak Cesi vaFi pivo. A to samozi'ejmé
z Ceského chmele.

Dr. Patzak and Stan Hieronymus (Beer Journalist)
Dr. Patzak a Stan Hieronymus (Pivovarsky novindr)

Zdenék Rosa, mistopredseda Svazu péstitell chmele, a Petr JeZek,
agrarni diplomat, prezentaci uvedli slovy o vyznamném vyroci
ceské historie a vyjimeénostech ceského piva. PFitomni byli vedle
zéstupct chmelafskych organizaci také slidci a odbornici z ¢eského
pivovarského primyslu a legendy ceského piva panové Vaclav Berka,
Ivan Chramosil, Ales Dvorak, Adam Broz spolu se zastupci malych
pivovar( Jan Surar, Petr Janik a Jan Kocka.

Vedle celé rady pivovarniki z rdznych koutl Spojenych statd, ale
i ze zahranidi, zavital na prezentaci i zakladatel Brewers Association
Charlie Papazian, dale vyznamny pivovarsky novinar, autor publikace
For The Love of Hops: The Practical Guide to Aroma, Bitterness
and the Culture of Hops, Stan Hieronymus, a respektovany japonsky
novinar a zakladatel asociace pivovarskych novinari v Japonsku
Hiroyuki Fujiwara.

The group of Czech Hop Team, famous Czech brewmasters, agrarian attaché
and brewmasters of Life Oak and Utepils

Skupina tvorend ceskym chmelaf'skym tymem, vyznamnymi Ceskymi sladky,
agrarnim diplomatem a sladky pivovard Life Oak a Utepils
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FESTIVAL MEMPHIS IN MAY
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Memphis is a city located in the southwestern corner of the state
of Tennessee. It is separated from the state of Arkansas by the
Mississippi River, one of the world’s longest rivers, and borders
the state of Mississippi to the south. The city is well-known as the
home of Elvis Presley and is legend in the music industry. It is home
to the famous Sun recording studio as well as a production plant of
a Czech company producing vinyl records, which has its registered
office in Lodénice. Cotton is cultivated around the city and the
city’s rich history connected with cotton is presented to visitors
in a museum located in the city center.

Memphis has many other visitor attractions to offer. One of the
events with the greatest cultural and economic significance taking
place in the city is the Memphis in May festival, including the Beale
Street Music Festival, which was created as a platform for volunteers
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Memphis, mésto na samém jihozapadnim konci statu Tennessee
oddélené od statu Arkansas brehem Mississippi, jednou z vibec
nejdelSich rek na svété, a od jihu stejnojmennym statem. Mésto
znamé domovem Elvise Presleyho, mésto zvuéné v hudebnim
prumyslu. Nachazi se zde legendarni nahravaci studio Sun, ale
i vyrobni zavod Eeské spolecnosti vyrabéjici vinylové desky se sidlem
v Lodeénici. V okoli je péstovana bavina. Mésto svoji bohatou historii
spojenou s bavlnou pripomind v centru muzeem.

V Memphisu je rada dalSich zajimavosti. Jednou z kulturné
hudebniho festivalu Beale Street Music Festival, ktery vznikl na
platformé dobrovolnik, nadsencl. Kazdy rok je pro festival vybirano
zahrani¢ni téma. V roce 2018 se programovy vybor rozhodl projevit
uznani Ceské republice a pfipomenout jeji vyrodi 100 let nezavislosti.
Vedle navitévy Fady umélci z Ceské republiky, promitani
Ceskych filmd, ukazek eské kuchyné, architektury a vyménného
studentského pobytu, byl vzdan hold ¢eskému pivu z éeskych surovin.
Pro Ucely oslavy ceského piva a v duchu vyznamné historické udalosti
roku 1918, uvaril nejmladsi Femeslny pivovar ve mésté Crosstown
Brewing Company lezak s nazvem Brake Czech. Takovy lezak
se neobejde bez ceského chmele a rovnou toho nejjemnéjsiho
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Trial hop garden near to Memphis
Pokusnd chmelnice nedaleko mésta Memphis

and enthusiasts. Every year, an international topic is selected for
the festival. In 2018, the programming committee decided to honor
the Czech Republic and commemorate its 100 anniversary of
the founding of the Czech state. In addition to numerous artists
visiting from the Czech Republic, screenings of Czech movies,
presentations of Czech cuisine and architecture as well as a student
exchange program, tribute was paid to Czech beer made from Czech
ingredients. The youngest craft brewery in the city — the Crosstown
Brewing Company —brewed a lager named Brake Czech to celebrate
Czech beer and the spirit of significant historical events of 1918. The
lager could not have been brewed without Czech hops, and more
specifically Saaz hops — the world’s finest hops of the best quality.
A few days prior to the official tapping of the beer, Memphis and five
local craft breweries, including the above-mentioned brewery, were
visited by representatives of the Czech Hop Growers Union and the

CREDT CARD
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Hop Research Institute. All breweries were given the opportunity to
evaluate samples of different Czech hop varieties. The visit had a very
rich program, organized by the chamber of commerce in Memphis.
Tennessee is not a hop-growing region. However, there is no reason
why it could not be included as part of the current trend to expand
hop acreage — even to states without a hop-growing tradition.
Therefore, a botanical center is now testing several American hop
varieties in a small hop field outside the city. We would like to
express our gratitude to our hosts, in particular the chamber’s guide
and starting brewer Kevin Kolheim and vice-president Jinliang Cai.

As this year happens to end with an eight, it is an anniversary-
marking year for Memphis. Fifty years ago, Memphis unfortunately
became infamous as the place of the assassination of the civil
rights activist and Baptist preacher Martin Luther King. Memphis is
associated with many public events. Therefore, it is very important
to present the high quality of Czech hops and beer in this city. Czech
hop growers and exporters have a dream as well...

a nejkvalitn&jiho na svét&, Zateckého poloraného &ervehaku.
Neékolik dni pred oficialnim narazenim piva navstivili Memphis a pét
lokalnich FemeslInych pivovaru, véetné jiz zminéného, zastupci Svazu
péstiteld chmele CR a ChmelaFského institutu. Viechny pivovary
mély moznost bonitovat vzorky ceskych odrid chmele. Program
navstévy, zorganizovany obchodni komorou v Memphis, byl bohaty.
Tennessee sice neni chmelarskou oblasti. To ale neni dlivod se o to,
ve stinu trendu rozsirovani plochy i ve chmelarsky netypickych
statech, nepokusit. Proto za méstem v botanickém stredisku zkousi
na malém poli¢ku nékolik americkych odrud chmele. S ohledem na
bohaty program je zcela jisté namisté podékovat hostitelim, a to
jmenovité pruvodci z komory a zaéinajicimu pivovarnikovi Kevinu
Kolheimovi a viceprezidentovi komory Jinliang Caiovi.

Mimochodem, kdyz je tento rok osmickovym rokem, Memphis je
bohuzel uz po dobu padesiti let méstem nechvalné znamé vrazdy
obcanského aktivisty, baptistického kazatele Martina Luthera
Kinga. Memphis poji mnoho vefejnych udélosti. Je velmi dulezité
poukazovat na kvalitu ¢eského chmele a piva pravé v tomto mésté.
Protoze i ¢esti chmelaFi a exportéfi maji svij sen...
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NOBLE HOPS GROW IN FAVOR
OF US CRAFT BREWERS
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MEZI AMERICKYMI REMESLNYMI
PIVOVARY ROSTE ZAJEM O CHMEL
S PRAVYM CHMELOVYM AROMA

STAN HIERONYMUS
journalist / Pivovarsky novinar
atio,




CZECH HOPS CESKY CHMEL 2018

American craft beer drinkers are not about to abandon IPAs or
other beers made with New World hops that add exotic aromas
and flavors, but those aren’t the only styles gaining favor in the
United States.

“I believe balanced craft lagers will continue to grow in popularity
with experienced craft-beer drinkers,” Adam Beauchamp, co-founder
at Creature Comforts Brewing Company, told Vinepair. “There is
an element of fatigue that sets in with consumers that are bombarded
with countless new options, many of which are less drinkable because
of high bitterness or ABV levels.”

Practically speaking, that might signal an opportunity for European
hop growers. “In my opinion, the serious interest in lager styles
within the craft brewing scene here in the US will mean that there will
be an increased interest in European hops,” said Matt Brynildson,
director of brewing at Firestone Walker Brewing Company
in California. “US growers have moved away from growing the noble
equivalents and are more focused on IPA hops.”

Americti konzumenti Femeslnych piv neopustili typy piva IPA nebo
dalsi piva uvarend za pouziti novych svétovych odruad pfinasejicich
exotické viné a chuté, ale zdaleka to nejsou jediné styly, o které
se zajimaji.
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“I'm not sure how many small craft breweries twenty years ago had

the capability to produce lagers at any scale,” Brynildson said, talking

about both lagering capacity and laboratory equipment.

“VEFim, Ze chut’'ové vyrovnané lezaky budou u zkuSenéjSich konzumentd
piv z Femeslnych pivovar stale popularnéjsi,” uvedl Adam Beauchamp,
spoluzakladatel pivovaru Creature Comforts Brewing Company, pro
medium Vinepair. “U spotrebitelii se projevuje urcity prvek unavy chuti.
Tento stav nastdvd, pokud jsou neustdle bombardovani nescetnymi
novymi chutémi v pivu. Mnohd takovd piva maji ale sniZenou pitelnost
kvdili vysoké horkosti nebo hladiné alkoholu (abv).

Prakticky vzato to muZe byt pFileZitosti pro evropské péstitele
chmele. “Podle mého ndzoru bude v ramci pivovarského odvétvi v USA
vyrazné stoupat zdjem o leZdky, a to bude znamenat zvySeny zdjem
o evropsky chmel,“ ekl Matt Brynildson, reditel pivovaru Firestone
Walker Brewing Company v Kalifornii. ,,Americti péstitelé se odklonili
od péstovani odriid podobnym evropskym s pravym chmelovym aroma
a jsou vice zaméreni na odriidy pouZivané pro typy piv IPA.“

,,Nejsem si jisty kolik malych Femesinych pivovarti pied dvaceti lety
viibec mélo povédomi o vyrobé piv leZackého typu a co vie to obndsi,”
uvedl Brynildson, a mél na mysli jak technologii lezeni/zrani piva,
tak laboratorni vybaveni.

V pruzkumu z poéatku roku napri¢ konzumenty piva, ktery provedla
Brewers Association, zaznéla otazka o jaké typy piv se v soucasnosti
nejvice zajimaji, a to v porovnani s obdobim pred nékolika lety. Ve
47 % pripadu se respondenti zajimali o to, aby bylo pivo tzv. “Crisp”,
coz znamena vybalancované/vyrovnané/Cisté pivo, ne prespfilis
sladové ¢i prechmelené.

Tyto vlastnosti zahrnuji styly piva nejen obecné oznacované jako
lezak. Na druhou stranu i pro né je mozné pouzivat tradiéni evropské
odrudy ¢asto oznacované jako odridy s pravym chmelovym aroma.
Lezaky, pilsners, golden ales a session beers dohromady predstavuji
pouze zlomek prodeje piva v USA ve srovnanis IPA, ale rast v roce
2017 dosahl 24 procent.

Pan Brynildson je ¢lenem skupiny pro kvalitu chmele, organizace
zaloZené v roce 2010 Femeslnymi pivovary, a to na popud ukonceni
polniho programu pod nadnarodni spolecnosti Anheuser-Busch InBev,
ktery byl v ¢innosti od roku 1987. Mezi napli nové zalozené skupiny
patri ustanoveni dokumentu o spravné péstitelské praxi a souvisejici
pravidelné navstévy na farmach a ve zpracovatelskych provozech.




Surveying craft beer consumers early in the year, the Brewers
Association asked them what types of beer they are more or less
interested in drinking versus a few years ago. The top selected
style for “more interested” was “Crisp” (that is balanced/clean
beers, not excessively malty/hoppy), with 47% of craft drinkers
selecting the type.

That includes styles of beer other than lager which also may
use traditional European varieties often referred to as “noble.”
Combined, lagers, pilsners, golden ales and session beers account
for only a fraction of beer sales compared to IPA, but they were
up 24 percent in 2017.

Brynildson is a member of the Hop Quality Group, an organization
founded in 2010 by craft brewers after Anheuser-Busch InBev
disbanded a field program it had begun in 1987. Among other thing,
the group established a best practices document for growers and
began regularly visiting farms and processing facilities.

Everybody agrees there is a place for them in traditional lagers.
Just ask Dusan Kwiatkowski, head brewer at Live Oak Brewing
Company in Texas. “I believe lager makers share the notion that Czech
hops are unsubstitutable in many cases,” he said.

LR QAR

AUSTIN, TEXAS
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Vsichni souhlasi s tim, Ze je zde prostor pro tradi¢ni lezaky. Staci
se zeptat tieba Dusana Kwiatkowskiho, hlavniho sladka pivovaru
Live Oak Brewing Company z Texasu, ktery uvedl: “Véfim tomu,
Ze pivovarnici, ktefi vari lezaky sdileji nazor, Ze cesky chmel je v mnoha
pfipadech nenahraditelny.”



CRAFT BEER CHINA 2018
EXHIBITION AND CONFERENCE
IN SHANGHAI

VYSTAVA A KONFERENCE CRAFT
BEER CHINA V SANGHAJI 2018

Bc. TOMAS ROUBIK
BOHEMIA HOP a.s




On May 16 — 18, 2018, the Craft Beer China 2018 conference was
held in Shanghai at the World Expo Exhibition & Convention Center.
This was already its 3™ year.

BOHEMIA HOP a.s. was the only representative of the Czech
Republic to participate in the event. It presented Czech hop varieties
to exhibition visitors in cooperation with its partner, Beijing Greatbeer
Technology Development Co. Czech hop varieties, in particular Saaz,
Sladek, Premiant and Kazbek are well-known in China.

Our exhibition stand was visited by representatives of craft
breweries as well as traditional partners from among large Chinese
breweries. During the conference, visitors had the opportunity to
attend expert lectures, including a lecture given by Tomas Roubik
of BOHEMIA HOP a.s., which was titled Czech Republic — the home
of Saaz, quality and certification systems.

The event saw a significant increase in the number of exhibitors and
exhibition area (10,000 m?), with figures almost doubled compared to
the previous year. This year, the exhibition days in Shanghai attracted
a total of 180 exhibitors from 12 countries (100 exhibitors from
14 countries in 2017) as well as 9,84| visitors from 50 countries,
predominantly China.
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Ve dnech 16. - 18. kvétna 2018 probehl jiz 3. roénik veletrhu Craft
Beer China 2018 v Shanghaji World Expo Exhibition & Convention
Center.

Spole&nost BOHEMIA HOP a.s. zde reprezentovala Ceskou
republiku jakoZto jediny cesky zastupce. Spolecné se svym
partnerem spolecnosti Beijing Greatbeer Tech. Developement
Co. navstévnikim veletrhu prezentovaly odrudy ¢eského chmele,
které jsou v Ciné velmi dobf'e znamé, zejména pak odriida Zatecky
polorany cervenak, Sladek, Premiant a Kazbek.

Nas stanek navstivili zastupci remeslnych pivovard, ale také tradicni
partnefi z Fad velkych &inskych pivovara. V ramci konference méli
navstévnici moznost shlédnout odborné prednasky, kde svou
prednasku na téma Ceskd republika — domov Zateckého poloraného
Cervenidku, systémy kvality a certifikace prezentoval zastupce
BOHEMIA HOP a.s. Tomas Roubik.

V porovnani s rokem minulym vzrostl poéet vystavovatell
a vystavni plocha (10 000 m?) téméF na dvojnasobek. Celkem se
b&hem vystavnich dni v Sanghaji pFedstavilo 180 vystavovateld ze
12 zemi svéta (2017 — 100 vystavovatell ze 14 zemi svéta) a veletrh
navitivilo 9 841 navstévniki z 50 rlznych zemi, pFevainé viak
z Ciny.




A BEER-TASTING EVENT FOR BREWERS
PRESENTED A NEW ENGLAND IPA
MADE FROM CZECH HOP VARIETIES

B

_ NEW ENGLAND IPA PLNA
CESKYCH ODRUD NA DEGUSTACI
PRO PIVOVARNIKY

Bc. TOMAS ROUBIK
BOHEMIA HOP a.s




BOHEMIA HOP a.s, in cooperation with the Hop Research Institute,
organized the 21* traditional seminar dedicated to the use of Czech
hop varieties in beer production.This year’s seminar, which took place
in the auditorium of the Hop Research Institute on April 18,2018,
introduced two newly registered Czech hop varieties for low-trellis
production (Country and Jazz) and its beer-tasting session presented
various options for using the Kazbek hop variety for beer brewing.

Beers hopped with Kazbek turned out to be very good and triggered
a debate on the different ways for using this hop variety. The seminar
was attended by more than 100 registered participants. Being one of
the largest expert and social events of its kind in our country, the
seminar annually presents participants with the welcome opportunity
to meet and share experience with other brewers and experts. Beer
for the event was brewed in the Hop Research Institute’s experimental
brewery by brewmaster Jan Hervert.

Introductory remarks were given by Mgr. Zdenék Rosa (Bohemia
Hop) and Dr. Josef Patzak (Hop Research Institute) on behalf of the
organizers. The full-day program consisted of four lectures, three
beer-tasting rounds and one experiment.

Lectures focused on the following topics:

Czech hop growing in 2018 and investment in hop harvesting
and processing technologies made in 2017 (Mgr. Zdenék Rosa, BA).

Up-to-date information on hop breeding, presentation of Country
and Jazz hop varieties (Ing.Vladimir Nesvadba).

Quality comes first — taking a look at the activities of Bohemia
Hop a.s. and CHMELARSTVI, cooperative Zatec, from the
perspective of certification, monitoring and analyses aimed at the
quality of hops, from hop fields to breweries (Bc.Tomds Roubik).

How hop growing influenced the architecture of Zatec
and the town’s journey on the list of UNESCO sites (Petr BaZant,
Viadimir Vales).

BEERTASTING

I** ROUND - PALE LAGER WITH AN ORIGINAL WORT
EXTRACT OF 11.5 %: SLADEK, COUNTRY (N5), JAZZ
(N33) — single hop beer (100 % hopping) — 3x hop boiling,
Ix whirlpool (30 % hopping)

Jazz
Country
Sladek

2" ROUND - KAZBEK PALE LAGERWITHAN ORIGINAL
WORT EXTRACT OF 11.5 %: CLASSICAL (C),
WHIRLPOOL (W), DRY HOPPING (D) - In this round,
participants had the opportunity to taste Kazbek used for a lager
in a classical way. The result was very pleasing and the beers
were well received.
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BOHEMIA HOP a.s (BH) spoleéné s Chmelarskym institutem s.r.o.
(CHI) poradaly jiz 21. ro¢nik tradi¢niho seminare zaméreného na
pouZiti Eeskych chmelovych odrid v pivovarnictvi. Leto$ni seminar
se konal 18. 4. 2018 v aule CHI, kde byly predstaveny 2 nové
zaregistrované Ceské odridy urdené pro péstovani na nizkych
konstrukcich (Country a Jazz) a také v ramci degustace predstaveny
mozZnosti vyuziti odridy Kazbek.

Vysledna piva pri pouziti Kazbeku dopadla vice nez dobre
a rozpoutala debatu o riznych moZnostech vyuziti této odrudy.
Na seminar zavitalo okolo 100 registrovanych Gcastnikd. Jedna
se tak o jednu z nejvétsich odbornych a spolecensky akci svého
druhu, které se konaji na nasem Gzemi. Mnoho uéastnikd ocenuje
kazdorocné moznost potkat se s ostatnimi sladky a odborniky
z praxe a prodiskutovat své zkuSenosti. Pro vSechny zucastnéné
byla pripravena piva z Pokusného pivovaru, ktera uvaril sladek Jan
Hervert (CHI).

Uvodniho slova se za poradatele ujali Mgr. Zdenék Rosa (BH) a Dr-
Josef Patzak (CHI).V pribéhu celodenniho programu tGcastniky cekaly
celkem 4 prednasky a 3 degustace a | ochutnavka.

Oblasti prednasek:

o Ceské chmelafstvi v roce 2018 a investice do technologii
pro sklizen a zpracovani v roce 2017 (Mgr. Zdenék Rosa, BA).

e Aktudlni informace o Slechténi chmele, predstaveni odrid
Country a Jazz (Ing.Viadimir Nesvadba).

e Kvalita na prvnim misté — pohled na ¢innost Bohemia Hop
a.s. a CHMELARSTVI, druzstvo Zatec z pohledu zajistovanych
certifikaci, monitoringd a analyz sledujicich kvalitu chmele
od chmelnice po pivovar (Bc.Tomds Roubik).

e Vliv chmela¥stvi na architekturu mésta Zatec a cesta mésta
mezi pamatky UNESCO (Petr BaZant, Vladimir Vales).

DEGUSTACE

I. KOLO - SVETLY LEZAK 11,5 % EPM: SLADEK,
COUNTRY (N5),JAZZ (N33) - Single Hop (100 % chmeleni)
— 3x chmelovar, Ix vifiva kad' (30 % chmeleni)

Beer sample / Hop varlety /

39.5
3 333
2 32.1

2. KOLO - SVETLY LEZAK KAZBEK 11,5 % EPM:
KLASICKE (K),ViRIVKA (V),STUDENE CHMELEN:I (S)
- V tomto kole méli Gcastnici moZnost ochutnat vyuziti odrudy
Kazbek v klasickém vyuziti pro lezak.Vysledek byl velmi uspokojivy
a piva byla dobre pitelna.

Beer sample / Hopping method / Score / Pocet bodu Ranking / Poradi
Vzorek piva Zpusob chmeleni

W /V 174 39.5
C/K 193 3 342
D/S 191 2 33.0
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3" ROUND - PALE ALE WITH AN ORIGINAL WORT
EXTRACT OF 13.5 % : A COMPARISON BETWEEN
KAZBEKAND CASCADE - single hop beer (100 % hopping)
— 2x hop boiling, Ix whirlpool (30 % hopping), no dry hopping.

SERIES 3 A) TRIANGLE TEST

Kazbek Total / Celkem:
Cascade Correct / Spravné:
Cascade Wrong / Chybné:

SERIES 3 B) A COMPARISON BETWEEN KAZBEK AND
CASCADE, dry hopping (2.5 g/l, 12 days)

Beer sample /Vzorek piva Hop variety / Odrida

Kazbek
Cascade

Cascade

4**ROUND - EXPERIMENT: NEW ENGLAND IPAWITH
AN ORIGINAL WORT EXTRACT OF 15.5 %, 44 IBU
Hop boiling: Agnus, Kazbek (T90 pellets)
Whirlpool: NS 5551, 5571,
Dry hopping: Kazbek, ground hop cones (6 g/l for lagering).
General characteristics: top-fermented beer of straw-yellow

colour, turbid, with a bitterness of about 40 IBU, dry-hopped,

with a thick and stable foam.

3. KOLO - PALEALE 13,5 % EPM: POROVNANI ODRUD
KAZBEK x CASCADE - Single Hop (100 % chmeleni) —
2x chmelovar, Ix viriva kad’ (30 % chmeleni), bez studeného
chmeleni.

SERIE 3 A) TROJUHELNIKOVY TEST

Beer sample / Hop variety / Triangle evaluation / Hodnoceni Preference test /
Vzorek plva Odrada trojahelniku Preferencni zkouska

Total / Celkem:
24 Kazbek: 20

61 Cascade: 4

SERIE 3 B) POROVNANI ODRUD KAZBEK x CASCADE, studené
chmeleni (2,5 g/l, 12 dni)

Preference test /| Preferencni zkouska

Total:
Kazbek: 43
Cascade: 42

4. KOLO - OCHUTNAVKA: NEW ENGLAND IPA, 15,5 %
EPM, IBU 44
Chmelovar: Agnus, Kazbek (granule T90)
Viriva kad: NS 5551, 5571,
Studené chmeleni: Kazbek, mleté hlavky (6 g/l, do lezeni).
Obecna charakteristika: Svrchné kvasené pivo slamoveé Zluté barvy,

zakalené, horkost kolem 40 IBU, chmelena za studena, s hustotou
a stabilni pénou.
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At the end of the specialist program, participants had the opportunity
to visit the Homo Lupulus Museum or the Hop Museum with
expert commentaries given by Miroslav Siegr and Vladimir Vales.
As in previous years, the evening program took place at the Hop
and Beer Temple. Beers offered to participants were brewed at the
Temple’s U Orloje (“At the Astronomical Clock”) brewery by the
new brewmaster Petr Wiesinger.The program was relaxed, filled with
fruitful discussions and enlivened by a trivia contest, during which
visitors were tested on how good they were at recognizing different
hop varieties. Five samples included only four hop varieties. The
task was to specify the individual hop varieties — Sladek, Premiant,
Saaz and Kazbek. The entire day was characterized by a friendly
atmosphere. We appreciate your positive feedback and proposals
for upcoming years.

Po ukonéeni odborné ¢asti programu méli castnici v pribéhu
odpolednich hodin moZnost navstivit muzeum Homolupuli nebo
Chmelarské muzeum, kde jim odborny vyklad zajistili panové Miroslav
Siegr a Vladimir Vales. Vecerni program se jako jiz tradicné konal
v prostorach Chramu chmele a piva, kde byla moznost ochutnat cely
sortiment piv pivovaru U Orloje (CHCHP), jez uvaril nové pusobici
sladek Petr Wiesinger. Kromé pohody a plodné diskuse byl program
zpestren soutézi. Letos si Ucastnici méli moznost vyzkouset své
znalosti pfi ,,poznavaéce” chmele. Celkem bylo 5 vzorkd, nicméné
jen 4 druhy chmele. Bylo nezbytné urcit jednotlivé odridy — Sladek,
Kazbek, Premiant, ZPC a opét Kazbek. Cely den probéhl ve velmi
pratelské atmosfére a vSem dékujeme za pozitivni ohlasy a podnéty
pro dalsi rocniky.




17 BEERS FROM ZATEC
AT THE HOP FESTIVAL

&S

17 ZATECKYCH PIV
NA CHMELFESTU

Ing. RADEK VINCIK
Zatecky pivovar, spol o.




On Saturday, May 12,2018, the gates of the Zatec Brewery opened
for the seventh time to welcome participants of the traditional
celebration of spring, love and beer.This event, which is already well-
known as the Hop Festival, always transforms Zatec into the capital
of beer for one day.A cheerful procession of masks, supporters of
hops, beer and Zatec, accompanied by allegorical chariots of various
hop-growing municipalities and the great mood of numerous active
participants and town visitors created an unforgettable atmosphere.
The historic town center and the Zatec Brewery complex were filled
with spring lightheartedness and ubiquitous merriment. More than
three hundred active participants of the procession moving through
the town spread a good mood and offered excellent beers from
Zatec to passers-by. So lots of fun was had by everyone.

After ceremonial blessings were pronounced upon beer and hops and
spring lager was tapped, the procession entered the Zatec Brewery,
where participants could taste 17 types of beer which had one
thing in common: all of them were brewed on the territory of the
town of Zatec from famous Zatec hops. In addition to beer-tasting,
visitors could enjoy an interesting program on stage, including a skill
competition for teams related to beer, the Lojza Lupulin Memorial
and live music. Participants also had the opportunity to take a special
tour of the brewery, during which professional actors from theaters
in Most and Pilsen enacted a story for them.

Last but not least, the beautiful, almost summer-like weather and
fun-loving visitors eager to taste new beers brewed by local brewers
turned this year’s Hop Festival at the Zatec Brewery into a huge
success. Thanks belong to people from the Hop Defense Zatec
and the Zatec Brewery as well as to all visitors whose good will
contributed to the positive outcome of this unique event.
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V sobotu, 12.kvétna 2018 se jiz po sedmé otevrely brany Zateckého
pivovaru, aby privitaly ucastniky tradicni oslavy jara, lasky a piva,
ktera, pod jiz zavedenou znackou Chmelfest, vytvori na jeden den ze
Zatce hlavni mésto piva.Vesely priivod masek, pfiznivci chmele, piva
a mésta Zatec spolu s alegorickymi vozy jednotlivych chmelaFskych
obci a skvélou naladou pFimych éastnikd i navstévniki mésta vytvoril
neopakovatelnou atmosféru jarni bezstarostnosti a vS§eobecného
veseli, které ovladlo na cely den historické centrum a areal Zateckého
pivovaru. Pres tfi stovky aktivnich Géastnik( privodu méstem
nabizelo kolemjdoucim spolecné s vybornou naladou i skvélé Zatecké
pivo, takze o zabavu opravdu nebyla nouze.

YRRy

Po slavnostnim poZehnani pivu a chmelu a naraZeni jarniho lezdku
se pruvod presunul do Zateckého pivovaru, kde bylo mozné
ochutnat 17 druhd piv, kterda méla spoleénou jednu podstatnou
véc: viechna byla totiZ uvaFena na (zemi mésta Zatce za pouiti
slavného zateckého chmele.Tato degustace byla doplnéna zajimavym
programem na podiu, véetné dovednostni pivni soutéze druzstev,
Memorialu Lojzy Lupulina a koncertli hudebnich skupin. Zajemci
se mohli zucastnit specialnich prohlidek pivovaru, ozvlastnénych
hranym pribéhem, ztvarnénym profesionalnimi herci mosteckého
a plzenského divadla.

Pripoéteme-li ke vS§emu nadherné, témér letni pocasi, chut
navstévnikd se bavit a ochutnavat novinky uvarené mistnimi sladky,
je ziejmé, Ze leto$ni Chmelfest v Zateckém pivovaru se niramné
povedl. Podékovani za to patfi nejen lidem ze zatecké Chmelobrany
a ze Zateckého pivovaru,ale i viem navitévnikam, ktefl svou dobrou
vali pFispéli ke zdaru této jedineéné akce.



CZECH MALT IS IN HIGH DEMAND
AROUND THE WORLD AND BEER
EXPORTS ARE GROWING

g

CESKY SLAD JE VE SVETE ZADANY,
ROSTE | EXPORT PIVA

In g MARTINA l-'ERENCOVA
ciation / Cesky svaz pivovarii a sladove
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The Czech Republic is the fifth largest malt exporter in the
European Union. Beer exports have continued to grow since 201 |.
However, beer consumption in the Czech Republic decreased by
5 liters per capita in comparison with the previous year. After
decades of dominating lower gravity beers, the sale of | |-degree
and |2-degree beers prevailed. This is a brief summary of the key
results of the domestic brewing and malting industry in 2017,
recently published by the Czech Beer and Malt Association.

Spring barley, used for the production of brewer’s malt, is the fourth
most widely grown crop around the world. The brewing sector
in the Czech Republic utilizes about 30 % of the country’s spring
barley production, selecting the highest quality of the crop. In 2017,
domestic malt production amounted to 546.5 thousand tons of malt.
More than 40 % of the production was exported to 55 countries
in the world. Regular buyers of Czech malt are primarily neighboring
countries, in particular Poland and Germany. However, exports to
the neighboring Poland dropped slightly compared to previous years.
Last year’s highest increase in malt exports was to Austria and Japan.

Chart: Czech Republic’s malt export and import in the years 2002 — 2017
(in thousands of tons) B
Graf: Vyvoz a dovoz sladu z CR v letech 2002 — 2017 (v tisicich tun)
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Czech maltsters are troubled by loss of arable land

In addition to suffering corrosion, arable land in the Czech Republic
has gradually given way to construction. According to statistics
published in the Land Fund Yearbook, the year-to-year reduction
of arable land reached 7,444 hectares, which amounts to about
20 hectares per day (for comparison: 20 hectares are five times
the size of Wenceslas Square in Prague). Since 1991, a total of
253 thousand hectares have been eliminated — by construction
or due to other reasons.This is more than the current crop area
of spring barley.

Whereas domestic beer consumption is falling, foreign
demand is going up

Beer exports are growing, followed by an increasing number of
Czech-type pubs in other countries. It is positive that not only large
breweries but also small and medium-sized breweries are successful
abroad. In 2017, beer exports totaled 4.6 million hectoliters, which
corresponds to a year-on-year increase of 4.5 percent. Just for the
record, beer imports to the Czech Republic went up by 2.3 percent
but this remains the lowest in Europe.

Unlike growing exports, domestic beer consumption unfortunately
shows an opposite trend — a decrease by more than two percent.
Annual beer consumption per capita fell by 5 liters to 138 liters.
This is a record-low level according to statistics kept since the
Czech Beer and Malt Association was established.
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Ceska republika je patym nejvétiim exportérem sladu
v Evropské unii.Vyvoz piva kontinualné roste jiz od roku 2011,
jeho konzumace v Cesku viak oproti lofiskému roku poklesla
o 5 litrd na hlavu. Po nékolika desitkach let u nas prevladl prodej
jedenactek a dvanactek nad vyéepnimi pivy.Tak by se daly shrnout
klicové vysledky tuzemského pivovarnictvi a sladarstvi za rok
2017 zvefejnéné nedavno Ceskym svazem pivovari a sladoven
(CSPS).

Jarni je€men, z néhoz se vyrabi pivovarsky slad, je ¢tvrtou
nejrozsifenéjsi zemédélskou plodinou na svété.V Cesku se pro
pivovarnictvi vyuziva asi 30 % jarnich je€menu, které tvofi tu
nejkvalitnéjsi ¢ast produkce.V roce 2017 bylo v tuzemsku vyrobeno
546,5 tisice tun sladu, vice nez 40 % produkce bylo exportovano
celkem do pétapadesati zemi svéta. Stalicemi mezi odbérateli jsou
hlavné okolni staty, predevsim Polsko a Némecko, a to i pfesto, ze
do sousedniho Polska vyvoz oproti predchozim letim nepatrné
poklesl. Nejvétsi narust v lofiském roce zaznamenal export sladu
do Rakouska a Japonska.

Chart: Malt export to major territories in the years 2015 to 2017
(in thousands of tons)
Graf: Export sladu do nejvyznamnéjSich teritorii v letech 2015 az 2017 (v tisicich tun)
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Ceské slada¥e trapi ubytek orné pady

Orna pada v Cesku vedle eroze pomalu ale jisté ustupuje vystavbé.
Podle statistik ziskanych z Roéenky pudniho fondu je mezirocni
pokles orné pudy vycislen na 7 444 ha, coz znamend (bytek asi
20 ha denné (pro predstavu: 20 ha je plocha pétinasobné vétsi nez
Vaclavské namésti v Praze). Od roku 1991 doslo k zastavéni nebo
jinému druhu vyjmuti orné pudy o rozloze 253 tisic hektar(, a to je
vice, nez Cini soucasna osevni plocha jarniho jeCmene.

Spotieba piva v tuzemsku klesa, v zahranici je o néj ale
stale vétsi zajem

Export piva roste a spolu s nim vznika v zahranici stale vice hospod
ceského typu. Sympaticky je fakt, ze Uspéch v zahraniéi zaznamenavaji
nejen velké pivovary, dafi se tam i stfednim a malym pivovardm.
Celkem bylo v roce 2017 vyvezeno 4,6 milionl hektolitrd, a to je
v meziro€nim srovnani narust o 4,5 procenta. Jen pro zajimavost:
import piva do Ceské republiky loni vzrostl o 2,3 procenta, i pFesto
zUstava na nejnizsi urovni v Evropé.

S rGstem exportu nepfijemné kontrastuji vysledky tuzemské spotreby
piva, u niz doslo k vice nez dvouprocentnimu propadu. Ro¢ni spotieba
piva na hlavu klesla meziro€né o 5 litra a ve statistikich vedenych za
dobu existence CSPS dosahla historického minima 138 litrd.

»Tento pokles je disledkem nékolika faktord.Vedle zmény Zivotniho
stylu Cech0 ¢elili podnikatelé v pohostinstvi v uplynulém obdobi
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“This decline is due to several factors. In the previous period,
entrepreneurs in gastronomy were facing a growing bureaucratic
burden and an increase in regulatory measures, in addition to
a changing life style of Czechs*, says Martina Ferencova, executive
director of the Czech Beer and Malt Association, and adds:“Despite
these developments, the Czech Republic remains a beer superpower
and the brewing industry continues to have a significant position
in the Czech economy*.
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Czech Republic’s beer consumption per capita (in liters)
Spotreba piva na obyvatele CR (v litrech)

Less glass bottles, more light packaging for beer

Year-on-year changes concerned packaging preferences as well.
The highest increase was recorded in the popularity of cans — by
37 percent compared to 2016.The growth of PET bottles followed,
amounting to |2 percent. Breweries are adjusting to this trend by
largely investing into modern filling lines for PET bottles and cans.

The decline in traditional beer bottles and the increasing popularity
of lighter packaging is due to the previously mentioned changing
life style of Czechs. They are more active and travel more. As
a result, they prefer lighter, non-returnable packaging. Czechs
fortunately rank second in the European Union when it comes to
waste separation, and therefore this behavioral change does not
have any negative impact.
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také zvySeni byrokratické zatéZze a kumulaci ruznych regulatornich
opatieni,“ Fika Martina Ferencova, vykonna Feditelka Ceského svazu
pivovart a sladoven, a dodava: ,Navzdory témto faktim je Cesko
i nadale pivni velmoci a pivovarsky obor si udrzuje vyznamnou pozici

v Ceské ekonomice.”

Méné sklenénych lahvi, vice lehkych pivnich obalt

Zmény mezirocné nastaly i v preferovanych obalech. Nejmarkantnéji
narostla obliba plechovek, prodalo se jich o 37 procent vice nez
v roce 2016.V zavésu jsou PET lahve s narustem o |2 procent.
Pivovary se trendu prizpusobuji, v poslednich letech masivné
investovaly do modernich linek urcéenych pravé ke staceni do PET
lahvi a plechovek.

Pokles tradiénich pivnich lahvi a vzrustajici obliba leh&ich oball souvisi
s uz zmiflovanymi zmé&nami Zivotniho stylu Cechd. Jsou aktivnéjsi,
vice cestuji a vyhovuiji jim lehké a nezalohované obaly. Nastésti jsou
Cesi v ramci EU na druhém misté v tfidéni odpadi, a tak tato zména
v chovani s sebou nenese zZadné negativni dopady.

Konzumenti i prodejci jsou zodpovédné;jsi

Pivovary vedle rozvoje svych podnikatelskych aktivit dlouhodobé
dbaji také na podporu zodpovédné konzumace piva. Nékteré projekty
rozvijeji samostatné, jiné zastre3uje Cesky svaz pivovart a sladoven.

K t&m spolecnym patfi spoluprace s obchodnimi fetézci v Cesku
na projektu ,,Clovéce, nezlob se“. Ten se zaméruje na prevenci
prodeje a snizovani dostupnosti alkoholu mladistvym. Pravé prodejci
v maloobchodé se totiz stale castéji setkavaji s pokusy nezletilych
o nakup alkoholickych napoji.Pomoci na tyto situace vhodné reagovat
jim ma volné dostupné video skoleni s manualem, ktery obsahuje
legislativni ¢ast a znazornuje také nékolik modelovych situaci.

Snizit pocet dopravnich nehod zpiisobenych jizdou pod vlivem
alkoholu si klade za cil kampan ,,Ridim, piju nealko pivo*. Dosud
prinesla spoluprace CSPS, Policie CR a oddéleni BESIP Ministerstva
dopravy bezmala 35 000 Fidicu, které preventivni hlidky odménily za
jejich zodpovédny pristup nealkoholickym pivem a alkohol testerem.
Nejen v souvislosti s timto odpovédnostnim projektem CSPS je proto
pozitivni, Ze vystav i spotreba nealkoholického piva rostou — loni se
v Cesku vypilo nejvice tohoto piva v historii.Velmi oblibené jsou i tzv.
pivni mixy, a to alkoholické i nealkoholické, jejichz vystav se mezirocné
zvysil o 30 procent.
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Chart: Czech Republic’s year-on-year indexes of beer production by packaging
Graf: Meziroéni indexy spotieby piva v CR dle obalii
| CLECH BEER
index 17/16 Share of total consumption / » L I OAND MELT
Podil z celkové spotreby L e———
I ASSOCIATION

Bottled beer / Lahvové pivo 96 % \ 40 %

Keg beer / Sudové pivo 93 % \ 35% BEEE ETATIETIEE QF

PET bottles / PET lahve 103 % / 12% THE CZEEH HEWBLIC
2017

Cans / Plechovky 137 % / 9%

Beer in tanks / Pivo v cisternach 108 % / 4%

Consumers and vendors have become more responsible

In addition to developing their business activities, breweries have
also promoted responsible beer consumption for a long time. Some
projects are being implemented by individual breweries; others
are taking place under the patronage of the Czech Beer and Malt m
Association. Joint projects include cooperation with retail chains ]

in the Czech Republic, namely a campaign titled “Man Don’t Get !u 31! in Lo K 1,3,5 | per copia
Angry“.Itis aimed at preventing the sale and reducing the availability
of alcohol to minors. Retailers increasingly face attempts of minors
to buy alcoholic beverages. A training video with a manual, which
contains a legislative part and various model situations, was designed
to help them to appropriately respond to such situations.

Another campaign, which is titled“| Drive and Drink Non-Alcoholic
Beer”, was launched to reduce the number of traffic accidents
under the influence of alcohol. Up to now, this campaign being
implemented in cooperation between the Czech Beer and Malt
Association, the Police of the Czech Republic and the Ministry of
Transportation’s Road Safety Department, has included 35 thousand
drivers. During preventative checks, they were rewarded for their
responsible approach with a non-alcoholic beer and an alcohol
tester.Therefore, it is positive (and not only in connection with this
responsibility project of the Czech Beer and Malt Association) that
both production and consumption of non-alcoholic beer are growing.
Last year, consumption of non-alcoholic beer in the Czech Republic
was the highest in history.Alcoholic and non-alcoholic “beer mixes*
are very popular as well. Their production went up by 30 percent
compared to the previous year.

M .

c

.-1| HEES- - 1]

62%
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SPECIFIC KIESELGUHR
HAS INCREASED HOP YIELD
FOR SEVERAL YEARS
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SPECIALNI DRUH KREMELINY
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Abstract

Yields of hop are strongly affected by rainfall. Cultivation methods
that could alleviate the shortage of rainfall are much awaited for
realization of stable and sustainable hop production. Porous materials,
such as kieselguhrs and perlite, were applied for hop cultivation and
yield and qualities those contribute beer quality were analyzed. Over
20 % of increase in yield was confirmed by the application of burnt
coarse kieselguhr.In addition, this increase was sustained for at least
3 years from the time since burnt coarse kieselguhr application in the
first year. Water content around hop root was always maintained
at a high level by burnt coarse kieselguhr application. Therefore, it
appeared that burnt coarse kieselguhr absorbs water in its porous
space during rainfall and releases water to the plants thereafter,
including during drought conditions. However, the qualities of the
hops were not changed by burnt coarse kieselguhr application. Burnt
coarse kieselguhr application around the plant root is expected to
alleviate the effect of climate change and contribute to stable and
sustainable production of hop.

Introduction

Saaz variety cultivated in Czech Republic is famous for its pleasant
hoppy aroma and mild bitterness, and it is referred to as “Fine
aroma hop” in breweries all over the world. In recent | | years, its
yields were lower than the standard yield in 4 years (2006, 2007,
2012 and 2015), and requisitions for it from breweries could not
be satisfied in these 4 years. Growers and their cultivation methods
in districts cultivating Saaz hop do not differ among years; therefore,
the climate conditions may affect yield instability. Long-term climate
analysis of the Saaz region shows that rainfall will decrease gradually
in the future (Mozny et al., 2009; Hanel et al., 2018) and hop yield
is related with rainfall during the cultivation period (Mozny et
al,, 2009). Irrigation systems are installed only in 30 % of the hop
gardens because of the lack of water source in Saaz hop-growing
districts. Evidently, lower yields may occur more often in the future.
Importantly, effective methods for mitigating the effects of rainfall
shortage must be developed in the Saaz hop-growing regions.

In other crops, such as corn and strawberry, it is recently known
that adding kieselguhr to the soil increases yield and improves
quality (Escobar, Espejo & Rodrrguez, 2014). The mechanism by
which kieselguhr increases yield and improves quality may be that
kieselguhr holds water and nutrients in its porous space and releases
them constantly.This mechanism may be efficient for the stabilization
of hop yield during rainfall shortage. In the present study, we put
some porous materials around hop root for the sake of realizing
stable yield in rainfall shortage. Kieselguhr is classified into burnt
or unburnt types, and its particle size is variable.Water absorption
ability of kieselguhr may be affected by these factors (Nascimento
et al., 2018).The type of kieselguhr suitable for providing water to
crops has not been determined.We have studied whether burnt or
unburnt and fine or coarse kieselguhr, are suitable for the stabilization
of hop yield for 3 years since 2015.

Materials and Methods

Porous Materials

Three types of kieselguhr and one type of perlite (Table |) were used
in the present study. All the materials were obtained from Showa
Chemical Industry Co. Ltd. (Tokyo, Japan)
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Abstrakt

Vynos chmele je silné ovlivnén srazkami. Pro stabilni a udrzitelnou
produkci chmele se neustale hledaji zpUsoby jak zmirnit nedostatek
destovych srazek.V ramci pokust byly pfi kultivaci pouzity porézni
materialy jako kfemelina a perlit. Naslednymi analyzami byl stanoven
vynos a kvalita chmele, ktera rozhoduje o kvalité piva. Po aplikaci
palené hrubé kremeliny do pldy byl potvrzen vice nez 20% narust
vynosu. Tento narlst byl navic stabilni po dobu 3 let od doby,
kdy byla kfemelina poprvé aplikovéna.V priabéhu vegetace byl
u varianty s aplikovanou kifemelinou zaznamenan vyssi obsah vody
v oblasti kolem babky a svrchniho patra korenli. Kfemelina v obdobi
dostatku srazek absorbuje vodu do svych péru a nasledné ji béhem
sucha uvoliiuje rostlinam. Aplikaci kfemeliny nedoslo ke zménam
kvalitativnich parametr(.V pripadé pouziti kremeliny v okoli babky
se oCekava zmirnéni vlivu zmény klimatu a prispéni ke stabilni
a udrzitelné produkci chmele.

Uvod

Odrda Zatecky polorany &ervefiak je velmi znimou odriidou chmele
pro své prijemné chmelové aroma a jemnou horkost, a soucasné je
oznadovana jako jemné aromaticky chmel v pivovarech po celém
svété. Za poslednich | | let byl ¢tyrikrat ovlivnén vynos suchem (2006,
2007,2012 a 2015), a tim ve zminénych letech nedoslo k pokryti
poptavky pivovard. Metody péstovani Zateckého poloraného
Cervenaku se v pribéhu let nezménily, Ize tedy predpokladat, Ze za
snizenim vynosu stoji ménici se klimatické podminky. Dlouhodobé
analyzy klimatu v Zateckém regionu predpokladaji stale nizsi Ghrn
srazek (Mozny et al., 2009; Hanel et al,, 2018). Vynos chmele je
vsak zavisly na mnozstvi srazek v obdobi vegetace (Mozny et
al.,, 2009). Zavlahové systémy jsou v Zatecké chmelafské oblasti
vybudovany pouze na 30 % plochy, vétsi vyuziti limituje nedostatek
zdroju zavlahové vody. Je evidentni, Ze k niZ§im vynosim muze
v budoucnu dochazet ¢astéji. Z tohoto dlvodu je dulezZité prijit
s novymi efektivnimi metodami pro zmirnéni negativnich dopadi
nedostatku srazek.

Aplikace kiemeliny do pldy za Gcelem zvySeni vynosu a kvality je
znama i u jinych komodit jako jsou kukurice nebo jahody (Escobar,
Espejo & Rodriguez, 2014). Mechanismus, vlivem kterého dochazi
k navySeni vynosu a kvality, je zaloZen na zadrzovani vody a Zivin
v pérech a jejich nasledné konstantni uvolfiovéni do pudy. Tento
mechanismus muzZe byt efektivni pro stabilizaci vynosu chmele béhem
nedostatku srazek.V nasi studii jsme aplikovali vybrané porézni
materidly do bezprostiedniho okoli svrchni vrstvy korenového
systému chmele, abychom docilili stabilniho vynosu v dobé
nedostatku vody. Kfemelina se rozdéluje na palené a nepalené typy,
hrubost materialu je variabilni. Tyto parametry mohou mit vliv na
schopnost absorpce vody (Nascimento et al., 2018). Vhodny typ
krremeliny pro rostliny nebyl doposud stanoven. Z tohoto divodu
jsme se zaméFili na to, ktery z typu kfemelin, s ohledem na zpusob
vyroby a hrubost, je vhodny pro stabilizaci vynosu. Hodnoceni
probihalo v letech 2015 —2017.

Material a metody

Porézni materialy

Ve studii byly pouzity tri typy kiremelin a jeden typ perlitu (tabulka
¢.1).Vsechny typy materiall byly dodany spole¢nosti Showa Chemical
Industry Co. Ltd. (Tokyo, Japonsko).

Table 1. Porous materials used in hop gardens since 2015.All the materials were produced by Showa Chemical Industry Co. Ltd.
Tabulka €. |: Pouzité porézni materidly na chmelnicich od roku 2015.VSechny typy materidl byly vyrobeny spolecnosti Showa Chemical Industry Co. Ltd.

(Kieselguhr — kfemelina, Particle diameter — velikost castecek).

Category

Pn?;?;r? a Product name ?n kieselguhr Type Ar\]l;l:i::vlated F()irrtrll;: le diameter
insdustry

Kieselguhr 1 #300 powdery calcined kieselguhr ~ Burnt fine KBF 13 (Ave)

Kieselguhr2  RC417 granular calcined kieselguhr ~ Burnt coarse KBC 400-1700

Kieselguhr 3 KF-N granular natural kieselguhr Dried coarse KDC 500-2000

Perlite M-1 - - P 850 (Ave)
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Hop Garden
The hop garden used for the tests is located in Steknik village.

Porous Material Application
Porous material application was done in the end of April,immediately
after pruning process in spring. The list of the tests performed has
been provided in Table 2.

Water Absorption Capacity

Water absorption capacity (WAC) is defined as the volume of water
that could be absorbed per liter of porous material. Fifty milliliters of
each porous material was placed in each plastic bag (Seisannipponsya
Co. Ltd., Tokyo, Japan). Subsequently, I-5 mL of water was added
until the porous material was saturated with water.VWater saturation
was judged from the confirmation of non-absorbed water on the
plastic bag surface. WAC was calculated from these data.

Results and Discussion

Yield of the Saaz cultivar in Saaz region from 2009 to 2017 varied
from -27 % to +27 owing to its standard yield (Chart I). Analysis
of hop yield and climate conditions (daily average temperature and
rainfall) was done.Although the positive correlation between yield
and rainfall during cultivation period from April to August has been
confirmed in long-term period of over 50 years (Mozny et al.,2009),
it was not confirmed in the short-term period of 9 years in the
present study (data not shown). However, the positive correlation
between yield and rainfall in July was confirmed in this short period
(Chart 2). July generally corresponds to the hop blooming period
of the Saaz cultivar in Saaz district. If the rainfall in July decreases,
the number of flower settings may decrease. Evidently, low rainfall
in July may result in low yield. If sufficient water could be preserved
in the soil until the blooming stage, stable yield could be realized
regardless of rainfall shortage. In the present study, the application
of porous materials around hop roots was studied. Porous materials
may absorb water from rainfall in its porous space and emit water
during drought.This hypothetical mechanism may contribute stable
hop yield.

Three types of porous material, burnt fine kieselguhr (KFC), burnt
coarse kieselguhr (KBC) and perlite (P), mentioned inTable |, were
applied to hop roots according to Table 2. Twenty-four plants were
used for each test and the amount of porous material applied per
plant was 20 L. Fine and coarse kieselguhr were tested, because
kieselguhr particle size might affect water absorption and soil
aggregate structure formation. The yield from plants treated with
KBC increased 29%—44 % as compared with that of the control,and
its effect continued for at least three consecutive years (Chart 3).
The yield from KBF application increased only in second year.The
yield did not increase owing to P application in all 3 years.

Chart |. Behavior of average yield of Saaz cultivar in the Saaz region. Data was
provided from Bohemia hop Co. Ltd. (Zatec, Czech Republic). Dotted line shows the
standard yield of Saaz variety (1.2 t/ha).

Graf & 1:Vyvoj primérmého vynosu Zateckého poloraného Cerveridku v Zatecké
chmelafské oblasti. Data byla poskytnuta spolecnosti Bohemia Hop. PreruSovand
linka stanovuje primérny vynos u ZPC (1,2 t/ha).
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Chmelnice
Jednotlivé materialy byly aplikovany na pokusné chmelnici u obce
Steknik.

Aplikace poréznich materialii

Materidly byly aplikovany do pldy na konci dubna, a to bezprostredné
po jarnim rezu chmele.Seznam variant véetné aplikovaného mnozstvi
k jedné rostliné je uveden v tabulce €. 2.

Table 2. List of tests performed from 2015 to 2017
Tabulka ¢ 2: Soupis variant provedenych v letech 2015-2017

Kieselguhr application

Test No. Porous material Amount (L/plan) Yo
1 - (Control) 0 2015
2 KBF 20 2015
3 KBC 20 2015
4 P 20 2015
5 - (Contral) 0 2017
6 KDC 20 2017
7 KBC 14 2017
8 KBC 8 2017
9 KBC 2 2017

Vodni absorpcni kapacita

Absorpéni kapacita (WAC) je definovana jako mnozstvi vody, které
muzZe byt absorbovano v litru porézniho materialu. Do plastovych
sacku bylo vsypano 50 ml jednotlivych materiald. Nasledné bylo
pridavano | — 5 ml vody, dokud nebyl porézni material plné
nasycen. Schopnost nasyceni byla vyhodnocena podle mnozstvi
neabsorbované vody na vnitinim povrchu sa¢ku.Absorpéni kapacita
byla vypoditana ze ziskanych dat.

Vysledky a diskuse

Vynos Zateckého poloraného &ervefiaku v Zatecké chmelaiské
oblasti se v letech 2009 — 2017 pohyboval od -27 % do +27 % nad
standardnim vynosem (graf ¢. I).V této souvislosti byly provedeny
analyzy vynosu a klimatickych podminek (denni primérna teplota
a srazky). Prestoze byla z dlouhodobého pohledu (obdobi vice
jak 50 let) potvrzena pozitivni korelace mezi vynosem a srazkami
béhem vegetace (v obdobi od dubna do srpna) (Mozny et al.,2009),
z kratkodobého pohledu 9 let korelace potvrzena nebyla (idaje
nejsou uvedeny).Avsak sledovanim mnozstvi srazek pouze v Cervenci
byla pozitivni korelace mezi vynosem a srazkami prokazana (graf ¢.2).
V pfipadé Zateckého poloraného &erveidku v Zatecké oblasti je
cervenec obecné obdobim faze kveteni. Nedostatek srazek v tomto

Chart 2. Relationship between hop yield and rainfall in July from 2009 to 2017.Yield
data was obtained from the Bohemia hop Co. Ltd. (Zatec, Czech Republic). Rainfall
data in Zatec city was provided by Hop Research Institute Co. Ltd. (Zatec, Czech
Republic).

Graf ¢ 2:Vztah mezi vynosem chmele a sraZkami v mésici Cervenci v letech 2009
— 2017. Data byla poskytnuta spolecnosti Bohemia Hop. Data o tihrnu srazek

v Zatci byla poskytnuta Chmelafskym institutem, s.r.o.

. R?=0.3955
P =0.
- = 0 0696
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Chart 3.Average raw hop yield per plant.The calculation was based on data from 24 plants.Asterisks indicate significant differences as compared with the yield in the control
during the same year; *:P < 0.05 and **:P < 0.01. Porous material application was done only in 2015.

Graf 3. Primérny vynos zeleného chmele na rostlinu.Vypocet byl zaloZen na datech ze 24 rostlin. Hvézdicky oznacuji vyrazné rozdily ve srovndni s vynosem u kontrol

v priibéhu stejného roku; *: P <0,05 a **: P <0,01.Aplikace porézniho materidlu byla provedena jen v roce 2015.

T 144 %
*

106 %
100 %

74 %

The difference in soil temperature between the control and the
treatments was not significant (data not shown). Soil water content
around the root of hop, after KBC was applied to the plants, was
always higher than that of the control in 2017 (Chart 4). This
tendency was also confirmed in 2015 and 2016 (data not shown).
However, no significant increase in soil water content in the KBF
and P treatments were found as compared with that of the control
(data not shown). The soil water content suggested that water
retained by KBC near the roots of hop plants might increase the
yield. Yields in 2015 were, in general, lower than those in 2016
and 2017.The amount of rainfall in 2015 was the lowest (data not
shown) in these 3 years, and this might have caused the low yield
in 2015.Yield increase ratio owing to KBC application in 2015 was
44 %, which was higher than in 2016 (30 %) and 2017 (29 %).The
increase in yield owing to KBC application might be larger when
rainfall is less. This implies that KBC might contribute to hop yield
stabilization.

The amount of essential oil was measured, and humulones and
linalool content was analyzed as indicators of beer quality. No

Chart 4. Soil water content from July to August 2017 from test No. | (Control,
black dots) and No. 3 (KBC, blue dots). Measurement sensors were set for two
randomly selected plants in each test.The measurements were done once per
hour.

Graf 4. Obsah pudni vody od ervence do srpna 2017 v pripadé testu ¢ |
(kontrola, cerné tecky) a ¢ 3 (KBC, modré tecky). Mérici senzory byly nastaveny
pro dvé ndhodné vybrané rostliny v kazdé varianté. Méreni byla provedena
jednou za hodinu.

(Rl & ]

x  Fhi0,
121 % 107 % 129 %
T 100 % 8% 3
: 96 %
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obdobi mulze zpUsobit nizsi Groven nasazeni kvétu. Je zde tedy
evidentni vliv na vynos. Pokud by byl zadrzen dostatek vody v pidé
az do faze kvétu, Ize navzdory nedostatku cervencovych srazek
ocekavat stabilni vynos.V nasi studii byly sledovany vlivy aplikace
porézniho materidlu v okoli svrchnich kofenl a babky chmele. Tyto
materialy absorbuji srazkovou vodu do svych poérl a béhem sucha
ji uvolnuji. Tento mechanismus mlzZe pomoci stabilizovat vynosy.

Ke chmelovym rostlinam byly aplikovany tFi typy porézniho materialu
uvedené v tabulce ¢. | v mnozstvich uvedenych v tabulce €. 2. Jedna
se o palenou jemnou kfemelinu (KBF), palenou hrubou kremelinu
(KBC) a perlit (P). Pro aplikaci kazdého typu materidlu bylo vybrano
24 rostlin chmele. Davkovani bylo stanoveno v mnozstvi 20 |
materialu na rostlinu. Velikost castic kfemeliny by mohla ovlivnit
strukturu pudy i absorpci vody, proto byla testovana jemnd i hruba
kfemelina. Vynos rostlin oSetfenych KBC vzrostl ve srovnani
s kontrolou o 29 — 44 %. NarGstu vynosu bylo poté dosazeno
nasledujici tri po sobé jdouci roky (graf . 3).Vynosy pfri aplikaci KBF
se zvysily pouze ve druhém roce.V pripadé pouziti perlitu nedoslo
ani v jednom roce ke zvySeni vynosu.

Rozdil v teploté pidy mezi kontrolou a testovanymi variantami nebyl
vyznamny (udaje nejsou uvedeny). Po aplikaci KBC byl v pribéhu
roku 2017 vzdy vy$si obsah pudni vody v okoli babky chmele nez
u kontroly (graf ¢.4).Podobné vysledky byly potvrzeny také v letech
2015 a 2016 (udaje nejsou uvedeny). Avsak v pripadé aplikace

Chart 5.Water absorption capacity of each porous material. Significant differences
(P < 0.01) were confirmed in both the combinations.

Graf ¢ 5:Absorpcni vodni kapacita u jednotlivych poréznich materiali. Vyrazné
rozdily (p < 0.01) byly potvrzeny u obou variant.

WAC / Vodni absorbéni kapacita
(ml water / L porous material) /
(ml vody/I porézniho materiélu)

-y,
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Figure |. Kieselguhr before and after water saturation.
Obrazek ¢. |: Kfemelina typu KBF a KBC pred a po nasyceni vodou.

Original Water saturation

KBF

KBC

significant differences were confirmed between hops harvested
in the same year (data not shown).

Another coarse kieselguhr, dried coarse kieselguhr (KDC) was tried
in 2017 (Table | and 2), because the effect of coarse kieselguhr (KBC)
was confirmed in 2015 and 2016. However, no difference in yield or
quality was found compared with those of control (data not shown).

WAC was measured for four porous materials (Chart 5).WAC of
KBC was the highest among these materials (580 mL L-1 KBC).
This high WAC may increase the soil water content (Chart 4) and
cause a higher hop yield (Chart 3).Although the WAC of KBF was
high (520 mL L-1 KBF), it did not increase both soil water content
(data not shown) and hop yield (Chart 3). It appeared that KBF with

KBF a P nebylo v porovnani s kontrolou zjisténo zadné vyznamné
navySeni obsahu vody v pudé (idaje nejsou uvedeny). Obsah vody
v pudé naznacoval, Ze voda zadrzena KBC v blizkosti koFenu rostlin
chmele muze zvysit vynos.Vynosy v roce 2015 byly obecné nizsi
ze tri sledovanych let (idaje nejsou uvedeny), a to mohlo ovlivnit
vynos v roce 2015. Narust vynosu v dusledku aplikace KBC v roce
2015 byl 44 %, coz bylo vice nez v roce 2016 (30 %) a 2017 (29 %).
Zvyseni vynosu v dusledku aplikace KBC muze byt vyznamnéjsi,
pokud je celkové nizsi Ghrn srazek.To znamend, ze by KBC mohl
prispét ke stabilizaci vynosu chmele.

Jako ukazatel kvality piva byl analyzovan obsah silic,obsah humulonu
a linaloolu. Mezi variantami nebyly v ramci rocniku potvrzeny zadné
vyznamné rozdily (idaje nejsou uvedeny).

Z divodu potvrzeného G¢inku hrubé kiremeliny KBC v letech 2015
22016 byl v roce 2017 vyzkousen jesté dalsi typ hrubé,avsak susené
kremeliny (KDC) (tab. €. | a 2). Nicméné ve srovnani s uvedenymi
kontrolami (KBC) nebyl zjistén zadny rozdil ve vynosu nebo kvalité
(udaje nejsou uvedeny).

Vodni absorpéni kapacita (WAC) byla mérena u vech Ctyr poréznich
materiald (graf ¢. 5). WAC u KBC byla nejvyssi ze vSech materialG
(580 ml/l KBC).Takto vysoka WAC mize zvysit obsah pudni vody
(graf ¢. 4) a zvysit vynos chmele (graf ¢. 3). Prestoze WAC u KBF
byl rovéz vysoky (520 ml/L KBF), nedoslo ani ke zvySeni obsahu
vody v pudé (Udaje nejsou uvedeny), ani vynosu chmele (graf €. 3).
Lze se domnivat, Ze material KBF nasyceny vodou nebyl dostatecné
provzdusnén (obrazek ¢. 1).To je pri¢inou nedostateéného pFisunu
vzduchu ke korFendm chmele a nizsi schopnosti uvolnéni vody u KBF.
Ackoliv byly testovany kremeliny dvou rdznych hrubosti (tabulka
¢. 1), nebyl stile stanoven nejvhodné&jsi typ pro zvySeni vynosu




saturated water lacked sufficient air space (Figure |).Therefore, air
supply to hop roots and the water supply efficiency of KBF may
be low. Although two different particle sizes of kieselguhr were
used in this study (Table 1), the range of particle size suitable for
increasing hop yield remained unclear. This needs to be cleared
in a future study.The WAC of KDC and P were lower than that of
KBC. These reflect the soil water content (data not shown) and
hop yield (Chart 3). KBC was prepared by burning at 600 °C for
more than 30 min, which removed the organic substances present
in the porous spaces. Nonetheless, some organic substances may
have remained in the porous spaces of KDC, which were smaller
than that in burnt kieselguhr. In addition, organic substances in the
absorption and release of water from the porous spaces may be
inhibited.

The suitable amount of KBC for hop yield increase has been studied
since 2017 for application by hop growers in their hop gardens.
Application of 14, 8,and 2 L KBC was done in April 2017 (Table
2).The same level of yield increases with 20 L application was also
confirmed in every smaller application (Chart 6). Moreover, the soil
water content of 2,8,and 14 L KBC was increased compared with
that of control (data not shown).Two liters of KBC could contain
I,160 mL of water from WAC (Figure 8) and this amount of water
was maintained near the roots of hop plants, thereby facilitating
yield stabilization. If a grower put 4 L of kieselguhr and 20 % yield
increase would be achieved every year, the initial investment (the
cost of kieselguhr) would be realized within 3 years.This cultivation
technology would stabilize the income of the growers, procurement
by hop suppliers and brewers,and may contribute to the sustainable
development of both hop and beer industries.

Chart é.Average raw hop yield per plant. Calculation based on |6 plants. Asterisks
indicate significant differences, P < 0.05 as compared with control yield (No. 5). KBC
application was applied in 2017

Graf ¢ 6: Primérny vynos zeleného chmele na rostlinu. Kalkulace vychazi

z hodnoceni |6 rostlin. Hvézdickami jsou oznaceny vyznamné rozdily, p <0,05 ve
srovnani s kontrolnim vynosem (¢. 5). Aplikace KBC byla provedena v roce 2017.

Yield (kg raw hop/plant)
138 % 135 % 137
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100 %
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|
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Conclusion

The addition of KBC near the roots of hop increased yield in three
consecutive years, without changing its quality. KBC might contain
water in its porous space and facilitating both watering and aeration
continuously.This technology stabilizes the activities of hop growers,
suppliers,and brewers, and might facilitate sustainable development
of both hop and beer industry.
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chmele. Na to se musi zamérit budouci studie. WAC u KDC a P byly
niZs$i nez hodnoty u KBC. Tyto (daje odraZeji obsah vody v pidé
(Udaje nejsou uvedeny) a vynos chmele (graf ¢. 3). Material KBC
se pripravuje palenim pri 600 °C po dobu delsi nez 30 minut, ¢imz
se odstrani organické latky pritomné v porech. Nicméné, nékteré
organické latky mohly nadale zdstat v porech KDC, které jsou mensi
nez v palené kremeliné. Navic tyto organické latky mohou ovlivnit
absorpci a uvoliiovani vody z péru.

Od roku 2017 je zjistovano vhodné mnozstvi kfemeliny, aby mohla
byt tato metoda aplikovana v praxi. Aplikace 2,8 a 14 | KBC byla
provedena v dubnu 2017 (tabulka €. 2).Vynos je znazornén grafem
¢. 6. Obdobny narist vynosu byl zaznamenan i u varianty s davkou
20 |. Obsah pudni vody ve variantich s 2,8 a 14 | KBC byl ve srovnani
s kontrolni hodnotou vyssi (Gdaje nejsou uvedeny). Dva litry KBC
mohou obsahovat | 160 ml absorbované vody.Toto mnozstvi vody
bylo zadrzovano v blizkosti svrchnich kofeni chmelovych rostlin,
coz prispélo ke stabilizaci vynosu. Pokud péstitel aplikuje 4 litry
kiemeliny a dosahne kazdoro¢né 20% narlstu vynosu, bude doba
navratnosti investice (naklady na ki‘emelinu) do 3 let.Tato technologie
by stabilizovala prijmy péstitell, dodiavky obchodnikim chmelem
a pivovarim.Aplikace kifemeliny mize prispét k udrzitelnému rozvoji
chmelafstvi a pivovarnictvi.

Zavér

Aplikace kiemeliny typu KBC do bezprostredniho okoli svrchnich
koFenu chmele zvysila vynos ve tfech po sobé jdoucich letech, a to
bez zmény kvality chmele. KBC ma schopnost poutat v pérech vodu
a usnadnovat kontinualni dodavku vody a provzdusiovani v misté
aplikace. Tato technologie stabilizuje produkci chmele, dodavky
obchodnikidm a pivovarim, a mlze prispét trvale udrzitelnému
rozvoji chmelafstvi a pivovarnictvi.
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Heavy metals are dangerous substances which pollute the environment.
Their harmful effects are intensified by their ability to cumulate in the
environment and their chronic impact on living organisms. The most
commonly cited heavy metals are mercury, lead, cadmium, arsenic,
selenium, silver, nickel, chromium, copper, zinc, iron, beryllium and
antimony. Heavy metals are able to bond with proteins, enzymes and
possibly with nucleic acids. They negatively influence the functioning
of living organisms. Symptoms differ from one metal to another. The
amount entering the organism plays an important role as well.There are
also metals that the human organism needs for its regular functioning.
Iron, for example, is a vital component of hemoglobin, the red blood
pigment. Zinc is contained in all animal and plant cells and is the basic
component of many enzymes influencing life functions (in the liver,
reproductive glands).

The main sources of pollution by heavy metals are emissions from large
thermal power stations, intensive industrial activity, heavy car traffic and
—in agricultural areas — the use of an inappropriate amount of industrial
fertilizers and certain pesticides. In principle, contamination of hop cones
by heavy metals is possible in three ways:air pollutant fallout, transport
from soil through the root system and chemical sprays through the leaf
surface. Studies focusing on copper contamination of hops showed that
the main source of pollution is application of pesticides that contain
heavy metals in their formula, whereas contamination by air pollution
fallout is insignificant during the short period of growing and ripening
of hop cones. Continuous analyses of Czech hops with respect to heavy
metals, which started in the 1990s, show that the level of heavy metals
is either stable (zinc, manganese, chromium, cadmium) or decreasing
(copper, lead, mercury, nickel).

Over the last two years, there have been EU-wide discussions on
a planned reduction of the application of copper-based pesticides
to 4 kg of pure copper/halyear. The European Food Safety Authority
(EFSA\) is responsible for risk assessment. It is necessary to assess risks
for humans, animals and the environment posed by active substances
and the entire product formula. When assessing copper-based active
substances, EFSA determined a high risk for soil macroorganisms.The
evaluation of a ten-year monitoring field study showed that the active
substance does not meet limits defined in Commission Regulation No.
547/201 | for chronic risks to earthworms.According to the conclusions,
a risk for soil macroorganisms is acceptable only if the dose does not
exceed 4 kg of cooper/halyear over a period of eight years.The copper
limitation concerns all crops, including hops. On the other hand, the
studies were carried out in numerous locations outside the Czech
Republic and included some vegetables as well. Soil types and conditions
vary between hop growing regions. Direct impact studies in hop fields,
which generally have a higher percentage of organic substance and soil
organisms, are not available. According to a study presented in Berlin
at a conference dedicated to copper, copper does not influence soil
microorganisms. However, as mentioned above, it has certain impact
on earthworms, namely the Eisenia Andrei genus. According to the
monitoring conclusions, presented at the same conference, earthworms
are not exterminated by higher concentrations. They migrate into the
so-called “comfort zone”.

Against this background, screening studies were carried out to
determine the current level of elementary copper in hop cones
in selected locations of the Zatec (Saaz), Usték (Auscha) and Trice
(Tirschitz) hop growing region.

Table | shows copper content in dry hop cones from the 2016 harvest.
The range of copper content is very broad — from 17 to 529 mg/kg.
The lowest value (17 mg/kg) is at the level of a natural background (up
to 20 mg/kg). Most values range between 100 and 200 mg/kg. Copper
fungicides can be applied in organic farming in a maximum amount of
4 kg/ha of pure copper.This corresponds to 80.4 mg/kg of pure copper
determined in the Premiant variety, grown in the organic farming mode.
If the recommended maximum amount of copper fungicides is complied
with, the copper content should not exceed a level of 100 mg/kg.
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Tézké kovy jsou nebezpeéné latky znecist'ujici Zivotni prostredi,
jejichz ekologickou Skodlivost zvysuje jejich schopnost kumulace
v prostfedi a chronické pusobeni na Zivé organismy. Nejcastéji
uvadénymi tézkymi kovy jsou rtut, olovo, kadmium, arsen, selen,
stribro, kobalt, nikl, chrom, méd, zinek, Zelezo, beryllium a antimon.
Tézké kovy jsou schopné vazat se na bilkoviny, enzymy, pripadné
nukleové kyseliny a negativné ovliviiovat funkénost Zivych organisma.
Priznaky se kov od kovu lisi, velkou roli hraje i davka, ktera se
do organismu dostala. Existuji vSak i kovy, které lidsky organismus
pro bezchybné fungovani v nizkych davkach potrebuje. Napriklad
Zelezo je Zivotné duleZitou slozkou Eerveného krevniho barviva
— hemoglobinu. Zinek se nachazi ve vSech zivych Zivocisnych
i rostlinnych bunkéich a je zakladni slozkou mnoha enzymu
ovliviujicich zakladni Zivotni funkce (jatra, pohlavni zlazy).

Hlavnimi zdroji znecisténi tézkymi kovy jsou emise z velkych
tepelnych elektraren, intenzivni primyslova cinnost, silny
automobilovy provoz a v zemédélskych oblastech také pouzivani
neprimérenych mnozstvi primyslovych hnojiv a nékterych pesticida.
Ke kontaminaci chmelovych hlavek tézkymi kovy mlze dochizet
v zdsadé tfemi zplsoby: imisnimi spady z ovzdusi, transportem
z pldy pres korenovy systém a z chemickych postrikl pres listovou
plochu. Studium kontaminace chmele médi ukazala, Ze hlavnim
zdrojem znecisténi je aplikace pesticidi, které ve formulaci obsahuji
tézké kovy, protoze kontaminace imisnimi spady je béhem kratké
doby rlstu a zrani hlavek nevyznamna. Priibézné analyzy ceskych
chmelll na obsah tézkych kovil provadéné od 90. let minulého
stoleti ukazuji, Ze jejich hladina je bud’ ustalena (zinek, mangan,
chrom, kadmium), anebo vykazuje dlouhodoby klesajici trend (méd;,
olovo, rtut’, nikl).

V uplynulych dvou letech se vede ze strany Evropské unie Siroka
diskuse o planovaném sniZeni aplikace pesticidi na bazi médi na
Uroven 4 kg cisté médi/ha/rok. Za posouzeni rizik je odpovédny
Evropsky Grad pro bezpeénost potravin (EFSA). Jak pro ucinnou
latku, tak pro pripravek se posuzuji rizika pro clovéka, zvirata
a Zivotni prostredi. Pfi posuzovani ucinnych latek na bazi médi bylo
EFSA zjisténo vysoké riziko pro pudni makroorganismy.Z hodnoceni
desetileté monitorovaci polni studie vyplynulo, Zze ucinna latka
nespliuje limit stanoveny v narizeni Komise 547/201 | pro chronické
riziko pro ZiZaly. Ze zavéru vyplynulo akceptovatelné riziko pro
pudni makroorganismy pouze pFi davce neprevysujici 4 kg médi/ha/
rok po dobu 8 let. Omezeni davky médi se tyka vsech plodin, chmel
nevyjimaje. Na druhou stranu studie probihaly na Fadé lokalit mimo
Ceskou republiku a nékterych druzich zeleniny. PGdni podminky
a typy pud ve chmelaFskych oblastech se rizni. PFimé dopadové
studie na chmelnicich, s obecné vyssim procentem organické hmoty
a pUdnich organizm, nejsou dostupné. Podle studie prezentované
na konferenci vénované médi v Berliné, neovliviiuje méd’ pudni
mikroorganizmy, avS§ak ma, jak jiz bylo uvedeno, urdity vliv na zizaly
rodu Eisenia Andrei. Podle zavéri monitoringu, prezentovanych na
stejné konferenci, nejsou zizaly vlivem vyssi koncentrace hubeny,
ale migruji do tzv. komfortni zény.

Vzhledem k vySe uvedenym skutecnostem byly v letech 2016
a 2017 realizovany skriningové studie s cilem zjistit aktualni hladinu
elementarni médi v hlavkach ve vybranych lokalitaich Zatecké,
astécké i trsické chmelarské oblasti.

Obsah médi v susenych hlavkach ¢eskych chmell ze sklizné 2016
je uveden v tabulce ¢. |. Rozpéti obsahu médi je velmi Siroké,
a to od 17 do 529 mg/kg. Nejnizsi hodnota 17 mg/kg je na Grovni
prirozeného pozadi (do 20 mg/kg). VétSina hodnot se naléza
vintervalu 100 az 200 mg/kg. Méd'naté fungicidy Ize aplikovat i v bio-
produkci v maximalni davce 4 kg/ha cisté médi a tomu odpovida
i nalez 80,4 mg/kg médi v odridé Premiant, péstované v rezimu
ekologického zemédélstvi. Pri dodrzeni max. doporucované davky
médnatych fungicidi by obsah médi nemél presahnout hranici
100 mg/kg.
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Table |: Copper content in dry hop cones of Czech hops from the 2016 harvest (MRL for EU - 1,000 mglkg)
Tabulka ¢. I: Obsah médi v suchych hlavkach ceskych chmelii ze sklizné 2016 (MRL pro EU - | 000 mglkg)

Premiant — organic /
_ Premiant-bio Y
[ 2 191
— Saaz | ZPC 349
[ 4 Y 17
B s 127
B s 156
Saaz | ZPC 192
B ¢ 72
B s 121
[ 10 [ 198
B s 350
[ 12 [ 102
B s/ 529

Figure one shows the detailed monitoring of the content of elementary
copper in 27 samples of hop cones from the 2017 harvest.The sample
set contained hops from all hop growing areas and several hop varieties
(Saaz from conventional and organic farming, Premiant, Sladek, Saaz Late
and Kazbek).Two samples of Saaz, grown in the organic farming mode,
contained 67 and 69 mg Cu/kg. The low copper content was achieved
in spite of the fact that the vegetation was treated with the Defender
preparation four times during the vegetation period in the months of
June and July.This confirmed the previous experience from 2016: If the
formula is applied in the amount of max. 4 kg Cu/ha by the end of July,
the copper content in hops at the time of harvesting does not exceed
the level of 100 mg/kg.In the set of hops under review, | 5 samples (more
than a half) did not exceed the limit. Four samples had a copper content
of less than 20 mg/kg. It means that copper-free fungicides were used
to protect these hops or a copper-based product was applied prior to
the growing of hop cones.

Figure 1: Monitoring of copper content in Czech hops from the 2017 harvest
Obrazek ¢. |: Monitoring obsahu médi v Ceskych chmelech ze sklizné 2017

— Saaz | ZPC 155
[ 15 e 185
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“ Saaz | ZPC 173
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Podrobny monitoring obsahu elementarni médi v 27 vzorcich
hlavkovych chmeld ze sklizné 2017 je uveden obrazku €. |. Soubor
vzorkid obsahoval chmele ze v§ech chmelaf'skych oblasti a nékolika
odrad (2P(v: z konvencni i bio-produkce, Premiant, Sladek, Saaz Late,
Kazbek). Dva vzorky Zateckého &ervefiaku péstovaného v rezimu
organického zemédeélstvi (bio) obsahovaly 67 a 69 mg Cu/kg. Nizkého
obsahu médi bylo dosazeno i presto, ze porost byl béhem vegetace
v mésicich cerven-Cervenec oSetren 4x pripravkem Defender.
Potvrdila se zkuSenost z roku 2016, Ze pfi dodrzeni limitu 4 kg Cu/
ha a terminu aplikace do konce éervence, nepresahne obsah médi
ve chmelu v dobé sklizné hladinu 100 mg/kg.Ve zkoumaném souboru
chmeld tuto hranici nepfekroéilo |5 vzorkd, coz je vice nez polovina.
Ve ctyrech vzorcich chmele byly zjistény nalezy médi pod 20 mg/
kg. Znamena to, Ze v ochrané téchto chmell byly pouzity vyhradné
fungicidy neobsahujici méd’ nebo byl méd'naty pripravek aplikovan
pred hlavkovanim chmele.
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Comparisons of copper content in Czech hops from the 2016 and
2017 harvests (Figure 2) showed a considerable year-on-year decrease
in the application of copper fungicides in hop fields. Whereas in 2016,
numerous samples (12 out of 26) had a copper content between |50 and
200 mg/kg, the content of copper ranked between 50 and 100 mg/kg
(I'l out of 27) in 2017.

As far as maximum residue limits (MRLs) are concerned, the limit
applicable in the European Union is 1,000 mg/kg. In other countries,
such as Japan and the United States, no limits have been imposed.
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Porovnani obsahu médi v ¢eskych chmelech ze sklizni 2016 a 2017
(obrazek ¢.2) ukazaly vyrazny mezirocnikovy posun pFi snizovani
aplikace méd'natych fungicidu ve chmelnicich. Zatimco v roce 2016
obsahovalo nejvice vzorkd (12 z 26) méd'v intervalu 150 az 200 mg/
kg, v sezoné 2017 bylo toto rozmezi 50 az 100 mg/kg (I 1 z 27).

Z pohledu MRL Ize jen dodat, Ze limit stanoveny v EU je | 000 mg/kg
a v zemich jako je Japonsko a USA jsou limity neomezené.

Figure 2: Interval comparison of copper content in Czech hops from the 2016 and 2017 harvests
Obrazek ¢. 2: Intervalové porovndni obsahu médi v eskych chmelech ze sklizni 2016 a 2017
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Traditional technology uses hop trellises that are as high as seven
meters, whereas new technology is based on a hop-growing trellis
system with a height of only three meters.This change considerably
reduces the intensity of seasonal labor and the amount of pesticides
necessary to protect hops against diseases and pests. Since no stunted
hop varieties were available in the Czech Republic, it was crucial to
breed special hop varieties for low-trellis production. All registered
Czech “high“ hop varieties have internodes with a distance of 25
to 30 cm, whereas hop varieties suitable for low-trellis cultivation
(referred to as “dwarf hops”) have an average distance of internodes
of only 8 to |2 cm.The reason is that these hop varieties contain a so-
called “dwarfing gene*, being responsible for slow growth and shorter
internodes.In 2009, the Czech Republic established cooperation with
England, which already had experience with the growing and breeding
of hops for low trellises.As part of this cooperation, project LF | 1008
(Breeding fine aroma varieties of Czech and English hops suitable for
low-trellis cultivation to be used for the production of high-quality beer
around the world) started in 201 | and was successfully implemented
within the framework of the EUREKA program. At the beginning
of the project, a database of gene pools in the Czech Republic and
in England was evaluated. Based on the established data, suitable parent
components were selected for the individual types of hybridization
(testing, convergent, reverse and combination hybridization). These
unique gene pools were used for hybridization each year. Female plants
for hybridization were acquired from the genetic resources of hops
(MZe 33083/03-300).A total of 24 hybridizations were implemented,
providing 75,502 seeds. The seeds were sowed and the resulting
descendents were planted in breeders’ hop fields. 22,327 plants

have been evaluated since 201 |. During the implementation of the
project, 428 genotypes were selected for chemical analyses on the
basis of a detailed evaluation.After statistical evaluations, the best 91
genotypes were selected, propagated and planted in the breeders’
hop field. Based on a detailed evaluation, which lasted until 2014, 12
promising genotypes were selected and submitted for registration
tests. Considering the total set of acquired genotypes, the success
rate of breeding is only 0.05 %.

Genotypes submitted for registration tests showed very good
performance parameters but it was necessary to test them in pilot
conditions. The promising genotypes were tested with respect to
their performance and sensitivity to agrotechnological interventions.
The second criterion was usability for beer brewing. To meet all of
the defined objectives, a second project was implemented within the
framework of the EUREKA program.This follow-up project (LF 15020
“Commercialization of specific European aroma hops suitable for low-trellis
cultivation in the Czech Republic and in the United Kingdom with the aim
to satisfy increasing requirements in global beer brewing*) started in 2015.
Thanks to the results achieved in this project, it was possible to register
the first Czech hop varieties to be grown under low trellis. Country
(N5) and Jazz (N33) have become the Czech Republic’s first registered
hop varieties for low-trellis production in 2018. Genotype N3 is very
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Klasicka technologie vyuziva konstrukce pro péstovani chmele
vysoké 7 m, zatimco nova technologie je zalozena na systému
péstovani chmele na konstrukcich vysokych pouze 3 m.Tato zména
vyrazné sniZuje potfebu sezénni lidské prace a spotrebu pesticidu
v ochrané proti chorobam a 3kidctim.V Ceské republice nebyly
k dispozici odrudy zakrslého typu pro tuto péstitelskou technologii.
Proto bylo nutné pro péstovani chmele na nizkych konstrukcich
vyslechtit specidlni odridy. VSechny Eeské registrované ,,vysoké*
odridy chmele maji internodia vzdalenid 25 az 30 cm, zatimco
u odrdd vhodnych pro péstovani na nizkych konstrukcich (tzv.
trpasli¢i odridy) Cini primérna vzdalenost internodii pouhych 8 az
12 cm. Pridinou je to, Ze tyto odrudy obsahuji tzv. gen zakrslosti
zpusobujici pomaly rast a zkraceni internodii.V roce 2009 byla
navazana spoluprace a Anglii, kde maji zkuSenosti jak s péstovanim,
tak i se Slechténim chmele pro nizké konstrukce. Na zakladé
této spoluprace se od roku 2011 Gspésné resil projekt LF 11008
(Vyslechténi jemnych aromatickych odrid ceského a anglického chmele
vhodnych pro péstovani na nizkych konstrukcich s celosvétovym uplatnénim
pfi vyrobé kvalitniho piva) v ramci programu EUREKA. Od pocatku
reseni projektu se vyhodnotila databaze genofondu chmele na ceské
i anglické strané. Na zakladé zjisténych dat byl proveden vybér
vhodnych rodi¢ovskych komponenti pro jednotlivé typy krizeni
(testovaci, konvergentni, zpétné a kombinacni). Z téchto unikatnich
genofondul byla kazdoroéné realizovana kfizeni. Samici rostliny pro
krizeni byly pouzity z genetickych zdroji chmele (MZe 33083/03-
300). Realizovalo se celkem 24 krizeni, z kterych bylo ziskano
75 502 semen. Ziskana semena byla vyseta a ziskana potomstva byla
vysazena do Slechtitelskych chmelnic. Od roku 201 | bylo hodnoceno
22 327 rostlin. Na zdkladé podrobného hodnoceni bylo v pribéhu
reSeni projektu vybrino 428 genotypu k chemickym analyzim. Po
statistickém vyhodnoceni bylo vybrano 91 nejlepsSich genotypd,
které byly namnozeny a vysazeny do Slechtitelské chmelnice. Na
zakladé podrobného hodnoceni do roku 2014 bylo z nich vybrano
12 perspektivnich genotypU, které byly predany do registracnich
zkousek. Slechtitelska (spé$nost v ramci celého souboru ziskanych
genotypu je pouze 0,05 %.

Prihlasené genotypy do registracnich pokust vykazuji velmi dobré
vykonnostni parametry, ale bylo nutné je ovérit v poloprovoznich
podminkach. Byla testovana vykonnost nadéjnych genotypt a jejich
citlivost k agrotechnickym zasahim. Druhym cilem bylo jejich
uplatnéni v pivovarské praxi. Aby se vSechny zadané cile podarilo
splnit, byl podan navazujici projekt v ramci programu EUREKA. Od
roku 2015 byl FeSen navazujici projekt LF 15020 ,,Komercionalizace
specifickych aromatickych evropskych chmelti vhodnych pro péstovani
na nizkych konstrukcich v Ceské republice a Velké Britanii za Gcelem
uspokojeni zvysujicich celosvétovych pivovarnickych poZadavki“. Na
zakladé dosazenych vysledkd bylo mozné provést registraci prvnich
Ceskych odrid chmele pro péstovani na nizkych konstrukcich.
V roce 2018 byly registrovany prvni ¢eské odrudy chmele pro nizké
konstrukce Country (N5) a Jazz (N33).Velmi perspektivni je genotyp
N3, ktery jesté musi byt sledovan v registracnich zkouskach v roce
2018. Navrh nazvu odrudy je Blues.

Chart I:Average yields of hops in genotypes for low-trellis production (MT/ha)
Graf €. |: Primérny vynos chmele u genotypti pro nizké konstrukce (t/ha)
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promising as well but it still needs to be examined in registration tests
in 2018.The proposed name for the new variety is Blues.

Chart | shows average yields of dry hops.The N33 (Jazz) genotype
has the highest yield, followed by N3 (Blues) and N5 (Country).
Genotypes N2, NI | and PG also show good yields but they have
a high year-to-year variability. The PG genotype was already excluded
from registration tests.

Table | shows the average content and composition of hop resins
(HPLC method), including the variation coefficient (percentage of
variability). Only genotypes N5, N7, NIl and NI2 have a variation
coefficient for the content of alpha acids below 20 %. In contrast, N8
has the highest variability (33.30 %). The variability of the content
of beta acids was below 20 % in four genotypes (N5, N7, NI | and
N13). Genotype NI 1 shows the highest beta acid content (4.68 %
w.) but N2 has the lowest alpha/beta ratio (1.55). Genotype NI0
has the highest alpha/beta ratio (2.09). The variability of the alpha
beta ratio ranks between 12.03 % (N7) and 22.11 % (N13).The N10
genotype shows the lowest cohumolone and colupulone content —
15.36 % rel.and 29.61 % rel., respectively. Genotypes NI 1,NI2 and
N 13 have the highest content of cohumulone (above 30 % rel.) and

Table I:Average content and composition of hop resins
Tabulka €. |: Priimérny obsah a sloZeni chmelovych pryskyric

o Alpha acids Beta acids
Genotype / | Statistical parameter / (% w) | Alfa (% w) | Beta
Genotyp Statisticky parametr k;s ('o/ i) k;s (% hm.)

Average / Pramér 6.20 4.00
N2 L .

Variation coefficient (%)

[ Var. koef. (%) LH 2l

Average / Pramér 6.75 3.75
N3 L ’

Variation coefficient (%)

/ Var. koef. (%) S0 i

Average / Pramér 3.12 1.94
N5 N .

Variation coefficient (%)

IVar. koef. (%) 14.00 18.20

Average / Pramér 287 1.80
N Variation coefficient (%) 17.12 19.34

[ Var. koef. (%) : ’

Average / Pramér 5.33 3.67
N8 L .

Variation coefficient (%)

IVar. koef. (%) 33.30 29.66

Average / Pramér 3.17 1.59
NIO o .

Variation coefficient (%)

/Var. koef. (%) 2ol 22

Average / Pramér 8.85 4.68
NI o .

Variation coefficient (%)

/Var. koef. (%) 15.40 15.86

Average / Primér 7.71 3.69
NI2 . .

Variation coefficient (%)

/Var. koef. (%) 13.35 2278

Average / Pramér 7.25 3.83
NI3 . .

Variation coefficient (%)

IVar. koef. (%) P ek

Average / Primér 5.59 2.85
N Variation coefficient (%) 2457 337

/ Var. koef. (%) : :

Average / Pramér 4.25 2.29
N35 L .

Variation coefficient (%)

[ Var. koef. (%) 23.74 26.84

Average / Pramér 4.03 2.31
e Variation coefficient (%) 21.90 26.74

/ Var. koef. (%)

Alpha/beta

ratio / Pomér
alfa/beta

V grafu ¢. | je uveden pramérny vynos suchého chmele. Nejvyssi vynos
ma genotyp N33 (Jazz) a dale N3 (Blues) a N5 (Country).Dobry vynos
vykazuiji téz genotypy N2, N 11 a PG, ale vykazuji vysokou roénikovou
variabilitu. Genotyp PG byl uz z registracnich zkousek vyrazen.

V tabulce €. | jsou uvedeny primérné obsahy a slozeni chmelovych
pryskyric (metoda HPLC), v€etné vyjadreni procenta variability
pomoci variacniho koeficientu. Pouze genotypy N5,N7,NI 1 a NI2
vykazuji variacni koeficient u obsahu alfa kyselin pod hranici 20 %.
Naopak nejvyssi variabilitu vykazuje N8, a to 33,30 %. Variabilitu
obsahu beta kyselin pod hranici 20 % vykazuji 4 genotypy (N5, N7,
NI1 a NI3). Presto, ze genotyp NI | vykazuje nejvyssi obsah beta
kyselin (4,68 % hm.), tak nejnizsi podil alfa/beta vykazuje genotyp
N2, a to 1,55. Naopak nejvyssi pomér alfa/beta ma genotyp NI10,
a to 2,09.Variabilita poméru alfa/beta kyselin je v rozmezi 12,03 %
genotyp N10,a to 15,36 % rel., resp. 29,61 % rel. Naopak nejvyssi
podil kohumulonu (nad hranici 30 % rel.) i kolupulonu (nad hranici
50 % rel.) maji genotypy NI 1,NI12 a NI3.Z celkového pohledu Ize
konstatovat, Ze variabilita podilu kohumulonu a kolupulonu je nizsi
nez u obsahu alfa a beta kyselin. Tyto vysledky poukazuji na to, ze
tento znak je méné ovlivnén rocnikem i prostfedim péstovani.

V tabulce €. 2 jsou uvedeny
prumérné obsahy a sloZeni

obsah silic vykazuje N5 (0,27 %
hm.), naopak nejvyssi obsah
silic vykazuje N8 (1,01 % hm.).
Jak je patrné, genotypy na nizké

Cohumulone
(% rel.) /
Kohumulon
(% rel.)

Colupulone
(% rel.) /

Kolupulon
(% rel.)

195 2488 4678 konstrukce vykazuji podil silic

13.42 6.19 3.10 na urovni ceskych jemné

aromatickych odrid Zatecky

1.82 23.18 44.08 polorany Cervenak a Saaz Late,

které vykazuji obsah silic 0,4

19.96 12.69 6.32 — 1,0 % hm. (Nesvadba a kol.,

2013).U sledovanych genotypu

I.64 25.29 43.03 je velmi variabilni slozen silic.

1237 5.48 10.80 Ceské odridy jen vyjimetné

vykazuji podil myrcenu pod

161 25.95 44.48 20 %. Genotypy N5, N7, N10

a N35 maji prdmérny podil

12.03 10.17 7.42 myrcenu pod hranici 15 % rel.

Podil karyofylenu nad 15 %

1.47 19.53 40.88 vykazuji pouze odrudy Sladek,

Kazbek, Bor, Premiant a Agnus.

20.42 9.44 11.20 Nejvy3si primérny podil
karyofylenu vykazuji genot;

209 15.36 2961 N35 ;y N8, a to 21,56 % rel

1926 5.83 5.8 resp:. 18,30 % rel. Z ceskych

odrid vykazuji farnesen pouze

191 30.30 55,11 ZPC a Saaz Late.V obrézku &2

je uvedeno slozeni chmelovych

12.28 10.41 833 silic genotypd N11,NI12aNI3,

které vykazuji nejvyssi podil

2.14 31.30 54.89 farnesenu v porovnani s ZPC

a Saaz Late. Podil humulenu

14.91 11.94 8.05 pod hranici 5 % rel. vykazuji

genotypy N2, N5 a NIO.

15 — ek Takto nizky podil humulenu

vykazuje pouze jedna ceska

2211 1138 7.86 odrida Vital. Podil selinent

203 26.19 48.90 pOd hranici 10 % rel. vykazujl'

genotypy N8, NI, NI2, NI3

19.59 18.13 12.25 a N35.Vyssi podil selinenl

vykazuji z é&eskych odrud

1.91 23.97 44.08 pouze Bohemie, Harmonie,

Rubin a Vital, které prekracuji

14.83 5.29 4.08 max. hranici 20 % rel. Velmi

vysoky primérny podil

178 o 4077 selinent vykazuji genotypy N2,

14.67 3.45 555 N5 a N 10, ktery je nad hranici

25 % rel.
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Table 2:Average content and composition of hop resins
Tabulka ¢. 2: Priimérny obsah a slozeni chmelovych silic

N2

Content (% w.) /
Obsah (% hm.)

Myrcene (% rel.) /
Myrcen (% rel.)

Caryophyllene (% rel.) / Farnesene (% rel.) / Humulene (% rel.) /
Karyofylen (% rel.) Farnesen (% rel.) Humulen (% rel.)
1.75
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Selinenens (% rel.) /
Selineny (% rel.)

0.92 20.23 5.23 2.06 25.44
N3 0.87 23.14 10.23 0.22 25.68 17.07
N5 0.27 14.17 5.52 5.6l 491 33.01
N7 0.32 14.29 9.24 2.33 15.21 20.01
N8 1.01 28.10 18.30 0.35 21.52 4.34
NI10 0.52 11.73 5.24 5.19 2.00 26.85
NI 0.62 25.87 5.86 2451 13.83 6.82
NI12 0.71 24.77 7.32 18.40 18.33 7.75
NI3 0.47 29.90 5.90 15.58 14.71 7.32
N33 0.8l 25.78 8.69 091 15.28 17.56
N35 0.52 14.09 21.56 2.46 26.17 6.43
PG 0.34 17.84 9.43 4.66 24.86 15.92

colupulone (above 50 % rel.). In general, it is possible to conclude
that the variability of cohumulone and colupulone content is lower
than that of alpha and beta acid content.The results suggest that this
characteristic is less influenced by different hop growing years and
environments.

Table 2 shows the average content and composition of hop oils.
N5 has the lowest content of oils (0.27 % w.) and N8 the highest
(1.01 % w). It is clear that hop oils in genotypes for low-trellis
cultivation are at the same level as in Czech fine aroma hop varieties
Saaz and Saaz Late, which have a hop oil content of 0.4 — 1.0 % w.
(Nesvadba et al., 2013). The genotypes under review have a highly
variable composition of hop oils. Czech hop varieties rarely have
a myrcene content below 20 %. Genotypes N5, N7, N10 and N35
have an average content of myrcene below |5 % rel.The content of
caryophyllene is above |5 % only in Sladek, Kazbek, Bor, Premiant and
Agnus hop varieties. The highest average content of caryophyllene
was in the N35 and N8 genotypes — 21.56 % rel. and 18.30 %
rel., respectively. Among Czech varieties, only Saaz and Saaz Late
contain farnesene. Figure 2 shows the composition of hop resins
in genotypes NI I, NI2 a N13, which have the highest farnesene
content, compared to Saaz and Saaz Late. Genotypes N2, N5 and
N10 have a humulene content below 5 % rel. Only one Czech hop
variety —Vital — has such a low humulene content. The content of
selinenes is below 10 % rel.in genotypes N8, NI 1,N12,N 13 and N35.
Among Czech hop varieties, only Bohemie, Harmonie, Rubin andVital
have a higher content of selinens, which exceeds the maximum level
of 20 % rel. Genotypes N2, N5 and N 10 have a very high average
content of selinenes (above 25 % rel).

Characteristics of the first registered hop varieties for low-trellis
production

COUNTRY

ORIGIN: The first Czech hop variety for low-trellis production.
The Country hop variety was developed as a selection from hybrid
descendents of a multiple hybridization of English and European
breeding materials.The name of the hop variety is based on its aroma,
which is slightly grassy, herby and hoppy.

REGISTRATION: 2018

PLANT: The plant has a massive size and a cylindrical or even spindle-
like shape. Bines have a green-red color and a thickness of 710 mm.
Stems with hops are short to medium, growing at a very low level
of the plant.

Charakteristika prvnich registrovanych odrid chmele pro nizké
konstrukce

COUNTRY

PUVOD: Prvni Zeska odrida pro nizkou konstrukci. Odrada Country
byla ziskana vybérem z hybridniho potomstva nékolikanasobného
prokrizeni anglického a evropského $lechtitelského materialu. Nazev
odridy je din charakterem viné, ktera je slabsi trivovitd, bylinnd
a chmelova.

REGISTRACE: 2018

ROSTLINA:Rostlina ma mohutny vzrist,
valcovitého az vretenovitého tvaru. Barva
révy je zelenocervend, sila 7 — 10 mm.
Plodonosné pazochy jsou kratké az stredné
dlouhé, velmi nizko nasazené.

AGROTECHNICKE ASPEKTY:
Country je pozdni odrida, vegetaéni
doba je dlouha 130 — 140 dni. Pocet
vyhonl vyrustajicich z podzemni &asti
rostliny je stfedni (15 — 25). Vyhony
maji stfedni az dobrou ,,samozavadéjici*

Dwarf variety Country
Zakrsla odrida Country
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AGROTECHNICAL ASPECTS: Country is a late variety with
a vegetation period of 130—140 days.The number of sprouts growing
from the underground part of the plant is 15-25 (medium). The
“self-stringing* capability of the sprouts ranks between medium and
good. Harvesting is possible within a longer period of time. Pickability
in mechanized harvests is very good.

AROMA: Hop cone aroma has a low intensity.

HOP AROMA CHARACTERISTICS: It is characterized by
a higher share of a grassy and herbal aroma and a lower share of
a hoppy aroma.

HOP CONE: The hop cones are egg-shaped, slightly open in the
apical part and grow in a high density.The average weight of 100 hop
cones ranks between |13—19 g.The string is regular, with a length of
10—15 mm.

STORABILITY: good

USE FOR BEER BREWING: Country is an aroma variety for the
second and third hopping. It is suitable both for bottom-fermented
and top-fermented beers.

RESISTANCETO DISEASES
ODOLNOST K CHOROBAM

Pseudoperonospora

Sphaerotheca humuli
humuli / Peronospora | / Padli chmelové

chmelova

Primary infection / medium / stfedni  tolerant / tolerantni

Primarni infekce

Secondary infection  medium / stfedni

/ Sekundarni infekce

very tolerant /
velmi tolerantni

HOP RESINS )
CHMELOVE PRYSKYRICE
total resins (% w.) / celkové pryskyrice (% hm.) 13-20
alpha acids (% w.) / alfa kyseliny (% hm.) 3-5
colupulone (% rel.) / kolupulon (% rel.) 35-50
HOP OILS
CHMELOVE SILICE
content of oils (g/100g) / obsah silic (g/100g) 02-0.5
B-caryophyllene (% rel.) / B-karyofylen (% rel.) 3-8
a-humulene (% rel.) / a-humulen (% rel.) 2-8
a+B-selinene (% rel.) / a+B-selinen (% rel.) 20-45

JAZZ

ORIGIN: The first Czech hop variety for low-trellis production.The
Jazz hop variety was developed as a selection from hybrid descendents
of a multiple hybridization of English and European breeding materials.
The name of the hop variety is based on its aroma, which consists of
many aroma tones just like jazz is characterized by many musical tones.

REGISTRATION: 2018

schopnost. Sklizen je mozno provadét v delSim ¢asovém obdobi, pFi
mechanizované sklizni vykazuje velmi dobrou cesatelnost.

AROMA: Aroma hlavek ma nizkou intenzitu.

CHARAKTER CHMELOVEHO AROMA: Je charakteristicka
vyssim podilem travovité, bylinné vané a niz$im podilem chmelové
viné.

HLAVKA: Chmelové hlavky jsou vejéité, v apikalni &sti mirné
rozeviené, nasazeni je velmi husté. Primérna hmotnost 100 hlavek
je v rozmezi |13 — 19 g.Vieténko je pravidelné, dlouhé 10 — I5 mm.

SKLADOVATELNOST: dobra

PIVOVARSKE POUZITi: Country je aromaticka odriida, pro druhé
a treti chmeleni.Vhodna pro spodné i svrchné kvasena piva.

JAZZ

PUVOD: Prvni &eski odrida pro
nizkou konstrukci. Odrida Jazz byla
ziskana vybérem z hybridniho potomstva
nékolikanasobného prokFizeni anglického
a evropského Slechtitelského materialu.
Nézev odrudy je dan charakterem vuné,
ktera je slozena z mnoha ténl ving, tak
jako jazz charakterizuje mnoho ténu
hudby.

REGISTRACE: 2018

Dwarf variety Jazz
Zakrsla odrida Jazz



PLANT: The plant has a massive size and a bludgeon-like shape. Bines
have a red or violet-red color and a thickness of 7-12 mm. Stems
with hops are medium to long, growing at a low level of the plant.

AGROTECHNICAL ASPECTS: Jazz is a late variety with
a vegetation period of |30—140 days.The number of sprouts growing
from the underground part of the plant is medium (15-25). The
sprouts have a medium “self-stringing* capability. Harvesting is
possible within a longer period of time. Pickability in mechanized
harvests is very good.

AROMA: Hop cone aroma has a medium intensity.

HOP AROMA CHARACTERISTICS: It is characterized by
a higher share of a mixture of spicy, woody, citrusy, herbal and
hoppy aromas.

HOP CONE: The hop cones are elongated, open in the apical part
and grow in a high density.The average weight of 100 hop cones ranks
between 15-21 g.The string is regular, with a length of 12—18 mm.

STORABILITY: good

USE FOR BEER BREWING: Jazz is an aroma variety for the
second and third hopping. It is suitable both for bottom-fermented
and top-fermented beers. It is also fitting for special beers and dry

hopping.

RESISTANCETO DISEASES
ODOLNOST K CHOROBAM

Pseudoperonospora

Sphaerotheca humuli
humuli / Peronospora | / Padli chmelové

chmelova

Primary infection / medium / stfedni  tolerant / tolerantni

Primarni infekce

Secondary infection  medium / stfednfi

/ Sekundarni infekce

very tolerant /
velmi tolerantni

total resins (% w.) / celkové pryskyrice (% hm.) 15-24
alpha acids (% w.) / alfa kyseliny (% hm.) 3-7
beta acids (% w.) / beta kyseliny (% hm.) 2-4
a/B ratio / pomér /B 1.5-27
cohumulone (% rel.) / kohumulon (% rel.) 22 -35
colupulone (% rel.) / kolupulon (% rel.) 40 - 60
content of oils (g/100g) / obsah silic (g/100g) 04-1.5
myrcene (% rel.) / myrcen (% rel.) 20-40
B-caryophyllene (% rel.) / B-karyofylen (% rel.) 6-10
a-humulene (% rel.) / a-humulen (% rel.) 4-125

RO1486434704 and the field collection of genetic resources of
hops (MZe - 51834/2017-MZE-17253/6.2.1 “National program for
the conservation and the use of genetic resources of plants and
agrobiodiversity), which is financed by the Ministry of Agriculture.
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Low trellis hop harvest
Sklizeri chmele na nizké konstrukci

ROSTLINA: Rostlina ma mohutny vzrist, kyjovitého tvaru. Barva
révy je Cervena az fialovocervena, sila 7 — 12 mm.Plodonosné pazochy
jsou stredni az dlouhé, nizko nasazené.

AGROTECHNICKE ASPEKTY: Jazz je pozdni odriida, vegetaéni
doba je dlouha 130 — 140 dni. Pocet vyhon( vyrustajicich z podzemni
Casti rostliny je sti'edni (15 — 25).Vyhony maji stfedni ,,samozavadéjici
schopnost. Sklizen je mozno provadét v delSim ¢asovém obdobi, pFi
mechanizované sklizni vykazuje velmi dobrou cesatelnost.

AROMA: Aroma hlavek ma stredni intenzitu.

CHARAKTER CHMELOVEHO AROMA: Je charakteristicka
vysSim podilem smési korenité, drevité, citrusové, bylinné a chmelové
viné.

HLAVKA: Chmelové hlavky jsou podlouhlé,v apikélni éasti rozeviené,
nasazeni je husté. Primérnd hmotnost 100 hlavek je v rozmezi
15 — 21 g.Vreténko je pravidelné, dlouhé 12 — I8 mm.

SKLADOVATELNOST: dobra

PIVOVARSKE POUZITI: Jazz je aromaticka odr(ida, pro druhé
a treti chmeleni.Vhodna pro spodné i svrchné kvasena piva. Téz je
vhodna pro specialni piva a studené chmeleni.

Podékovani

Tento prispévek byl zpracovan v ramci Koncepce rozvoje
RO 1486434704 a polni kolekce GZ chmele (MZe - 51834/2017-MZE-
17253/6.2.1 ,Narodni program konzervace a vyuzivani genetickych
zdroju rostlin a agrobiodiversity*), které financuje MZe.



HOP PROCESSING
ON THE CZECH TERRITORY
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ZPRACOVANI CHMELE
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Breweries have used hops for beer brewing for hundreds of years.
For most of this history, hop processing was limited to measures
aimed at reducing hop volume for the purposes of transportation.As
late as the middle of the 19 century,a second aim was introduced
— limitation of air access while reducing hop volume. On the Czech
territory, the first tendency towards this approach was noticeable at
the end of the 18% century — surprisingly,in breweries.The renowned
brewmaster Frantisek Ondrej Poupé was a pioneer in this respect.

In the 1880s, wooden cases covered with sheet metal were used
for shipments overseas.As a result of the freight system (rental of
shipping space), this packaging was common for sailboats and had
a quadratic form. Packaging in “cylinders® was used for modern
steamboats. The containers were large, cylindrical, made of zinc-
plated or painted sheet metal. Hops were pressed and the packaging
was tightly closed. Later on, hops were inserted into the cylinders
in a piece of linen cloth, and later in jute. Sometimes, air was drawn
off from cylinders or cylinders were filled with inert gas. However,
this method was soon abandoned.Whereas hydraulic presses were
used in Germany, Belgium, England and America, screw presses and
toothed presses were dominant on our territory.

Given the price of Saaz hops, hop traders had a clear preference:
They chose packaging in sacks over other forms. The maximum
weight was 100 kg.This option was cheaper in the end.The reason
was the efforts to reduce railway transportation costs and tariffs,
which posed a heavy burden for foreign trade.

For example, in the 16™ century in Jachymoyv, two white groschen
were paid for a sack of hops. In contrast, three white groschen were
charged for a full carriage of other goods.The trade policy of Austria-
Hungary was not very favorable for Czech hops.Thanks to special
fees of the German railways for hop transportation, transporting
hops from Nurnberg to Zatec was one third cheaper than the
other way around. In addition, German railways had special large-
capacity wagons for hop transportation. In Zatec, such wagons were
introduced much later by the Eduard Fanta company.

[

Packing plant in Zeyrova street
Balirna v Zeyerové ulici

Tariff barriers hindered progress in hop processing as well. If cylinders
were used, hops became more expensive by 10 to |2 marks because
“iron* was subject to separate tariffs. Packaging materials also played
arole.The previously used linen cloth was gradually replaced by jute.
It provided better protection for hops during the transportation
by horse-driven wagons but it was two to three times heavier. Hop
prices were determined based on the weight included packaging,
and therefore it was necessary to adopt measures regulating the
maximum weight of a jute sack. The hop market was mostly the
so-called “buyer’s market”, and therefore breweries or middlemen
dictated conditions, namely how and where hops should be packed.
As a result, cheaper forms of packaging were given preference even
if hops had to be processed into the required form after being
exported abroad.
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Béhem nékolika set leté historie pouzivani chmele v pivovarech po
vétsinu doby byly Upravy smérovany pouze na snizeni objemu pfi
jeho prepravé.Teprve v poloviné 19. stoleti zacal byt kladen diraz
na snizeni objemu chmele pro transport pri souasném omezeni
pristupu vzduchu.V nasich zemich se prvni ,,vlaStovky* objevily jiz
koncem 18.stoleti, a to prekvapivé v Fadich pivovaru. Prukopnikem
v tomto ohledu byl véhlasny sladek FrantiSek Ondrej Poupé.

Loading of cases
Nakladka beden

V 80.letech |9.stoleti bylo jizznamo pouzivani direvénych oplechovanych
beden pro zamorské relace, kdy v dusledku frachtu (ndjmu lodniho
prostoru) to bylo baleni predevsim pro plachetnice a prevladala
kvadraticka forma. Pro moderni parniky se zacalo uplatiovat baleni
do ,,cylindr®. Slo o velké valcovité nadoby z pozinkovaného nebo
lakovaného plechu, kam se chmel lisoval a obal se pevné uzavrel.
Pozdéji se do cylindrd vkladal chmel zabaleny do Inéného platna,
pozdéji do juty. Existovaly i zpUsoby, Ze z cylindrd byl odsat vzduch
nebo naplnén inertnim plynem.Od tohoto postupu se ale brzy opustilo.
A zatimco v Némecku, Belgii, Anglii a Americe se zacaly pouzivat
hydraulické lisy, v nasSich oblastech prevladaly lisy vietenové nebo
zubové.

Vzhledem k cené zateckého chmele byla tendence obchodniku
jasna: preferovani baleni do Zoku pred ostatnimi formami.A to jesté
v hmotnosti do 100 kg. Tato varianta byla v disledku nejlacingjsi.
To vse kvlli nizSim Zelezni¢nim tarifdm a niz§imu clu, které znacné
zatézovalo obchod se zahranicim.

Tak napriklad v 16. stoleti v Jachymové se platilo clo za jeden zok
chmele 2 bilé groSe, ale z ostatniho zboZi 3 bilé grose za cely
vuz. Také obchodné politické poméry Rakousko-Uherska nebyly
ceskému chmelu moc naklonény. Specidlni sazby némeckych zeleznic
na prepravu chmele znamenaly, Ze doprava chmele z Norimberka
do Zatce byla az o tietinu lacin&j$i nez opaénym smérem. Navic
némecké drahy mély pro dopravu chmele speciilni velkoprostorové
vagony.Ty se v Zatci objevily aZ mnohem pozdéji u firmy Eduard Fanta.

Celni bariéry branily také pokroku ve zpracovani. Pfi pouZiti cylindr(
byl chmel ihned o 10 az 12 marek drazsi, protoze ,,zelezo* se
proclivalo samostatné. Také pouzity obalovy material hral svoiji roli.
Drive pouzivané Inéné platno bylo postupné nahrazeno jutou. Ta
Iépe chranila chmel pri dopravé povozy, ale byla také 2 az 3x tézsi.
A protoze v té dobé byla cena chmele véetné obalu, musela byt
prijata opatfeni stanovujici maximalni hmotnost prazdného jutového
zoku.Vzhledem k tomu, ze vétsinou byl trh s chmelem tzv. trhem
kupujiciho, pivovar nebo prekupnik si diktoval podminky, jak a kde
chmel zabalit. Proto byla uprednostiovana nejlacingjsi forma baleni.
| za cenu toho, ze chmel byl v ciziné upraven do pozadované formy.

V Zatci byla roku 1872 uvedena do provozu Zeleznice.To spolu se
zavedenim telegrafu zcela zménilo podminky na trhu s chmelem,
zrychlilo dopravu a hlavné tok informaci. Zatimco drive byly
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In 1872, a railway was put into operation in Zatec. Along with the
introduction of the telegraph, it completely changed the conditions
on the hop market, speeding up transportation and the flow of
information. Whereas the Klatovy and Sokolov (Falkenau) regions
had previously played a major role because of their proximity to
German breweries, Zatec and Usték gained importance after the
introduction of railway transportation.

The author’s archive includes a copy of a letter that was sent to
Germany in 1843 by a son to a father, informing him about the
availability of hops in Zatec. The letter was sent via wagoners.
Back then, the journey of wagoners to Nurnberg took one month.
Therefore, two months had passed before the son received
an answer on the same channel. Furthermore, commercial customs
of the Bavarian chamber of commerce were adopted. The era of
purchasers and wagoners gave way to contracts for hop supplies,
which were entered into in the spring. It was the beginning of trade
in processed hops.

Hop certification center in Jakubska street (now electric supplies)
Zndmkovna v Jakubské ulici (nyni prodejna elektro)

As a result, special buildings, hop storehouses and packing halls were
built in Zatec.This trend was on the rise at the end of the 19* century.
Just between 1880 and 1890, nineteen such structures were built.
Zatec started getting closer to European customs. In addition to hop
sulphurization, hydraulic presses and the so-called “reiters“(wooden
sieves for hop sifting) were adopted. For a long period of time,
hop pressing was, in fact, the only form of hop processing prior to
shipment. All Czech and foreign breweries used pressed hops.

At the end of the 1970s, it became clear that the old traditional
packing halls could not handle the packing of all produced hops as
hop acreage continued to grow. Therefore, the decision was made
to build a new hop warehouse with a packing hall near the railway
station Zatec—zapad (Zatec West). Given the space limitations, a high-
rise building was built (today’s CHMELARSTVI, cooperative Zatec).
The planning work started in 1969 and the packing hall was put into
operation during the 1976 harvest.

As more emphasis was being placed on economic aspects, it was
necessary to address the limited storability of hops. The solution
was the use of the so-called “hop extracts” and “hop pellets”.
Czechoslovakia was part of the socialist bloc, and therefore new
hop processing technologies were unavailable to our company at
the beginning.

The first attempts to produce hop extract were made in the Louny
brewery in 1960. In 1962, hop extract production was launched
in Nizbor near Beroun in the Aroma national enterprise. SPP Pacov
was the technology supplier. It was a small, experimental line with
a daily capacity of 400 — 500 kg of hops.In 1964,a larger line from the
same manufacturer was put into operation. ETW lines from former
Eastern Germany and an extract machine from Hamburg followed.
Dichloromethane was used as solvent. The Lupofresch company
applied the same type of extraction until 1985.The reason was that
breweries insisted on two-stage extracts containing polyphenols.

vyznamné oblasti Klatovsko a Falkenau (Sokolovsko) kvuli blizkosti
do némeckych pivovar(, po zavedeni Zeleznice nabyl na vyznamu
Zatec a Usték.

V archivu autora je kopie dopisu, kterou v roce 1843 posilal syn otci
do Némecka s informaci o volném chmelu na Zatecku. Dopis byl
poslan po formanech.V té dobé cesta formanl do Norimberka trvala
I mésic. Nez se tedy syn stejnou cestou dockal odpovédi, ubéhly
dva mésice. Navic se preslo na obchodni zvyky bavorské obchodni
komory a éru nakupcich a formand vystfidalo uzavirani smluv na
dodavku chmele na jare. Zacalo se obchodovat jiz se zpracovanym
chmelem.

To vedlo k tomu, Ze v Zatci zacaly vznikat specialni stavby, sklady
a balirny chmele. Nejvétsiho rozmachu tato tendence doznala
koncem 9.stoleti,kdy napf.jen v letech 1880 az 1890 bylo postaveno
19 téchto budov. Zatec se tim zadal pfiblizovat, co se zpracovani ty<e,
evropskym zvyklostem. Kromé sifeni chmele se zavedly hydraulické
lisy a rajtry (dfevéna sita na prosévani chmele). Lze konstatovat, ze
lisovani chmele bylo dlouhou dobu prakticky jedinou formou jeho
Upravy pred expedici. VSechny svétové i ceské pivovary pouzivaly
takto upraveny chmel.

Koncem 70.let 20.stoleti bylo jasné, Ze staré tradicni balirny nebudou
schopny zvladnout zabaleni veskerého vyprodukovaného chmele,
jehoz plocha se stale zvySovala. Proto bylo rozhodnuto u Zeleznicni
stanice Zatec zapad postavit zcela novy sklad s balirnou.Vzhledem
k omezenym prostorovym moznostem bylo rozhodnuto postavit
vysokopatrovou budovu (dnesni CHMELARSTVI, druzstvo Zatec).
Uzemni prace zacaly v zari 1969 a ve sklizni 1976 byla balirna uvedena
do provozu.

Pochopitelné, jak byl kladen stéile se zvysujici diraz na ekonomiku,zacaly
se hledat zpUsoby, jak eliminovat omezenou dobu skladovatelnosti
chmele.Tim bylo pouzivani tzv.chmelovych extraktt a granulovaného
chmele. Kvuli ,,pFislu$nosti* Ceskoslovenska do socialistického
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A “pile” in front of presses at the old packing plant Embankment, “reiters” and a uniformed inspector of the hop certification center

,Hromada“ pred lisy na staré balirné Nasyp, rajtry a kontrolor zndmkovny v uniformé

Hop storage in cylinders Signing of sacks
Skladovani chmele v cylindrech Signovani Zok

Product portfolio
Portfolio vyrobkii

The first woman — press operator Mrs. Spickova Japanese cubes
Prvni Zena - lisatka pani Spickova Japonské kostky

57



CZECH HOPS CESKY CHMEL 2018

In the 1960s, the Research Institute of Brewing and Malting
started experimenting with the use of hop pellets, imported from
Germany. Later on, Chmelarstvi, specialized enterprise (in particular,
its Department of Technical Development and its Commercial
Department), started focusing on hop pellets. The basic principle
of hop pellet production was well-known. However, details were not
available. | can very well recall experiments with the final drying of
hops on the French drum dryer BS-6 of the Citoliby state enterprise
around 1965. Due to frequent fires, this method was abandoned
as it did not have good prospects. Subsequently, the testing of the
Yugoslav Cacak dryer started.

Progress was also made due to the partial liberalization in 1968.
Contacts were established with Heindl,a German company that was
well-known as a modernizer of chamber dryers in hop growers’
enterprises.The traditional packing hall no. | on Chmelarské namésti
was made available for this purpose and rebuilt into a new type of
a hop processing plant. From today’s perspective, it was a pity that
preference was given to the packing terminal point (packing and
adjustment).

The company’s Department of Technical Development was in charge
of processing technologies.Various proposals were made for how to
approach production.An absurd proposal was inspired by an allied
country: to pour hop pellets into paper bags and tie them with
a piece of string. In the end, the system that was implemented at
a later stage was given preference.A method known from chamber
dryers was selected for final drying. A hammer mill made in the
former GDR was used to crush dried hops.A pelletizer for alfalfa,
produced by TMS Pardubice, was used for pelletization. It had a flat
steel matrix and four orbital fairleads. For companies specializing
in serial production, it was not interesting to develop one piece
of equipment for hops. Therefore, our Department of Technical
Development was crucial.

In trade, results of hop processing were used for the first time during
the 1971 harvest. It was the so-called “hop powder* — crushed hop
cones, in fact. They were processed into tablets with a weight of 2.5
kg and vacuum-packed in polyethylene. Two tablets were inserted
into another polyethylene bag and vacuum-packed once again. No
information was available regarding the suitability of this type of
packaging, let alone the permeability of polyethylene for oxygen.At
the beginning, about 200 tons of hop powder were packed, which
were about 2% of the total packaging volume. Moreover, it turned
out that this method of processing was not suitable for breweries.
During hop boiling, the hop powder stayed on the surface for a long
period of time, before it finally sank to the bottom.This prolonged
the hop boiling time and increased energy consumption.Therefore,
two years later, hop processing switched to hop pellets.

Installation of the TMS pelletizer
Instalace granulatoru TMS

tabora byly ze zacatku technologie novych zplusobu zpracovani pro
nasi firmu nedostupné.

Pokud jde o chmelovy extrakt, prvni pokusy s vyrobou probéhly
v roce 1960 v pivovaru v Lounech a od roku 1962 probihala vyroba
extraktu v Nizboru u Berouna (n.p.Aroma). Dodavatelem technologie
byl SPP Pacov. Linka byla mala, prakticky jen na odzkouseni. Denni
kapacita byla 400 az 500 kg chmele.V roce 1964 byla uvedena
do provozu jiz vétsi linka od stejného vyrobce. Pak nasledovaly
linky ETW z byvalého vychodniho Némecka a nakonec extraktarna
z Hamburku.Vzdy vsak jako rozpoustédlo byl pouzit dichlormetan.
Stejny typ extrakce méla do roku 1985 i firma Lupofresch.To proto,
Ze pivovary trvaly na dvoustupfiovém extraktu, ktery by obsahoval

i polyfenoly.

=

On the far left Mit'a Antipovic, third from the left Luba Vent, third from the right
Pokorny, next to him Tonda Srp and at the end Prof. Rybacek

Zleva Mit'a Antipovic , treti Luba Vent, treti zprava Pokorny, vedle Tonda Srp a na
kraji pozdéjsi prof. Rybacek
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Preparation of land for the new packing hall
Priprava pozemku na NB

V Sedesatych letech 20. stoleti zacal Vyzkumny ustav pivovarsko-
sladarsky délat pokusy s pouzitim chmelovych granuli, dovezenych
z Némecka. Nasledné se timto problémem zacal zabyvat i tehdy
Oborovy podnik Chmelarstvi, zejména jeho Technicky rozvoj
a obchodni oddéleni. Zakladni princip vyroby chmelovych granuli byl
znam, ale chybély detaily. Mam v Zivé paméti pokusy s dosuSovanim
chmele na francouzské bubnové susarné BS-6 Statniho statku
Citoliby okolo roku 1965. Kvili ¢astym pozarum byl tento zplusob
vyhodnocen jako neperspektivni a zacaly se zkousSet jugoslavské
susarny Cadak.

Do jisté miry dals$imu rozvoji napomohlo i ¢astecné uvolnéni poméri
v roce 1968. Byl navazan kontakt s némeckou firmou Heindl, ktera
byla jiz znama modernizaci komorovych susaren u péstitelt. Za tim
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Control desk on the Ground Hops premises and Mrs. Slabyhoudkova Vilda Modrocki in the control room of the new packing hall
Ridici pult na MCH a pani Slabyhoudkova Vilda Modrocki na veliné NB

Rovema View of vacuum-packing machines, hard packing
Rovema Pohled na vakuovacky, tvrdé baleni

Tonda Brdicka pressing powder tablets Rovema packing machine
Tonda Brdicka pfi lisovani tablet prasku Rovema balici automat
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Hard packing of pellets Mr. nga soldering cases
Tvrdé baleni granuli Pan Cada pri letovani beden

Cans, quality of cardboard and a Finnish bag
Plechovky, kvalita kartonu a finsky sacek

Mrs. Frybova filling bags with pellets Preparation of cans prior to closing
Pani Frybova pri pInéni sacku s granulemi Priprava plechovek pred uzavienim

Packing for export Hard packing for the domestic market
Baleni pro export Tvrdé baleni pro tuzemsko

60



During the pelletizing process, one substantial problem occurred
and had impact on the final product. It was the quick cooling of
pellets. Various methods were tested, from air cooling to dry ice.
Produced pellets were not sufficiently cooled, had hard edges and
were “sintering®.

They were packaged into round cans with a nitrogen atmosphere
(common technical nitrogen was used again.) Round cans were
soon replaced by AKAWA-type square cans.The first type required
manual tin soldering, which was not practicable. Therefore, the
Commercial Department established cooperation with Imados,
a company specializing in packing processes and packaging materials.
In cooperation with another entity, Mlékarny Klatovy (a dairy
company), it was possible to convert the Eastern German KEVUS
sealer into a sealer for square cans.The dairy company that used the
same type of cans for feta cheese developed a suitable sealing head.

However, hard packaging was used more frequently than cans. Pellets
were weighed on a dosing scale (a net weight of |5 kg) and poured
into a bag in a plywood form. Then, they moved to the vacuuming
stage. Given the nature of the product, the packaging was very hard
— self-supporting, in fact. The subsequent placement into cardboard
did not have any significant impact on the carrying capacity (also
because of the quality of domestic cardboard, which only kept the
packages together). It was used for export. For domestic trade,
packaging was placed on a palette in layers and sewed up in heavy
jute. During transportation, bags were worn out and vacuum lost.
Later on, different materials (including foreign materials) were tested.
A rather extreme solution was a bag from Japan, which had seven
layers. However, it did not solve the problem. Readers may get
the impression that everything was a problem back then.We had
to tackle many issues as we went along, applying the “trial and
error” method. Once we solved a problem, breweries sent additional
requirements right away.

At that time, transportation containers were used for shipments,
in particular to the United States. We had to solve the loading
method quickly. Railway wagons common at that time were loaded
from the side and loading ramps of packing halls were adjusted to
that. Nobody considered front loading. One of the possible solutions
was buying a railway wagon which was placed between wagons
with containers and used for loading. Loading of hop pellets was
particularly difficult. Containers were usually shipped from harbors
on wagons. Pallets with hop pellets had to be loaded on a truck and
transported to the ramp of the high-rise packing hall. They were
unloaded, transported to the other side of the building and loaded
into containers. This increased the risk of damaging the packaging.
Great progress was made by buying a “one-point spreader* from the
container transshipment point in Lovosice. By using it, it was possible
to unload a container with a crane truck at the packing hall, load it
and place it on the chassis of a trailer truck. Some customers did
not trust containers. For example, they insisted that hop cylinders
should be used for containers. And they wanted to use cardboard
without pallets.

At that time, basically all hop processing lines around the world
were switching to the so-called “soft packaging® in inert atmosphere.
In the middle of the 1980s, the decision was made that we would also
adopt the new packing method.A packing machine manufactured by
ROVEMA was acquired. It was similar to machines used by German
companies. However, it was necessary to quickly address the packaging
material. The new packaging was not “self-supporting” and the quality
of cardboard was important. In cooperation with the Duropack
company from Austra, it was possible to choose a type of cardboard
corresponding to the challenging conditions of transportation to
the Japanese market (which was the most complicated market).
An appropriate foil was selected through the Czech representation
of the Wolf Walsrode company.As a result, our products caught up
with competitors (at least visually). A disadvantage of the packing
hall was its location in the urban agglomeration, which did not allow
for using a third shift. In the 1990s, hop pellets were in high demand.
Not only the largest foreign breweries but also domestic breweries,
including Plzensky prazdroj, switched to pellets.
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Ucelem byla uvolnéna tradiéni balirna €. | na Chmelarském namésti
a postupné rekonstruovana na novy typ zpracovani. Z dnesniho
pohledu bylo na skodu, Ze byla preferovana jen tzv. balici koncovka.
To znamend zpisob balenf a adjustace.

Vlastni technologii zpracovani fesil technicky rozvoj podniku. Zde
padaly rGizné navrhy, jak vyrobu Fesit. Zcela absurdni byl navrh sypat
granule po vzoru jednoho spriteleného stitu do papirovych pytli
a zavazat provazkem. Nakonec ale prevladl pozdéji realizovany
systém. Pro dosuseni chmele byl zvolen zplsob, znamy z komorovych
susaren. Pro drceni dosuseného chmele byl pouzit kladivkovy mlyn
z produkce byvalé NDR. Pro granulaci slouzil granulator urceny na
vojtésku, vyrobce TMS Pardubice. Mél plochou ocelovou matrici
a 4 obézné rolny. Firmy v té dobé byly zamérené na vyrobky ve
velkych sériich a vyvijet jedno zarizeni pro chmel bylo pro né
nezajimavé. Proto ten nas technicky rozvoj.

Loading of cylinders into containers
Nakladka cylindrii do kontejneru

Prvni obchodné vyuzitelné zpracovani bylo ve sklizni 1971, a to
piredeviim tzv.chmelovy prasek.Slo v podstaté o rozdrcené chmelové
hlavky.Ty se balily do tablet o hmotnosti 2,5 kg v polyethylenovém
obalu a vakuované. Dvé tablety se vkladaly do dalSiho PE sacku
a opét vakuovaly. Zde je nutno podotknout, Ze o vhodnosti obalu
nebylo moc informaci a o prostupnosti PE pro kyslik uz viibec ne.
V zacatcich se balilo cca 200 tun chmelového prasku, coz bylo asi 2 %
z celkového objemu baleni. Navic se ukazalo, Ze tento zpusob Upravy
neni pro pivovary vhodny. Pfi chmeleni zistéval prasek delsi dobu
pri chmelovaru na povrchu, nez klesl ke dnu. Tim se prodluzovala
doba varu a byla vyssi spotreba energie. Proto se béhem dvou let
preslo na granulaci chmele.

U granulace se objevil jeden zisadni problém, ktery se spolu
s pouzitou technologii promital do finalniho vyrobku.Tim bylo rychlé
zchlazeni granuli. Zkousely se ruzné zplsoby, od chlazeni vzduchem
po suchy led.Vyrobené granule nebyly dostatecné zchlazeny, mély
tvrdé hrany a tzv. se ,,spékaly*.

Baleni probihalo do kulatych plechovek s atmosférou dusiku (opét
byl pouzit bézny technicky dusik). Kulaté plechovky byly nahrazeny
zahy hranatymi, typu AKAWA. Prvni typ se musel rucné letovat cinem,
coz se nedalo prakticky zvladnout. Proto obchodni oddéleni navazalo
kontakt s firmou Imados, ktera se zabyvala balenim a obalovymi
materialy. Zde ve spolupraci s dalSim subjektem, kterym byly Mlékarny
Klatovy, se podarilo predélat vychodonémeckou zaviracku KEVUS
na hranaté plechovky. Mlékarny, které do stejného typu plechovek
balily balkansky syr, vyvinuly zaviraci hlavu na tento novy typ.

Vétsi podil nez plechovky, ale prredstavovalo tzv. tvrdé baleni. Granule
se pres davkovaci vahu (15 kg netto) nasypaly do sacku v preklizkové
formé. Pak se presunuly k vakuaci.Vzhledem k charakteru vyrobku
se skutecné jednalo o tvrdé baleni,v podstaté samonosné. Nasledné
uloZeni do kartonu na nosnost baleni nemélo podstatny vliv
(i vzhledem ke kvalité tuzemskych kartond, které v podstaté pouze
drzely baleni pohromadé). To slouzilo pro export. Do tuzemska se
baleni vrstvila na paletu a celé se to zaSilo do tézké juty. Pri transportu
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We managed to respond to this new trend on time and persuaded
our new owner — the Cooperative for Hop Growing and Processing
— that it was necessary to build a new plant.The decision was made
that a new complex would be built in Mostecka street. The project
preparation took a long time and our supplier had already purchased
the basic machines —a hammer mill and a pelletizer.Therefore, these
machines were placed on the line of the original operation for
testing. It turned out to be the right decision.We realized that Saaz
hops responded to processing in a different way. Both there and on
the newly supplied line, it was necessary to make many changes to
technologies in cooperation with our employees. The hammer mill
was equipped with a system of sieves to guarantee a homogenous
size of crushed particles and the pelletizer had a rotational ring
matrix made in Switzerland, which was tested including drilling and
assessed as optimal for Saaz hops in the original operation. The
initial plan that both machines would be transported to the new
line was not implemented. The machines remained in their original
location and the line was a reserve for the new operation. Later
on, it turned out that a reserve was not necessary because hop
processing in the new operation worked well after the necessary
modifications were made.

Aerial view of a part of packing plants
Letecky pohled na cast baliren

Another crucial decision was what type of hop pellets should be
chosen. In Germany 90 and 45 types were common. Some hop
traders believed that the 45 type was not suitable for Saaz hops.
Breweries argued that Saaz hops had a lower content of bitter
substances and expected higher losses during the production of the
45 type.They also did not like the partial removal of polyphenols.
Our decision was supported by a new act in neighboring Germany,
regulating the maximum content of nitrates in beer. In addition to
water treatment plants, the 45 type was a good solution. We sent
an inquiry to the German Patent Office, which informed us that
the patent protection for the production of 45 type pellets ceased
to exist and was not renewed. Therefore, requests were sent to
German companies to supply the equipment.The construction work
started in 1991.

The opening ceremony of the new plant took place in 1993.In the
spring of 1994, the line for 45 type pellets was put into operation.
However, this was not the end of our efforts to achieve the best
possible processing of Czech hops. After many efforts at various
levels, the company s laboratories became part of the AHA group (an
international group for hop analyses). It was important because we
could verify that our quality was comparable with that of the world’s
leading laboratories and the values selected for 45 type pellets had
a comparable basis.This was a crucial turning point. During a certain
period, the argument was used that chemical analyses should be
performed based on our own methodology. Then, the results were
not comparable to other countries.

The next step was to address the quality of inert gas and its mixing
(the use of nitrogen and carbon oxide as well as the ratio). Of course,
only the highest possible purity of these gases was acceptable.
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dochazelo k prodreni sackd, a tim i ke ztraté vakua. Nasledné se
zkousely razné i zahraniéni materialy, extrém byl saéek z Japonska,
slozeny ze 7 vrstev. Problém to ale neresilo. Mozna pri ¢teni vznika
dojem, Ze vSechno byl problém. Ale skutecné spousta véci se Fesila
tzv. za pochodu, leckdy systémem pokus — omyl. Vyresila se jedna
véc a od pivovarl a obchodnikl byly poZadavky na nékolik dalSich.

V té dobé byly, zejména pro expedice do USA, zavadény prepravni
kontejnery. To pro nas znamenalo urychlené vyresSeni zpusobu
nakladky. Dosud pouzivané Zeleznicni vagony se nakladaly z boku
a k tomu byly prizpisobeny i nakladaci rampy baliren. S &elnim
nakladanim se nikdy nepoéitalo. Resilo se to napf. pies zakoupeni
Zelezniéniho vozu, ktery se zarazoval mezi vagony s kontejnery
a pres néj se provadéla nakladka. Zvlast' tiziva byla nakladka
granulovaného chmele. Kontejnery byly zasilany z pFistavnich mést
vétSinou na vagonech. Palety s granulovanym chmelem musely byt
proto nalozeny na nakladni auto a dovezeny k rampé vysokopatrové
balirny. Zde byly vylozeny, prevezeny na druhou stranu budovy, kde
probéhla vlastni nakladka do kontejneru. Tim se zvySovalo riziko
potencialniho poskozeni baleni. Uplnym pokrokem v tomto sméru
bylo zakoupeni ,jednobodového spreedru z kontejnerového
prekladisté v Lovosicich. Tim bylo mozno kontejner pomoci
autojerabu slozit u balirny, nalozit a opét umistit na podvozek tahace.
Neékteri zékaznici nepfistupovali ke kontejnerum s divérou. Trvali
napr.i pro kontejnery pouzivat chmelové cylindry a z hlediska vyuziti
prostoru ruéni naklddku kartont bez palet.

V té dobé prakticky vSechny svétové linky na zpracovani chmele
prechazely na systém tzv. mékkého baleni v inertni atmosfére.
V poloviné 80. let bylo rozhodnuto, Zze i my pfistoupime na novy
zplsob baleni. Od firmy ROVEMA byl zakoupen balici automat,
obdobny jako pouzivaly némecké firmy. Bylo ale nutné urychlené
resit obalovy material. Nové baleni nebylo ,,samonosné“ a zilezelo
na kvalité kartonu. S rakouskou firmou Duropack se podarilo vybrat
takovy typ kartonaze, ktery odpovidal i narocnym podminkam dopravy
na japonsky trh (ten byl nejslozZitéjsi), pres ceské zastoupeni firmy
WolfWalsrode byla vybrana odpovidajici folie.Tim doslo ke srovnani
naich vyrobku (alespofi vizudlné) s konkurenci. Nevyhodou balirny
ale bylo, ze vzhledem k umisténi v méstské aglomeraci nebylo mozno
vyuzit tfeti sménu. K tomu prispél fakt, Ze v devadesatych letech
20. stoleti nastal skutec¢né masivni pozadavek na granulovany chmel.
Nejen nejvétsi svétové pivovary, ale i tuzemské, véetné Plzenského
Prazdroje, presly na granule.

Tento novy trend se podarilo véas zachytit a presvédcit nového
majitele, kterym se stalo Druzstvo pro péstovani a zpracovani chmele,
o nutnosti postavit novy provoz. Bylo rozhodnuto o vystavbé v arealu
v Mostecké ulici. Protoze jen samotna projektova priprava zabrala
dost casu, dodavatelska firma jiz méla zakoupené zakladni stroje,
a to kladivkovy mlyn a granulator. Tyto stroje byly proto umistény
do linky pivodniho provozu k odzkouseni.To se ukédzalo jako spravné
rozhodnuti.Tady jsme pochopili, jak se rozdilné z hlediska zpracovani

Construction of the new warehouse
Vystavba FNS



Issues related to the storage of hops prior to processing were
becoming important around the world. Our laboratories carried
out multiyear tests with storage in different conditions. The result
was the decision to build air-conditioned hop warehouses in the
existing 14-storey building. Because of its large scope, the project
was implemented in three stages. By 2005, the larger part of the
building was air-conditioned. It led to considerable investments on
the part of hop growers. It was necessary to replace presses for
sacks, which had been used for many years, by a new quadratic
form.This allowed for palleting, storing in several layers and better
use of space. Soon, this capacity was no longer sufficient. Breweries
that did not have their own air-conditioned warehouses had their
purchased hops stored in our cooled warehouses. Given the load-
bearing capacity of the high-rise building, the decision was made to
build a new air-conditioned warehouse linked to the processing line.
To improve utilization, the technology of semiautomatic warehousing
of pallets with hop pellets in four layers was chosen.Another cooled
warehouse for hop growers” packing was opened by CHMELARSTVI
prior to the harvest of 2017.

Processing plant in Mostecka street
Aredl zpracovani chmele v Mostecké ulici

The hop processing line of CHMELARSTVi in Zatec is modernized
every year. In the previous years, a new pelletizer was installed. Prior
to the 2017 harvest,a new packing automatic machine was acquired,
which allows for the quick packing of smaller bags as a response to
the increasing demand of smaller breweries. For this sector, a new
machine for small packages of pressed hops was purchased. They
are referred to as “hop pucks” or “briquettes” and are used for dry
hopping or hop boiling. Briquettes are packed into several layers of
foil and are vacuum-packed.

To conclude, it goes without saying that all procedures and
processes have always been monitored by the employees of the
Hop Certification Center (Central Institute for Supervising and
Testing in Agriculture). The entire production process is certified
in accordance with ISO, HACCP and regular audits are performed
by breweries.
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chova Zatecky chmel. Muselo zde, a pozdéji i na nové dodané lince
ve spolupraci s nasimi pracovniky, dojit k radé zmén v technologii.
Kladivkovy mlyn byl opatren jiz soustavou sit na zajisténi stejnomérné
velikosti drcenych éastic, granulator mél rotacni prstencovou matrici
Svycarské vyroby, vyzkousenou véetné vrtani jako optimalni pro
Zatecky chmel v pdvodnim provozu. Prvotni pfedpoklad, Ze oba stroje
budou prevezeny do nové linky, nebyl realizovan a stroje zdstaly na
misté a linka vlastné slouzila jako pripadna ziloha za novy provoz.
Pozdéji se ukazalo, Ze zaloha neni tfeba, protoze zpracovani v novém
provozu fungovalo po provedenych Upravach dobre.

Dalsim zasadnim rozhodnutim bylo, jaky typ granulovaného chmele
zvolitV té dobé uz byl v Némecku b&zny typ 90 a 45. Cast obchodniki
se klonila k nazoru, ze typ 45 neni pro Zatecky chmel vhodny. Pivovary
argumentovaly zejména skute¢nosti, Ze Zatecky chmel ma nizsi obsah
horkych latek a ocekavaly vyssi ztraty pri vyrobé typu 45.Také jim
vadilo ¢astecné odstranéni polyfenold. Nase rozhodnuti podporil
novy zakon v sousednim Némecku, kdy byl stanoven maximalni
obsah dusi¢nand v pivu. A zde kromé Gpraven vody v pivovarech
bylo pouziti typu 45 urcitym rFeSenim. Po naSem dotazu na Némecky
patentovy Urad nam bylo sdéleno, Ze patentova ochrana zpUsobu
vyroby granuli typu 45 pominula a nebyla nadale obnovena. Proto
byly poptany némecké firmy, zda by uvedené zarizeni mohly dodat.
Stavba zacala v roce 1991.

Novy provoz byl slavnostné otevien v roce 1993 a na jare 1994
byla spusténa i linka na granule typu 45.Tim nase Usili o co nejlepsi
zpracovani ceského chmele neskoncilo. Po mnoha letech sili na
riznych urovnich byly laboratore podniku zafazeny do skupiny AHA
(mezinarodni skupina pro chmelové analyzy). To mélo ten vyznam,
Ze jsme si ovérili, Ze nase kvalitativni vysledky jsou srovnatelné
s prednimi svétovymi laboratoremi a nastavené hodnoty pri vyrobé
typu 45 maji srovnatelny zaklad. To byl diametralni zlom, protoze
jeden cas se dokonce razila zasada, Ze by se chemické rozbory mély
délat podle vlastnich metodik, aby vysledky nebyly srovnatelné se
zahranicim.

Dalsim krokem bylo reSeni kvality inertniho plynu a jeho michani
(pouziti dusiku, oxidu uhliku a v jakém poméru). Pochopitelné byla
akceptovana pouze maximalné mozna Cistota téchto plyna.

Do popredi se ve svété dostavala stale vice otazka skladovani
chmele pred zpracovanim. Nase laboratore provedly nékolikaleté
pokusy se skladovanim v rGznych podminkach. Vysledkem bylo
rozhodnuti vybudovat klimatizované sklady pro chmel,a to vestavbou
do stavajiciho objektu étrnactipatrové budovyVzhledem k rozsahu tato
snaha probeéhla ve tiech etapach a do roku 2005 byla vétsina budovy
klimatizovani. To znamenalo i obrovskou investici u péstiteld. Bylo
potreba vymeénit léta pouzivané lisy na zoky za novou, kvadratickou
formu.To umoznilo paletovani, skladovani v nékolika vrstvach, a tim
padem i lepSi vyuziti prostoru.Ale i tato kapacita prestavala stacit.
Pivovary, které nemély vlastni klimatizované sklady, si nechavaly
zakoupeny chmel skladovat v nasich chlazenych skladech.Vzhledem
k nosnosti vysokopatrové budovy bylo rozhodnuto o vybudovani
nového klimatizovaného skladu navazujiciho na zpracovatelskou
linku. Pro lepsi vyuziti se pouzila technologie poloautomatického
skladovani palet s granulemi,a to ve Ctyrech vrstvach. Dalsi chlazeny
sklad pro péstitelské baleni otevielo CHMELARSTVI pred sklizni
roku 2017.

Modernizace linky na zpracovani chmele ve CHMELARSTVI v Zatci
probihaji kazdym rokem.V minulych letech byl instalovan napfF. novy
granulator a pred sklizni 2017 novy balici automat, ktery umoziuje
rychlé baleni i menSich sackd v reakci na zvySujici se poptavku
u malych pivovard. Pro tento sektor byl poFizen také novy stroj na
mala baleni lisovaného chmele, tzv. chmelové puky nebo brikety pro
vyuziti jak pro studené chmeleni, tak pro vareni. Brikety jsou baleny
do nékolika vrstevné folie a vakuované.

Zavérem netreba dodavat, Ze vSechny postupy a procesy se dély
a stale probihaji pod kontrolou pracovnikii Znaimkovny chmele
(UKZUZ). Cely vyrobni proces je certifikovan dle ISO, HACCP
a probihaji zde pravidelné audity pivovaru.



TRACES OF HOPS

Matous Pihrt (1893 — 1956), the story of a hop grower
from Pnétluky and a post-war chairman
of the Hop Growers Union
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CHMELOVE STOPY

Matous Pihrt (1893 — 1956), pribéh chmelare
z Pnétluk a povalecného predsedy
Jednoty chmelarske
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Time and location of the events:

August 1946, Cesky chmela¥ (“Czech Hop Grower”), a specialized
magazine published by hop growers unions

“Hop grower! After a |5-month break, you hold in your hands your
magazine again. It had accompanied you with all your joys, but more
often sorrows, for more than 18 years. It had informed you, advised you,
defended your rights, conveyed your wishes and very often helped to
rectify errors and mistakes occurring in hop growing by raising awareness
in the public as well as forming public opinion.You receive this issue of the
Czech Hop Grower magazine in new attire. It was published in Prague
and it will serve a more extensive circle of readers than before. Accept
it as your old friend.You, settler from the borderlands who receives this
magazine for the first time, accept it as your companion and adviser,
trust it and familiarize yourself with it. May hop growers’ ideas that were
the basis of this magazine when it was established be the expression of
your wishes and desires under the new circumstances as well: to serve
the interests of hop growers with regard to our hop growing as a whole
and our beloved republic.

Matous Pihrt, Hop Growers Union in Zatec.”

Matous Pihrt was born in Pnétluky on March 10, 1893. Hops have
been grown in Pnétluky, formerly also known as Netluky, since the
I 5% century. Since 1907, the municipality has been part of the Zatec
hop producing region. Since 1921, Pnétluky has been an important
part of the Podlesi hop growing location, in which hops have become
the predominant agricultural crop. The renown of hops from
Pnétluky has been mainly the merit of Frantisek Vladislav Schneider
(1862 — 1918), a leading hop growing expert who contributed to
the introduction of trademarks in the hop trade. In 1937, a total
of 98 hop growers were registered in the municipality. The Hess,
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Cas a misto d&je:
Srpen, 1946, Cesky chmelaF, odborny asopis chmelafskych jednot

,,Péstiteli chmele! Po patndcti mésicni prestdvce dostavds opétné do ruky
sviij Casopis. Ktery po vice nez |8 letech provdzel té ve vSech radostech,
ale mnohem Castéji ve vSech starostech. Byl Tvym informatorem, ale
i radcem a zastancem Tvych prav, tlumochikem Tvych pfani a velmi &asto
dopomohl cestou verejného minéni k odstranéni chyb a vad, jez se ve
chmelantw’ objevily. Dostévc'1§ cislo Ceského chmeIaFe v novém hévu je
dfive. Prijmi jej proto Ty jako svého starého kamardda.Ty pak, osidlence
z pohranidi, jemuZ se dostdvd tento casopis poprvé do ruky, pfijmi jej
jako svého pritele a radce, vénuj mu divéru a sZij se s nim. Necht’ idee
chmelaiské, za jakych byl casopis zaloZen, jsou i za novych poméri
vyrazem Tvého prani a Tvych tuZeb: slouZiti zajmim chmelafii za zretele
na celek nasSeho chmelafstvi a nasi milované republiky.

Matous Pihrt, Jednota chmelai'skd v Zatci.*

Matous Pihrt se narodil 10.brezna 1893 v Pnétlukach.V Pnétlukach,
téz drive Netlukach, se chmel péstoval od I5. stoleti. Obec byla
od roku 1907 sou&asti vyrobni chmelafské oblasti Zatecko a patfila
do obvodu okresniho chmele. Od roku 1921 jsou Pnétluky vyznamnou
soucasti chmelarské polohy Podlesi a chmel se tady stal dominantni
zemédélskou plodinou. O dobrou povést pnétluckého chmele se
zaslouzil zejména FrantiSekVladislav Schneider (1862 — 1918), predni
chmelarsky odbornik, ktery prispél zejména k zavedeni ochrannych
znamek pri prodeji chmele.V roce 1937 bylo ve vsi evidovano
98 péstiteld chmele. Chmelarské rodiny Hessu, Patrovskych,Andrtd,
B8hmd, Kurkd, Lindnerd a samozfejmé Pihrtd jsou v Pnétlukich
zastoupeny dodnes. Podle obecni kroniky byli Pihrtové usedli
v Pnétlukach minimalné od roku 1787.Matous Pihrt byl v obci verejné

= P _-J‘I’

Pnétluky village
Pohled na obec Pnétluky
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The house of Pihrt’s family, No. |8, Pnétluky village
Ddm rodiny Pihrtovy ¢.p. 18, Pnétluky

Patrovsky,Andrt,Béhm, Kurka and Lindner families and — of course —
the Pihrt family are still represented in Pnétluky today.According to
the local chronicle, the Pihrt family has been in Pnétluky since at least
1787.Matous Pihrt became active in the public life of the municipality
in 1927. In this year, he was elected to the municipal council. He
remained in the council after the next municipal elections in 1931.He
was also a member of the local school board. Of course, he dedicated
his efforts to farming and hop growing. After the war ended, in July
1945, he was appointed chairman of the Hop Growers Union. He
replaced Cyril Vitner from Hredle.In 1946, hops were grown on 71
hectares in Pnétluky, which corresponded to 5,929 threescores of
hop rhizomes. Matous Pihrt was the chairman of the original Hop
Growers Union until its abolishment in 1948.Then, he worked for
the Central Hop Growers Commission at the United Federation
of Czech Farmers. He was a correspondent for the Cesky chmelaf
(“Czech Hop Grower‘) magazine. In the municipality, he strove to
build a cooperative oast house for hops, which was finished in 1955.

Matous Pihrt’s relationship to the municipality, its history and hops
is best reflected in his essay entitled “How our fathers grew hops®,
which he wrote in 1944:

“As to the history of our hop growing municipality, | will try to present
some of my memories of the period 40 to 50 years ago, during which
our fathers grew hops.

Since time immemorial, hops have been grown in Pnétluky to a certain
extent. The conditions were very difficult in the past. Hop acreage
increased considerably after the introduction of trellises. Up until
1905 — 1910, it was unthinkable to plant hops in a field which had
not been previously deeply plowed in the correct way. Deep plowing
was awfully hard work. Nowadays, it is common to only plow two
furrows and hard manual work has been replaced by animal labor.
Hop grower Petrlik still plowed his soil deeply in 1940. However, his
death meant an end to the previously used deep plowing.
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cinny jiz v roce 1927, kdy byl zvolen do obecni rady.V obecnim
zastupitelstvu byl i po dalSich volbach v roce 1931.Byl i ¢lenem mistni
Skolni rady. Samozfejmé se vénoval rolnictvi a chmelu. Po skonéeni
valky se v Eervenci 1945 stal predsedou Jednoty péstitelli chmele,
kde vystridal CyrilaVitnera ze Hredel.V roce 1946 se v Pnétlukach
péstoval chmel na 71 ha, coz predstavovalo 5.929 kop chmele.Ve
funkci pFedsedy Jednoty zUstal Matous Pihrt aZ do doby jejiho zruSeni
v roce 1948. Potom pracoval v Ustfedni chmelai'ské komisi pfi
Jednotném svazu Eeskych zemédélct. Dopisoval do asopisu Cesky




In the past, hops were grown on poles only, which was much more
labor intensive. In the spring, in was necessary to sharpen, distribute,
erect and tie the poles. It was dangerous and falling from a ladder
often led to accidents. Hop fields with poles were difficult for hop
pickers as well. Lifting poles and pulling down hops was hard work.
The strongest and most skillful worker pulled down hops from poles
for all hop growers. Or he at least lifted them with a hook.

The first hop field with trellises was established in Pnétluky in 1886
by husbandman Matéj Hes from Dolec.The trellises were produced
by master carpenter Rébl. Columns were straight and had laths across.
The height was four meters. Some of the local hop growers grew
hops on poles up until 1923.In that year, two-spotted spider mites
caused extensive damage, mostly in hop fields with poles where they
could nest well without being disturbed by the wind.After that year,
all hop fields with poles were abolished in our region. Cultivation of
hop fields was much more difficult as well. Suitable tools were not
available, and therefore hop fields were hoed in rows.

The first weeding machine was manufactured by the local smith
Jirasko as early as 1910. It was very practical and it still ranks among
the best today. In 1914, an exhibition and competition of weeding
machines took place in Pnétluky. The weeding machine of our master
was recognized to be the best and it was awarded first prize. As
a result of the outbreak of the world war, this matter was forgotten
and the master did not even receive an honorable mention from
the agricultural council. However, we still remember our ingenious
manufacturer of the weeding machine with gratitude, which is more
valuable than any diploma.

In about 1922, plows were accepted with great interest. The plow
from smith Tolman from Konétopy proved to be most useful and
some husbandmen still use it today.

The most important turning point in our hop growing was the
introduction of hop sprays, which are indispensible for hop cultivation.
It used to be sad to see how much hop growers toiled only to have
two-spotted spider mites and hop aphids ruin their work. Up until
1911, hop growers sprayed hops heavily but there were only five
sprayers available in the village. In that year, hop aphids were raging,
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Hop growers on village square in 1950
Chmelafi na navsi, Pnétluky, | 950
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Hop pickers in Pnétluky 1947
Cesaci chmele, Pnétluky 1947

chmelaf.V obci se snazil o vybudovani druzstevni susarny chmele.
Ta byla postavena v roce 1955.

Vztah Matouse Pihrta k obci, k jeji historii a ke chmelu, nejlépe
vystihne jeho esej ,,Jak chmelarili nasi otcové®, kterou napsal v roce
1944:

,, K historii nasi chmelarské obce pokusim se i ja podati trochu
vzpominek na dobu, kdy prred 40 az 50 lety chmelafrili nasi otcové.

V Pnétlukach se péstoval chmel od nepaméti v urcitém rozsahu, za
dratének se plocha chmelnic podstatné zvysila. Do roku 1905 - 1910
nebylo u nas myslitelno sazet chmel na pole, které by nebylo dfive
spravné Sachtované, coz byla prace hrozné namahava. Ted' se uz
jen orava dvé brazdy, tézka rucni prace je nahrazena praci potazni.
V roce 1940 sachtoval u nas jesté chmelar Petrlik, ale jeho Umrtim
pominulo jiz asi UpIné drivéjsi Sachtovani.

Drive se péstoval u nas chmel na samych tycovkach, s nimiz byvalo
také mnohem vice prace. Z jara bylo nutno tyce ostrit, roznést,
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so we started looking for sprayers.Ten house owners drove to Slany
but sprayers were not in stock. They were ordered from Vienna by
telegraph and we received them within a week. They were carried
on the back and using them was strenuous. However, it paid off one
hundred times during the first year. In those days, hops cost 230
guldens per zentner and whoever did not spray hops ended up not
having any.The interest in sprayers grew and in 1912 we organized
a competition. Factories started producing various sprayer types for
hop growers — mostly wheel-barrow sprayers. There were Cisar’s,
Kliment’s, Nechvil's and Hinz’s sprayers on the market but Hastal’s
sprayer from Rakovnik proved to be most useful.Three years ago, two
self-propelled motor sprayers were available in Pnétluky. This year,
about eight motor sprayers were purchased. They were better than
self-propelled sprayers, which often have failures. Hop growers spray
hops diligently and sometimes it even harms their health. In 1942,
for example, there were two cases of poisoning due to nicotine-
sulfate spraying. But it ended well because hop growers in Pnétluky
can bear a lot!

Some hop pickers moved to hop growers to help them finish the
harvest and repair back baskets and stools. Some offered other items
as well: whistles, doves and various flowers. One of them even made
a rocking horse for us.

It is interesting that in those days hops were picked during the
monastery pilgrimage.The old hop varieties were early hops.The first
planting stock of today’s Saaz was delivered around 1890 and it was
not before 1914 that today’s Saaz was commonly grown.

In the past, hops were dried in the sun and above ovens. My father
had 100 threescores of rhizomes and he dried hops in the kitchen.
He built a stand and placed shelves on it. He had about 50 lath
boxes and an extended chimney from the oven.That was his “oast
house®. It was a hard job and a difficulty for the entire family. My
father built the oast house in 1898 for two lath boxes on wheels.
From 1880 up until 1890, lath boxes were mostly firm. Hops were
poured and heaped on them, which resulted in crumbling. Later on,
the construction of modern oast houses started. Mr. Kurka from
Louny and Mr.Vitavsky from Rakovnik delivered them. Today, oast
houses of some hop growers in Pnétluky are already equipped with
electric fans. In the past years, much has changed and improved.
In conclusion, | would like to mention that many fruit trees have
always been grown in Pnétluky.

Plums, cherries, pears and also our beautiful red apples thrived
here. When trellises were introduced, many orchards were clear-
felled. In the years 1909 — 1910, a crisis came as a result of hop
overproduction and hop growers suffered the consequences of only
relying on hops. Now, we are trying to plant some fruit trees around
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tycit a pak povazovat, a to bylo hodné nebezpecné, nebot’ padem ze
ZebrFiku doslo casto k Urazu.Také pro cesace chmele byla tycovka
obtizna, vyzvedavani tyci a stahovani chmele byla prace tézka.
Ponejvice siln€jsi a zruénéjsi délnik pro vSechny cesace tyce stahoval,
anebo aspon hakem povytahoval.

Prvni draténku v Pnétlukach stavél v roce 1886 hospodar Matéj Hes
v Dolci. Konstrukci zhotovil mu tesarsky mistr Rébl. Sloupy staly
rovné, napri¢ byly laté, takze se jim rikalo latovka a byla vysoka 4 m.
NeékteFi zdejsi chmelari péstovali vSak chmel na samych tycovkach
az do roku 1923, kdy u nas radila sviluska a ponejvic na tycovkach,
ve kterych se ji dobre hnizdilo, a kde ji vitr nerusil. Po tomto roce
zrusily se pak tycovky u nas vSechny. Téz obdélavani chmelnic

péstovany chmel se kopal v radach.

Prvni plecku zhotovil nam mistni kovar Jirasko jiz v roce 1910, a to
velmi praktickou a jesté dnes je jednou z nejlepsich.V roce 1914
byla v Pnétlukiach vystava a soutéz plecek. Plecka naseho mistra
byla uznana jako nejlepsi a odménéna prvni cenou. Nasledkem
vypuknuvsi svétové valky bylo na véc zapomenuto a mistrovi nedoslo
ani uznani od zemédélské rady. Za to my na naseho dumysiného
vyrobce plecky vdééné vzpominame, a to je jesté cennéjsi nez néjaky
diplom.

Také pluh na kopani byl asi v roce 1922 s velkym zajmem prijat. U nas
osveéddil se nejlépe pluh kovare Tolmana z Konétop, vétsi hospodari
s nim jesté dnes kopou.

Nejvétsi obrat v nasem chmelafstvi zpusobily chmelné stFikacky,
bez nichz se chmel péstovat nemize. Byvalo to smutné, kdyz se
chmelafi lopotili a pak jim sviluska a msice jejich praci znicila. Do
roku 1911 se u nas velmi strikalo, v celé obci bylo jen pét strikacek.
V tomto roce radila u nas msice, a tak jsme pocali shanét strikacky.
Tenkrét jelo u nas 10 domkari do Slaného, ale tam stFikacky nebyly
na skladé, a proto byly telegraficky objednany az z Vidné a v tydnu
jsme je obdrzeli. Byly to stroje k noSeni na zadech, prace s nimi byla
namahava, ale stonasobné se nam to hned po prvém roce zaplatilo.
Chmel tehdy stal 230 zlatych za cent a kdo nestrikal, nemél chmel
Zadny. Zajem o strikacky vzrostl a usporadali jsme v roce 1912
soutéz.Tovarny pocaly pro chmelare vyrabét strikacky,a to ponejvice
trakafové ruznych typu. Byly to Cisarovy, Klimentky, Nechvilovy,
Hinzovky, ale u nas se nejlépe osvédcila stfikacka Halastova
z Rakovnika. Jiz pred tfemi roky byly v Pnétlukich dvé motorové
strikacky samopojizdné a letos se koupilo asi osm strikacek pouze
motorovych, které se dobre osvédcuji, Iépe nez samopojizdné, v nichz
se vyskytuji ¢asto poruchy. Chmelari stfikaji pilné, az jim to nékdy
Skodi na zdravi.Tak napriklad v roce 1942 pfi strikani nikotinsulfatem
byly zde tfi pfipady otravy, vyzadavsi si Iékarské osetfeni. Dobre to
dopadlo, chmelari pnétlucti vydrzi mnoho!

Neékteri cesaci se nastéhovali hned ke chmelariim, aby jim pomohli
dokonéit Zné a opravit nuse a stolicky. Nékteri méli i jiné véci: pistaly,
holubicky, ruzné kvétiny, a jeden dokonce udélal nim i houpaciho
koné.

Zajimavé je, ze tenkrat o klasterskou pout’ se jiz zarucené Cesalo.
Tenkrat se u nas péstoval jesté stary cesky chmel, ktery byl ranéjsi.
Prvni sadicka naseho dnesniho cervenaku byla k nam pFivezena kolem
roku 1890 a trvalo to az do roku 1914, nez se dnesni cervenak pocal
péstovat vSeobecné.

Drive se chmel susil na slunicku a nad kamny. Otec mél na 100
kop chmele a susarnu si udélal v kuchyni. Postavil stojan, nadélal
police a mél asi 50 platénych lisek, od kamen prodlouzeny kominek
a susarna byla hotova. Byla to prace namahava a potiz pro celou
rodinu. Susarnu postavil otec v roce 1898, a to pouze na dveé lisky
(vozejky), ale uz pojizdné. Do roku 1880 az 1890 byvaly ponejvice
lisky pevné, na které se chmel nasypal a shrnoval, ¢imz se hodné
rozdrobil. Pak se zacaly stavét susarny moderni, které u nas zafizoval
Kurka z Loun aVltavsky z Rakovnika. Dnes jsou jiz opatfeny susarny
nékterych chmelart v Pnétlukich také elektrickymi ventilatory.
V uplynulych letech bylo u nas hodné zménéno a zdokonaleno. Ke
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The grave of Pihrt’s family in Pnétluky
Hrob rodiny Pihrtovy, Pnétluky

the School of Economics, which was built on a plot where an orchard
had previously been clear-felled. However, some fruit varieties, which
used to thrive here, have become extinct.*

Matous Pihrt’s name started disappearing from the municipal
chronicle and from the pages of the Cesky chmelaf (“Czech Hop
Grower”) magazine in 1952. As is common in rural areas, his son
Josef (1925 —2001) followed up on his work and gradually advanced
from a group leader to the chairman of the local unified agricultural
cooperative.

Time and location of the events:

January 1956, Cesky chmelaF (“Czech Hop Grower®), a specialized
magazine published by hop growers unions

“On January 5, 1956, Matous Pihrt — the former chairman of the hop
growers organization, a member of the unified agricultural cooperative
in Pnétluky and a steward of the hop growing branch of the Central
Institute of Supervising and Testing in Agriculture — passed away in Pnétluky
in the Louny region at the age of 63 years. He was also an author of the
Chmelarstvi magazine. He successfully applied his practical experience for
the benefit of Czechoslovak hop growing. In the years following the end
of occupation, he led the Hop Growers Union and later was a member of
the Central Hop Growers Committee. Matous Pihrt remained faithful to
hops, his favorite crop, until the end of his life, which had been filled with
diligent work. His life was simple and deeply human. So was his funeral
on the local cemetery in the circle of the most faithful ones and members
of the cooperative. The chairman of the Unified Agricultural Cooperative
in Pnétluky, A. Patrovsky, bid a final farewell to him on behalf of everyone.
A. Patrovsky emphasized that the departed remained a genuine, hearty
person until the end of his days. For these qualities and his work, we owe
Matous Pihrt our lasting respect and remembrance®

Written with the use of archival materials, documents and
photographs of the Hop Museum in Zatec, the local chronicle of
Pnétluky, the book “Pnétluky”” by Bohumir Roedl as well as with the
consent and assistance of Vladimir Pihrt — a grandson from Louny,
Ladislav Andrt — mayor of Pnétluky, and Ing. Cestmir Hess from the
Chmel Podlesi company in Pnétluky.
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konci se zminuji o tom, Ze se v Pnétlukach péstovalo vzdy mnoho
ovocného stromovi.

Darily se tu vyborné Svestky i tresné, hrusky a krasna nase
panenska jablka. Pri zavadéni dratének bylo mnoho ovocnych
zahrad vykaceno, a kdyz pak prisla krize v dusledku prechmelareni
v roce 1909 - 1910, doplatili na to chmelari, ze se spoléhali jen na
chmel. Narodohospodarskou $kodu, vzniklou vykacenim ovocného
stromovi, snazime se ted’ upravit zakladanim novych ovocnych sadq,
ale nékteré druhy ovoce, dfive se u nas dafici, zatim vymizely.*

Jméno Matouse Pihrta se od roku 1952 zacalo vytracet z obecni
kroniky i ze stranek Ceského chmelaFe. Jak to byva na venkové
zvykem, jeho syn Josef (1925 —2001) navazal na jeho praci a postupné
se od skupinare pro chmel propracoval na predsedu mistniho JZD.

Cas a misto dé&je:
Leden, 1956, Cesky chmelaf, odborny ¢asopis chmelaiskych jednot

,Dne 5. ledna 1956 zemfrel v Pnétlukdch na Lounsku ve véku 63 let
JZD Pnétluky a divérnik UKZUZ, chmelarské pobocky. Byl rovnéz
spolupracovnikem casopisu Chmelafstvi. Své bohaté praktické zkuSenosti
doved! dobfe uplatnit ve prospéch &s. chmelarstvi.V letech po skonceni
okupace stdl v cele Jednoty chmelaiské a poté byl clenem ustiedni
chmelarské komise. Matous Pihrt ziistal az do konce svého, pilnou praci
naplnéného Zivota, véren chmelu, ktery si nejvice oblibil. Tak jako byl prosty
a hluboce lidsky jeho Zivot, tak prostym zpilsobem byl v kruhu svych
nejvérnéjSich a za ucasti druZstevnikii pochovan na mistnim hrbitove.
Za vSechny se s nim rozloucil predseda JZD Pnétluky,A. Patrovsky, ktery
pfibomnél, Ze zesnuly az do konce zistal prostym srdecnym clovékem.
Pro tyto vlastnosti a pro svoji prdci ziistane Matous Pihrt v trvalé ucté
a vzpomince.*

Text byl zpracovan s pouzitim archivnich materidld, dokument(
a fotografii Chmelarského muzea v Zatci, obecni kroniky z Pnétluk,
knizky ,,Pnétluky” od Bohumira Roedla, se souhlasem a s pomoci
Vladimira Pihrta, vnuka z Loun, Ladislava Andrta, starosty obce
Pnétluky a Ing. Cestmira Hesse z firmy Chmel Podlesi Pnétluky.



A STUDY VISIT TO JAPAN
WITH CZECH AND MORAVIAN
HOP GROWERS
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ZA POZNANIM DO JAPONSKA
S CESKYMI A MORAVSKYMI
PESTITELI CHMELE

Mgr. ZDENEK ROSA, BA
CHMELARSTVI, cooperative Zatec / CHMELARSTVI, druZstvo Zatec




Every year, CHMELARSTVi, cooperative Zatec,and BOHEMIA
HOP a.s. organize a study visit to different hop growing areas around
the world for their hop suppliers. The objective of such visits is to
present local hop growing technologies to Czech hop growers and
to give them the opportunity to discuss important topics with hop
growers in other regions around the world.

Over the past |5 years, we have visited German hop growing areas
several times, Slovenia, Poland, Belgium, France, the United Kingdom,
Austria, Slovakia and — in 2016 — the United States.

The destination of the last study visit organized by CHMELARSTVI for
45 participants was Japan.The primary objective was to get to know
what is traditionally the largest market for Saaz hops.

The Japanese breweries Asahi, Kirin, Suntory, Sapporo and Orion have
been long-time buyers of Saaz hops, which they have used from the
outset of beer brewing in Japan, i.e. from the end of the 19 century.
The Saaz hops are associated with major brands of Japanese lagers
— Asahi Super Dry, Kirin Lager, Ichiban Schibori, Premium Malts and
Sapporo Classic.The Hop Museum in Zatec exhibits a purchase order
for Saaz hops to be supplied to Yokohama, which dates back to 1905.

During their short stay in Japan, Czech hop growers had the opportunity
to visit a production plant of the Kirin brewery in Yokohama,
a microbrewery of the Kirin brewery (Spring Valley Brewery),
a production plant of the Suntory brewery in Kyoto, a hop processing
line of the Kirin brewery, the brewery’s research hop fields and two
hop growers in the Iwate region in the north of Japan.The trip also
included stops in Tokyo, Osaka, Nara, Kyoto and in the Hakone region.

Czech hop growers received a very warm welcome and had the
opportunity to witness first-hand how respected Saaz hops are
in Japanese breweries. In addition to participating in tours, hop growers
also had discussions with brewmasters of the individual breweries and
tasted excellent Japanese beers.In the brewery in Yokohama, Czech hop
growers were welcomed by Mr. Kichise and Mr. Owa, in the Suntory
brewery by Mrs.Wakabayashi and brewmaster Mr. Hayashi.

In Tokyo, we visited the beer restaurant Bierreise98, which had Pilsner
Urquell on tap, as well as Asahi beers and a special beer from Bay
Brewing in Yokohama. In addition, Czech cult films were screened.

The journey also led to Japanese breweries and Japanese hop growers
in the Iwate region.

Over the last 40 years, the hop growing area in Japan has been
reduced from 1,234 hectares to 120 hectares. Total production
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CHMELARSTVI, druistvo Zatec a BOHEMIA HOP a.s.
poradaji kazdym rokem pro své dodavatele chmele odborny zajezd
do rlznych svétovych oblasti s péstovanim chmele. Cilem téchto cest
je seznamit Ceské péstitele chmele s mistnimi technologiemi péstovani
chmele a moznost diskuse s péstiteli chmele v téchto svétovych
oblastech.

V uplynulych |5 letech jsme jiz navstivili nékolikrat némecké chmelarské
oblasti, Slovinsko, Polsko, Belgii, Francii, Velkou Britanii, Rakousko,
Slovensko a v roce 2016 také USA.

Tentokrat odborny zijezd CHMELARSTVI se 45 Géastniky zamifil
poprvé do Japonska. Cilem bylo pfedevsim poznani naseho tradicné
nejvétsiho trhu pro Zatecky chmel.

Japonské pivovary Asahi, Kirin, Suntory, Sapporo a Orion jsou
dlouholetymi odbérateli Zateckého poloraného Eerveidku, ktery
pouzivaji od zacatku historie vareni piva v Japonsku, tedy od konce
19. stoleti. Zatecky chmel je spojen s hlavnimi zna¢kami japonskych
lezékd — Asahi Super Dry, Kirin Lager, Ichiban Schibori, Premium Malts
nebo Sapporo Classic. Chmelaiské muzeum v Zatci mé vystavenu
objednavku na Zatecky chmel do Jokohamy dokonce z roku 1905.

Cesti péstitelé chmele méli b&hem kratkého pobytu v Japonsku
moznost navstivit vyrobni zavod pivovaru Kirin v Jokohamé, minipivovar
SpringValley Brewery pivovaru Kirin, vyrobni zavod pivovaru Suntory
v Kjotu, linku na zpracovani chmele pivovaru Kirin, plochu vyzkumnych
chmelnic pivovaru a dva péstitele chmele v oblasti Iwate na severu
Japonska. Cesta byla doplnéna zastavkami v Tokiu, Osace, Nare, Kjotu
a v oblasti Hakone.
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in 2017 amounted to 273 tons, which represents a very solid yield
of 2.28 t/ha. The average area of hop fields in Japan is 0.69 ha —i.e.
considerably smaller than in other hop growing countries.The largest
part of Japanese hop production is concentrated in the Iwate, Akita,
Yamagate prefectures and a smaller part in the Aomori and Hokkaido
prefectures. For the most part, Japanese hops are directly linked to
individual Japanese breweries, in particular Kirin, Sapporo and Asahi.

The visit to the hop growing region included the enterprises Esashi and
Tono. Czech hop growers were very interested in the Japanese hop
growers’ approach to hop growing, which is very intensive in terms
of manual labor. During the visit, the lowering of hops was under way.

AME
ﬂn CHMELE
SUNTORY KYOTO

Cesti péstitelé chmele byli v Japonsku pivovary velmi viele pfivitani
a méli moZnost se na vlastni o&i presvédcit, jak vazeny Zatecky chmel
v japonskych pivovarech je. Péstitelé méli vedle prohlidky moznost
diskuse s hlavnimi sladky jednotlivych pivovart a soudasti byla
samozi'ejmé také degustace velmi kvalitnich japonskych piv.V pivovaru
v Jokohameé privital ¢eské chmelare pan Kichise a pan Owa, v pivovaru
Suntory pani Wakabayashi se sladkem panem Hayashi.

V ramci navstévy Tokia jsme navstivili pivni restauraci Bierreise98, ktera
vedle piv Asahi, a specidlu z pivovaru Bay Brewing z Yokohamy méla na
vyéepu Plzensky Prazdroj a promitala kultovni ¢eské filmy.

Cesta mifila jak do japonskych pivovar, tak k japonskym péstitelim
chmele v oblasti Iwate.

Plocha chmelnic se v Japonsku za poslednich 40 let snizila
z | 234 hektarl na 120 ha. Celkova produkce dosahla v roce 2017
celkem 273 tun, tj. velmi pékny vynos 2,28 t/ha. Primérna plocha
chmelnic 0,69 ha je vSak vyrazné mensi nez v jinych chmelarskych
zemich. Vétsina japonské produkce chmele je soustiedéna
do prefektur Iwate, Akita, Yamagate a mensi ¢ast pak v prefekturach
Aomori a Hokkaido. Vétsina japonského chmele je prfimo spojena
s jednotlivymi japonskymi pivovary, kdy nejvétsi ¢ast produkce spada
pod pivovar Kirin, dile Sapporo a Asahi.

Navitéva chmelaf'ské oblasti miFila do podnik v Esashi a Tono. Ceské
chmelare zaujal predevsim pristup japonskych péstitell k péstovani
chmele, ktery je velmi narocny na ruéni praci.V dobé navstévy pravé
probihala operace stahovani chmele, ktera je jedineéna pravé pro
Japonsko, kde z diivodu silnych vétra méri konstrukce 5 m a v prabéhu
cervna je chmel o cca 2-3 metry stahovan. Pro podporu vétsiho poctu
hlavek jsou také zastipovany konce pazochil. Sloupy v ramci chmelnice
jsou kovové a meziradi je Siroké 4 m. Zarizeni pro sklizen chmele jsou
vétSinou v ramci druzstev, které sdruzuji nékolik péstiteld chmele.




This is something unique to Japan. Because of strong winds, trellises
are as high as five meters. In June, hops are pulled down by two to
three meters. To support the growing of a higher number of hop
cones, the ends of stems are nipped off. Poles in hop fields are made
of metal and inter-rows have a width of four meters. Hop harvesting
equipment is usually provided by cooperatives that unite several hop
growers. In addition to hops, hop growers in this area also grow rice
and vegetables on a comparably small average area. Most hop growers
are more than 70 years old (the visited hop grower was 78 years
old) and many of them do not have successors. Therefore, Japanese
breweries are now trying to take steps to preserve hop growing
in Japan.The hop processing line near Oshu processes about 200 tons
of hops into T90 pellets during the winter season.

Our thanks for the organization of the study trip belong to the
Japanese breweries, to EAT and to the CK2Go travel agency, which
had taken great care of hop growers in 201 | during their attendance
at the International Hop Congress in Hobart.
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Vedle chmele péstuji chmelafi v této oblasti také ryZi nebo zeleninu,
ale také na pomérné malé primérné plose.Vétsina péstitell dosahla
jiz véku pres 70 let (navstiveny péstitel 78 let) a v mnoha pripadech
nema nasledovniky, proto se japonské pivovary snazi v soucasné dobé
podnikat kroky k zachrané péstovani chmele v Japonsku. Linka na
zpracovani chmele blizko Oshu zpracuje béhem zimnich mésicl cca
200 t chmele do granuli typu 90.

Podékovani za organizaci odborného zajezdu patfi japonskym
pivovarim, spolecnosti EAT a cestovni kancelari CK2Go, ktera
se o chmelafe vytecné postarala uz v roce 2011 pri navstéve
Mezinarodniho chmelarského kongresu v Hobartu.



2018 HOP GROWERS' DAY

CHMELARSKY DEN 2018

Ing. MICHAL KOVARIK




On August 9, 2018, the Hop Research Institute organized the
Hop Growers’ Day at its Research Farm in Steknik. The event
was attended by many hop growers. The Ministry of Agriculture
was represented by Ing. Zuzana Pribylova, head of the Special
Commodities Department.

Ing. Josef Patzak, Ph.D., managing director of the Hop Research
Institute, welcomed participants in the courtyard of the Research
Farm. Ing. Jaroslav Pokorny, Ph.D, head of the Research Farm,
provided organizational information. Ing. Lubo$ Hejda, chairman of
the Hop Growers Union, presented pre-harvest estimates, which
took into account this year’s dry spell — numerous tropical days
and nights in July with unusually low total precipitation. The Hop
Growers Union expressed its appreciation for the support provided
by the Ministry of Agriculture as part of the Rural Development
Program.The Hop Growers Union is taking all efforts to maintain
the high quality of Czech hops. Hops are foodstuff! Everyone getting
in touch with hops needs to be aware of that. Therefore, hop
growers installed new warning notices for operators of machines
and harvesting technology. Quality, cleanliness and hygiene come
first for Czech hop growers.

Global hop acreage has again increased. This topic was discussed
by Mgr. Zdenék Rosa, BA, chairman of CHMELARSTVI, cooperative
Zatec. He also informed attendees about hop estimates around the
world.The Czech Republic had the lowest rainfall among European
countries. Harvest will probably be comparable to the previous
year in terms of production volume. At the end of his speech, the
chairman touched on the development of hop replanting in the
United States. The US hop growers managed to replant 20 % of
their hop acreage year-on-year.

A representative of the Central Institute for Supervising and Testing
in Agriculture specified this year’s hop acreage. Hops are grown on
a total of 5,020 hectares of fertile hop fields.

After the numerous speeches and presentations, participants took
a walking tour of hop fields on the so-called “Emperor’s Path”.
Employees of the Hop Research Institute provided information on
the agricultural machinery currently being used, nutrition tests, hop
protection, hop breeding and planting stock production.

The program of this year’s Hop Growers’ Day was very rich.The
event took place with the participation of numerous exhibitors of
hop machinery, nutrition and irrigation products as well as insurance
providers. The attendees had the opportunity to taste the “Zatec
Greeting” — hop ice cream from a renowned ice cream producer
in the Kladno region.
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Chmelarsky institut s. r. o. usporadal 9. srpna 2018 na svém
hospodarstvi ve Stekniku Chmelarsky den.Akce se zucastnila cela
rada péstiteld chmele. Ministerstvo zemédélstvi zastupovala vedouci
Oddéleni specialnich komodit Ing. Zuzana Pribylova.

Na dvore ucelového hospodarstvi privital Géastniky jednatel
Chmelarského institutu s. r. o. Ing. Josef Patzak, Ph.D. a organizacni
nalezitosti doplnil vedouci hospodarstvi Ing. Jaroslav Pokorny,
Ph.D. Pfedseda Svazu péstiteld chmele Ing. Lubo$ Hejda predstavil
predskliziové odhady, které zahrnuji pFisusek vlivem cetnych
cervencovych tropickych dni a noci. Pravé v cervenci byl thrn srazek
nebyvale nizky. Spadlo jen 25 % dlouhodobého pruméru vody. Svaz
péstitell chmele uvital podporu ze strany Ministerstva zemédélstvi
v pripadé vypsaného kola Programu rozvoje venkova. Svaz péstitelt
chmele se snazi pro kvalitu ¢eského chmele délat vse co je v jeho
silach. Chmel je potravina! A to si musi uvédomit kazdy, kdo prichazi
se chmelem do styku. Proto maji péstitelé nové k dispozici varovnou
ceduli pro obsluhu stroju a skliziovych technologii. Kvalita, ¢istota
a hygiena je u eskych péstitell na prvnim misté.

Plocha chmele ve svété opét vzrostla. O tomto tématu hovofil
ve svém vystoupeni predseda CHMELARSTVI, druzstva Zatec
Mgr.Zdenék Rosa, BA. Dile informoval o blizSich odhadech péstovani
chmele ve svété.V Ceské republice, oproti ostatnim evropskym
statlim, spadlo v éervenci nejméné vody. Sklizeri bude pravdépodobné
vysi vyroby velmi podobna predeslému ro¢niku.V zavéru se predseda
druZstva pozastavil u vyvoje presadby chmele v USA. Tamni péstitelé
byli schopni mezirocné presazet 20 % svoji plochy.

Zastupce UKZUZ posluchaélim upfesnil leto3ni plochu chmelnic.
Péstitelé obhospodaruji celkem 5 020 hektart plodnych chmelnic.

Po radé vystoupeni byla zorganizovana pési prohlidka chmelnic po
tzv.,,Cisarské cesté®, pri které se jednotlivi pracovnici Chmelarského
institutu s.r.o. vyjadrili k tématim provedené agrotechniky, pokusim
ve vyzivé a ochrané chmele, Slechténi nebo vyrobé sadby chmele.

Program letoSniho Chmelarského dne byl opét velmi bohaty.
K dispozici byla celd rada vystavovatelG chmelaFské techniky,
pFipravkd, vyzivy, zavlah, pojisténi atp. Uastnici méli moZnost
ochutnat ,,Zatecky pozdrav*, chmelovou zmrzlinu od vyhli$eného
zmrzlinafe na Kladensku.
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This year, the municipalities of Smilovice, Okna, Velka Bystrice and
Kokory held pre-harvest celebrations. Every hop grower knows
that according to an old weather proverb it is not recommended
to do any work in hop fields on August the 10* because it could
interrupt the meritorious deeds of St. Lawrence, who throws
hops around in the hop fields with a shovel to increase the hop
growers’ yields. It is Mother Nature who makes decisions on our
planet. And we have to obey. Even St. Lawrence knows that. Senior
hop growers cannot recall that they or any of their neighbors have
ever harvested hops prior to St. Lawrence’s Day. The natives of
Smilovice and the surrounding region, together with the entire
hop growing community, will from now on remember that in 2018
some hop growers had to harvest hops as early as a week prior to
the St. Lawrence’s celebrations.

In the largest hop growing region — the Zatec (Saaz) region — the 14
joint celebrations of the Zatec, Rakovnik and Louny districts were
organized by hop growers M. Krupicka, ]. Kozar and ). Safranek, |r.
The celebrations were held in the fire-engine house of the municipal
authority in Smilovice. Attendees participated in traditional
competitions related to hop growing, one of them being timed
manual picking of hops into an empty beer mug. A tree-member
team representing Zatec was the winner of both the theoretical
and practical test.

Hop growers in the U$ték (Auscha) hop growing region were
guests of the enterprise “Chmel Polepska Blata, s.r.0.” in Okna.The
Springl family grows hops on about 60 hectares of hop fields in the
hop growing location of Polepska blata (hop growing locations are
defined by applicable legislation). Hops are stored in the enterprise’s
own air-conditioned warehouse. The enterprise is linked to the
Svijany Brewery, which, therefore, has a guaranteed supply of the
high-quality ingredient for excellent beer.

St. Lawrence’s festivities in the TrSice (Tirschitz) hop growing region
always include a tour through the region’s hop fields.The gathering
took place three days earlier in Kokory and then inVelka Bystrice.
Ing. Klapal of the Hop Research Institute prepared a detailed
overview of the weather development in the region. In particular,
he discussed the impact of high temperatures and the lack of
precipitation on the hop vegetation.The gathering was accompanied
by music and good beer.
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V letosnim roce to byly Smilovice,Okna a opétVelka Bystrice spole¢né
s Kokory. Tyto obce zazily predsklizinové veseli. Kazdy chmelar vi,
Ze na desaty srpen se podle pranostiky nedoporucuje provadét
jakékoli prace ve chmelnici, aby nedoslo k preruseni bohulibé ¢innosti
sv. Vavrince, ktery hazi ve chmelnici chmel lopatou pro vyssi vynos
péstitele. Matka pfiroda je ale na nasi planeté ta, ktera rozhoduije.
A poslouchat se musi.To vi i svaty Vavfinec. Chmelarsti pamétnici si
nevybavuiji, ze by pred sv.Vaviincem nékdo z nich, nebo jejich sousedd,
sklizel chmel. Pravé rodaci ze Smilovic a okoli,a vlastné cela chmelarska
obeg, si od letosniho roku budu pamatovat, ze v osmi¢kovém roce
nékdo z péstitelli musel sklizet uz tyden pred oslavami.

V nejvétsi Zatecké chmelafské oblasti se pofadani spoleéného
XIV.Vavfince Zatecka, Rakovnicka a Lounska ujali spole¢né péstitelé
M. Krupicka, . Kozar a ). Safranek ml. Oslavy probéhly v hasi¢ské
zbrojnici aredlu obecniho Gradu ve Smilovicich. Nechybély tradicni
chmelarské soutéze jako napriklad ruéni nacesani chmele do predem
vypitého pillitru piva na ¢as a podobné. Teoretickou i praktickou
zkousku nejlépe zvladlo tfilenné druzstvo hajici barvy Zatecka.

Pro péstitele Ustécké chmelaFské oblasti a hosty usporadala oslavy
spolecnost Chmel Polepska Blata, s.r.o. ve svém skliziovém aredlu
v Oknech. Rodina Springlovych se ve spole¢nosti vénuje péstovani
chmele na priblizné 60 hektarech chmelnic, nachazejic se v zakonem
vyznacené chmelarské poloze Polepska blata. Chmel je skladovan ve
vlastnim klimatizovaném skladu. Spolecnost je propojena se Svijanskym
pivovarem, ktery timto ma zajiSténu kvalitni surovinu pro dobré pivo.

Oslavy Vavrince na Trsicku jsou pravidelné spojené s prohlidkami
porosti. Setkani probéhlo o tfi dny dfive v Kokorach a nasledné ve
Velké Bystrici. Ing. Klapal z Chmelarského institutu s.r.o. popsal vyvoj
pocasi v oblasti a zejména vliv vysokych teplot a nedostatku srazek
na tamni porosty. K setkani nechybéla muzika a dobré pivo.




AGRICULTURAL JOURNALISTS
FROM ENAJ IN THE WHIRL
OF HOP HARVESTING
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ZEMEDELSTI NOVINARI Z ENA]
VE VIRU SKLIZNE CHMELE

Ing. MICHAL KOVARIK
Hop Growers Union of the Czech Republic / Svaz péstitelt chmele Ceské republik:
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On September 4 and 5, the largest hop growing area was visited by
journalists from the European Network of Agricultural Journalists
(ENAJ), which has its seat in Brussels. The honorary president Jef
Verhaeren traveled to Zatec as well. ENA] is a relatively young
organization. Its members are national associations of agricultural
journalists from 20 EU countries. The objective of ENA] is to
form a network of agricultural journalists across the EU, facilitate
the exchange of information and improve understanding among
journalists in this field. The Czech member is the Guild of
Agricultural Journalists, having its seat in Prague-Zbraslav. Its
activities date back to 1950.

The group consisted of |1 journalists from the Czech Republic,
Austria, Belgium, Germany, France and Croatia.The key topic of the
press trip, which was organized under the auspices of the Minister
of Agriculture, was “from hops to glass*.

Journalists were interested not only in the rich history of hop
growing but also in all work activities in hop fields, in hop processing,
research, the culture related to hop growing and, of course, the
operation of breweries. In addition to the town of Zatec, the
group visited the Czech University of Agriculture in Prague and
the Bishopric of Litomérice

Thanks for contributing to the organization of the two-day hop
growing excursion belong to CHMELARSTVI, cooperative Zatec,
to the Hop Research Institute, the Research Farm in Steknik, the
Hop Museum, the Hop and Beer Temple and representatives of the
town of Zatec and the Zatec Brewery.The program for ENA| was
prepared by the Hop Growers Union.

k|

Introduction of Zatec — town of hops at the town hall by deputy mayor Jana Novakové
Predstaveni Zatce — mésta chmele na radnici mistostarostkou Janou Novdkovou
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Group of European journalist in Hop Museum
Skupina evropskych novindrii ve Chmelarském muzeu

Ve dnech 4. a 5. zafi navstivili nejvétsi chmelarskou oblast novinari
sdruzeni v Evropské siti zemédélskych novinarti (European Network
of Agricultural Journalists) se sidlem v Bruselu. Do Zatce s nimi
pricestoval i Cestny prezident Jef Verhaeren. Asociace ENA] je
pomérné mladym spolkem a jejimi ¢leny jsou narodni asociace
zemé&délskych novinard z 20 zemi EU. Cilem evropské asociace je
propojit zemédélské novinare naprlc EU, zlepsit yyménu informaci
a zkvalitnit porozuméni mezi novinafi v oboru. Ceskym &lenem je
Klub zemédélskych novinari a publicist se sidlem v prazské Zbraslavi,
jehoz cinnost saha az do roku 1950.

Beer tour in Zatec brewery
Prohlidka Zateckého pivovaru spol.s r. o.

Skupinu tvofilo | | novinafd z CR,Rakouska, Belgie, Némecka, Francie
a Chorvatska. Ustfednim tématem press tripu, pod zastitou ministra
zemeédélstvi, byl chmel, resp. vS§e od vypéstovani chmele po sklenici
(From hops to Glass).

Novinare zajimala nejen bohata historie péstovani chmele,ale i vSechny
pracovnl'operace na chmelnicich, zpracovénl'chmele vyzkum, kultura
spojend s péstovanim chmele, a samoziejmé provoz pivovaru. Mimo
mésta Zatec navstivila skupina i Ceskou zemé&délskou univerzitu
v Praze a Biskupstvi litomérické.

Podékovani za spolupraci na organizaci dvoudenni chmelarské casti
patii CHMELARSTVI, druzstvu Zatec, ChmelaFskému institutu,
Ucéelovému hospodarstvi Steknik, Chmelarskému muzeu, Chramu
chmele a piva, zastupcim mésta 2atec a Zateckému pivovaru s.r.o.
Program pro ENA| pripravil Svaz péstitell chmele.



MINISTER OF AGRICULTURE OPENED
A BEER-TASTING COMPETITION
DURING THE 61°" ZATEC HOP
HARVEST FESTIVAL
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MINISTR ZEMEDELSTVI ZAHAJIL
DEGUSTACI PIV PRI
61. ZATECKE DOCESNE

Ing. MICHAL KOVARIK
zech Republic / S Sstitelt
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A beer-tasting competition took place during the ZATEC HOP
HARVEST FESTIVAL at the Hop Research Institute on August 30 and
31.The beer tasting was organized by the Hop Research Institute and
the town of Zatec. Beer samples were evaluated not only by experts
but also by laymen, which is a very important factor for breweries.
This year, beers were evaluated by 255 beer tasters. Among them
was a very distinguished guest — Ing. Miroslav Toman, CSc., Minister
of Agriculture, who also opened the beer-tasting competition. In his
speech, he thanked hop growers for their work and emphasized the
importance of special commodities, in particular hops,and livestock
production. The Minister of Agriculture received a beautiful hop
wreath from the chairman of the Hop Growers Union.The wreath
had been produced by the Hop Research Institute. Guests and beer
tasters at the event included members of delegations from Japan
and China.

During the two days of competition, a total of 147 beer samples from
25 registered breweries were evaluated in twelve categories.Winning
breweries received a plaque at the end of the beer-tasting competition
as well as diplomas that were handed out during a ceremony on the
main stage on Freedom Square.

The official opening of the 61 ZATEC HOP HARVEST FESTIVAL
took place at the Town Hall of Zatec on the following day. The
program was opened by the mayor and senator Zdenka Hamousova
in the presence of numerous guests from sister cities in Germany,
Slovenia, Poland etc., as well as from major companies from various
parts of the world, e.g. the Suntory brewery and the Koito company
from Japan, and Nexen from South Korea.The chairman of the Hop
Growers Union presented the mayor with a fresh hop wreath on
behalf of hop growers. Representatives of hop growers received
an attractive publication entitled “ZATEC". It is full of photographs
of the town and the authors are photographerVaclav Mach and the
Hop Museum’s manager Vladimir Vales.
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Ve dnech 30.2 31.srpna 2018 probéhla ve Chmelai‘ském institutu s.r.o.,
Zatec degustace pii ZATECKE DOCESNE poradand Chmelafskym
institutem a méstem Zatec.Vzorky piv hodnoti jak odbornici, tak laici,

Minister of Agriculture received a fresh hop wreath from hop growers
Ministru zemé&délstvi byl chmelari pfeddn Cerstvy chmelovy vénec
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On the next page is a list of breweries that succeeded at the beer-
tasting competition during the 61 Zatec Hop Harvest Festival. The
Hop Growers Union is a traditional partner of the Hop Harvest Festival.

v hglllag

coz je pro pivovary velmi duleZité. Leto$ni rocnik hodnotilo vzorky
255 degustujicich. Mezi nimi byl i vyznamny host, ministr zemédélstvi
Ing. Miroslav Toman, CSc., ktery samotnou degustaci zahajil.Ve své reci
podékoval chmelafim za jejich praci a zdGraznil prioritu podpory
specialnich komodit, zvlasté pak chmele, a Zivocisné vyroby. Ministr
zemé&délstvi obdrzel z rukou predsedy Svazu péstiteld chmele krasny
chmelovy vénec z produkce Chmelarského institutu. Hosty a zaroven
degustatory byly i delegace z pivovar(i z Japonska a Ciny.

Celkem se béhem dvou dnl ve dvanicti kategoriich ohodnotilo
147 vzorkl piv pochazejicich z 25 prihlaSenych pivovard. Vitézné
pivovary byly ocenény nejen plaketou na konci degustace, ale rovnéz
diplomy, které byly slavnostné predany na hlavnim podiu na namésti
Svobody.

Oficidlni zahajeni 61. ZATECKE DOCESNE probéhlo nasleduiici
den na radnici mésta Zatec starostkou a senatorkou Mgr. Zdefikou
Hamousovou za Géasti celé Fady hostd z partnerskych mést
z Némecka, Slovinska, Polska a dalSich,a vyznamnych firem z regionu,
jako napFiklad pivovaru Suntory, spolecnosti Koito z Japonska,
Nexen z Jizni Koreje a dalSich. Pani starostce mésta predal predseda
Svazu péstiteld chmele jménem chmelard Cerstvy chmelovy vénec.
Zastupcim chmelard byla vénovana nadherna publikace s nizvem
~ZATEC" plna fotografii mésta, kterou spoleéné pfipravili fotograf
Vaclav Mach aVladimir Vales, manazer Chmelarského muzea.

Nasleduijici strana obsahuie listinu Uspésnych pivovart z degustace na
61.Zatecké Docesné. Svaz péstitelt chmele je tradiénim partnerem
Docesné.

Beer-tasting staff
Kolektiv zajiStujici servis pro ucastniky degustace
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Category / Ranklng /

Heineken Ceska republika, a.s./Pivovar KrusSovice KRUSOVICE RIiZNA 10

PALE LOWER

GRAVITY BEER /

SVETLE VYCEPNI
PIVO

PALE LAGER | 1°/
SVETLY LEZAK
e

PALE LAGER
PREMIUM /
SVETLY LEZAK
PREMIUM

DARK LOWER

GRAVITY BEER /

TMAVE VYCEPNI
PIVO

DARK LAGER /
TMAVY LEZAK

SEMI-DARK BEER /
POLOTMAVE PIVO

SPECIAL PALE
BEER /
SPECIALNI PIVO
SVETLE

SPECIAL DARK
BEER /
SPECIALNI PIVO
TMAVE

SPECIAL SEMI-
DARK BEER /
SPECIALNI PIVO
POLOTMAVE

NON-ALCOHOLIC
BEER /
NEALKO PIVO

WHEAT BEER /
PSENICNE PIVO

SPECIAL
TOP-FERMENTED
ALE-sTYLE BEER /
SVRCHNE KVASENE
SPECIALNI PIVO
TYPu ALE

Albrecht, Zamecky pivovar Frydlant

Zatecky pivovar, spol. s r.o.

Heineken Ceska republika, a.s./Pivovar Starobrno

Pivovar Protivin, a.s.

Pivovar Klaster a.s.

Pivovar HOLBA, a.s.

Suntory Beer Limited

Pivovar Protivin, a.s. Lobkowicz
Tradi¢ni pivovar v Rakovniku, a.s.
Méstiansky pivovar v Policce, a.s.
PIVOVAR ROHOZEC, as.

Tradicni pivovar v Rakovniku, a.s.
Pivovar Vysoky Chlumec, a.s.

Rodinny pivovar Bernard a.s.
Tradi¢ni pivovar v Rakovniku, a.s.
Pivovar HOLBA, a.s.

PIVOVAR ROHOZEC, a:s.

Mést’ansky pivovar Havlicktiv Brod a.s.

Pivovar NYMBURK spol. s r.o.
Albrecht, Zamecky pivovar Frydlant
PIVOVAR ROHOZEC, a.s.
Zatecky pivovar, spol. s r.o.

PIVOVAR SVIJANY, a.s.

Pivovar Vysoky Chlumec, a.s.
PRIMATOR a.s.

Pivovar NYMBURK spol. s r.o.
Tradi¢ni pivovar v Rakovniku, a.s.

Bohemia Regent a.s.

Mé&stansky pivovar Havli¢kav Brod a.s.

Pivovar Cerna Hora, a.s.
PRIMATOR as.

Pivovar Vysoky Chlumec, a.s.
Suntory Beer Limited

PRIMATOR as.

Pivovar Vysoky Chlumec, a.s.
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Albrecht vycepni 10%
Plavéik

Starobrno Medium
Platan | 1°

Klaster I1%

Holba Premium
SUNTORY BEER 2018 Edition
Premium Lezak

Bakalar tmava desitka
HRADEBNI, tmavé vyéepni pivo 10%
ROHOZEC X

Cernovar Cerné

Baron

Bernard Cerny lezik 12
Bakalar rfezana desitka
Holba Polotmava
JEDENACTKA REZANA
Rebel Svatecni Special
Postrizinské pivo — Bogan
Albrecht svétly lezak 13%
TRINACTKATMAVA
Zatec Dark

Svijanska Knézna 13%
Démon

PRIMATOR 13 Polotmavé

Postrizinské pivo — Nézny Barbar

Bakalar nealko za studena chmeleny

Bohemia Regent Renegat

Rebel Nealko

VELEN

PRIMATOR Weizenbier
Lobkowicz Premium Pseni¢né
TOKYO CRAFT <PALE ALE>

PRIMATOR Tchyné, India Pale Lager

Lobkowicz Premium ALE



ORE MOUNTAINS BEER ROUTE
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KRUSNOHORSKA PIVNI STEZKA

Ing. LIBUSE NOVOTNA POKORNA
Destinacni agentura Dolni Poohri, o.p.s.




The Destination Agency of the “Lower Ohre River Basin* presented
a new experiential program, the Ore Mountains Beer Route, during
traditional festivities opening the spring hop season — the 2018 Hop
Festival. On the gourmet route in Bohemia and Saxony, visitors could
explore stops and earn a special half-liter mug until the end of 2018.

The objective of this project is to support local brands with a rich
brewing tradition as well as gourmet tourism on both sides of the
border.All participating breweries produce beer from Saaz hops, which
have made the Lower Ohre River Basin famous.

The preparatory stage of the gourmet route was concluded by a final
workshop held at the Hop and Beer Temple in Zatec. The workshop
was attended by representatives of the Lower Ohre River Basin, by the
German partner Tourismusverband Erzgebirge as well as participating
breweries.Visitors could find a total of seventeen breweries on the
route. The original plan was to include ten breweries in the pilot
project. However, breweries showed enormous interest. Additional
breweries are still applying to participate. The Ore Mountains Beer
Route is primarily a tourism project and participation is mostly offered
to breweries that combine beer brewing with visitor attractions such
as brewery tours, beer-tasting or lectures and seminars on the history
of the place. For example, it is possible to visit a beer museum and
experience beer brewing first-hand on the route.

Visitors of the Ore Mountains Beer Route can refer to a guidebook,
which includes a map of participating breweries and their presentations.
It also contains a Tourist Beer Card, on which stamps can be collected
during brewery visits. By collecting ten stamps, tourists earn a special
half-liter mug of the Ore Mountains Beer Route. They only need to
submit the card at any of the seventeen participating points. Breweries
in the following towns are involved in the project: Perstejn, Chomutov,
Zatec, Louny, Osek,Teplice, Usti nad Labem, Rechenberg — Bienemiihle,
Freiberg, Pockau, Scheibenberg, Zwonitz, Lossnitz,Aue and Breitenbrunn.
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V ramci tradicni Zatecké slavnosti k zahajeni jarni chmelové sezony
Chmelfest 2018 predstavila Destinacni agentura Dolni Poohfi
turistim novy zaZitkovy program KruSnohorska pivni stezka/
Erzgebirgische Bier-Route.Az do konce roku 2018 mohou navstévnici
objevovat zastivky na gurmanské stezce v Cesku a Sasku a ziskat
specialni pallitr.

Cilem je podporit lokalni znacky, které vychazeji z bohaté tradice
vareni piva na obou stranach hranice, a také gurmanskou turistiku.
Vsechny zapojené pivovary pouzivaji ve vyrobé zatecky chmel, ktery
proslavil region Dolniho Poohfi.

Pripravu gurmanské stezky ukondil zavérecny workshop v Chramu
chmele a piva v Zatci, na némz se sedli zastupci Dolniho Poohf,
némeckého partnera projektu Tourismusverband Erzgebirge,
i zapojenych pivovarl. Téch najdou navstévnici na trase celkem
sedmnact. Plvodné byl plan rozjet pilotni projekt s desitkou pivovard,
ale zajem byl enormni. Zajemci se neustale hlasi. Krusnohorska pivni
stezka je v prvni fadé projekt turisticky, U¢ast je nabizena predevsim
pivovar(m, kde je vaFeni piva spojeno i s atraktivnimi zazitky, jako
jsou prohlidky pivovaru, degustace, prednasky ¢i seminare o historii
mista. Navstévnici tak mohou vidét treba pivni muzeum &i si na vlastni
kazi vyzkouset vareni piva.

Krusnohorskou pivni stezkou provadi navstévniky vydany turisticky
privodce s mapou zapojenych pivovarul a prezentaci kazdého z nich.
Jeho soucasti je Turisticka pivni karta, na niz mohou navstévnici
sbirat razitka pri navstévé téchto pivovaru. Po nasbirani deseti
razitek ziskaji turisté specidlni pallitr Krusnohorské pivni stezky.
Staci kartu odevzdat v kterémkoliv ze sedmnacti zapojenych mist.
Do projektu jsou zapojeny pivovary v téchto méstech: Perstejn,
Chomutoyv, Zatec, Louny, Osek,Teplice, Usti nad Labem, Rechenberg
— Bienemiihle, Freiberg, Pockau, Scheibenberg, Zwonitz, Lossnitz,
Aue, Breitenbrunn.
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BOHUMIL PAZLER RECEIVED AN
AWARD FOR MERIT IN MEMORIAM
FROM THE AGRARIAN CHAMBER
OF THE CZECH REPUBLIC
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AGRARNI KOMORA
OCENILA IN MEMORIAM
BOHUMILA PAZLERA

Ing. MICHAL KOVARIK
zech Republic / S Sstitelt

op Growers Union of the Czech Republic / Svaz péstitelti chmele Ceské republiky




Next March, five years will have passed since Ing. Bohumil Pazler,
chairman of the Hop Growers Union, tragically died. Ing. Bohumil
Pazler led Czech hop growers between the years 2000 — 2014. He
also held many other important posts,among them vice-chairman of
the International Hop Growers Convention (.H.G.C.). Last but not
least, he was the chairman of the Agricultural Cooperative Podlesi
Rocov. He dedicated all of his active years to efforts defending the
interests of hop growers in the managing and supervisory boards of
our largest agricultural organization — the Agrarian Chamber of the
Czech Republic.

Ing. Bohumil Pazler junior / mladsi

On September 26,2018, a festive gathering took place on the occasion
of the 25™ anniversary of the founding congress of the Agrarian
Chamber of the Czech Republic. Its primary aim was to look back at
how the Chamber had defended the interests of Czech and Moravian
farmers and food producers throughout the 25 years of its existence.
The event took place in the presence of members that had founded
the organization and had actively contributed to its activities.The large
hall of the Zofin palace welcomed many guests offering congratulations.
Among them were numerous political leaders from the Czech Republic
as well as representatives of foreign non-governmental agrarian
organizations from Central and Eastern European countries that
closely cooperate with the Agrarian Chamber of the Czech Republic.

The program of the festivities included the presentation of awards
for merits to persons that had made contributions in the Agrarian
Chamber and in Czech farming. The Agrarian Chamber presented
an award to Ing. Bohumil Pazler in memoriam. In the presence of
a standing audience, the plaque was accepted by Ing. Bohumil Pazler
Jr, who devotes his time to farming and potato growing in addition
to his transportation business.

May he rest in peace!
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V breznu pristiho roku uplyne pét let od tragického odchodu
predsedy Svazu péstitelll chmele Ing. Bohumila Pazlera. Ing. Pazler
stal v cele ¢eského chmelaFstvi v letech 2000 — 2014. Béhem
svého pusobeni zastdval i dalsi vyznamné posty jako napriklad
viceprezidenta Mezinarodniho sdruZeni péstiteld chmele (1.H.G.C.).
V neposledni Fadé byl predsedou Zemédélského druzstva Podlesi
Rocov. Cela sva aktivni léta se vénoval obhajobé zdjmu chmelaru
i prostrednictvim nejvétsi zemé&dé&lské organizace Agrarni komory
Ceské republiky, a to nejen v jejim predstavenstvu, ale i dozordi
radé.

Dne 26. zari 2018 se konalo setkani u prilezitosti 25. vyroci
ustavujiciho snému Agrarni komory Ceské republiky. Hlavnim cilem
slavnostniho setkani bylo zhodnoceni ¢innosti komory pri obhajobé
z4jmu Eeskych a moravskych zemédélct a potravinari za 25 let své
existence, a to za Ucasti ¢lend, kteri stdli u jejiho zrodu nebo se
béhem uplynulych let aktivné na ¢innosti podileli.Velky sal prazského
palace Zofin pFivital mezi pFitomnymi rovnéz fadu politickych $pic¢ek
Ceského statu a predstavitele zahrani¢nich nevladnich agrarnich
organizaci ze stiedni a vychodni Evropy, které s Agrarni komorou
Uzce spolupracuji.

Ing. Bohumil Pazler

Soudasti slavnostniho programu bylo predavani ocenéni osobam,
které se zaslouzili o Agrarni komoru a ceské zemédélstvi. Agrarni
komora ocenila Ing. Bohumila Pazlera in memoriam. Za povstani
celého salu plaketu prevzal syn Ing. Bohumil Pazler mladsi, ktery
se vedle podnikani v autodopravé vénuje i zemédélstvi a péstovani
brambor.

Cest jeho pamatce!



CZECH HOP VARIETIES
AND THEIR BREWERY USE
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CESKE ODRUDY CHMELE
A JEJICH PIVOVARSKE VYUZITI




Saaz (1952)
Fine aroma hops. Hop yield potential is 0.8 — 1.5 t/ha.
Alpha-bitter acids content is 2.5 — 4.5 % w.and beta-bitter
acids content is 4.0 — 6.0 % w.

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

Saaz Late (2010)
Fine aroma hops. Hop yield potential is 1.8 - 2.6 t/ha.
Alpha-bitter acids content is 3.5 - 6.0 % w. and beta-bitter
acids content is 4.0 - 6.5 % w.

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

Country (2018)
Late dwarf aroma variety. Average hop yield potential
is approximately 1.4 t/ha. Alpha-bitter acids content
is 3,0 — 45 % w. and beta-bitter acids content is
1,5-2,5%w.

BREWERY USE: Low intense hoppy and grassy aroma, herbal
and spicy tones. It is useful for the second and
late hopping of lagers and ales.

Jazz (2018)
Late dwarf aroma variety. Average hop yield potential
is approximately 1.7 t/ha. Alpha-bitter acids content
is 2,5 — 6,0 % w. and beta-bitter acids content is 2,0 —
4,0 % w

BREWERY USE: Spicy, citrusy, woody, pine, fruity tones of
aroma. It is suitable for the second and late hopping of
lagers and ales. It can be used for special beers
or ales as dry hopping.

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

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

Kazbek (2008)
Aroma hops. Hop yield potential is 2.1 — 3.0 t/ha. Alpha-
bitter acids content is 5.0 — 8.0 % w. and beta-bitter acids
content is 4.0 — 6.0 % w.

BREwWERY Use: Hop aroma is specific, spicy and citric. It has
the highest yield of all Czech varieties. It is recommended
for the second batch of hops in the form of pellets. It
is awakening interest in the production of
special beers.

Bohemie (2010)

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

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

W Myrcene M Caryophyllene
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Zatecky polorany &erveriak (1952)

Jemny aromaticky chmel.Vynos chmele je 0,8 — I,5 t.ha'.

Obsah alfa horkych kyselin je 2,5 — 4,5 % hm. a obsah beta

horkych kyselin je 4,0 — 6,0 % hm.

Pivovarske vyuziti: Chmelové aroma je pravé, jemné chmelové.

Typickym znakem je podil farnesenu 14 - 20 % rel. Zatecky

polorany cervenak je povazovan za standard pivovarské
kvality a je pouzivim ve formé lisovanych

. hlavek nebo pelet pro treti i druhé chmeleni.

Saaz Late (2010)

Jemny aromaticky chmel.Vynos chmele je 1,8 — 2,6 t.ha'.
Obsah alfa horkych kyselin je 3,5 — 6,0 % hm. a obsah beta
horkych kyselin je 4,0 — 6,5 % hm.

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

Country (2018)

Pozdni zakrslda aromatickd odrida vhodni pro nizké
konstrukce chmelnic. Pramérny vynos dosahuje pfiblizné
1,4 t/ha. Obsah alfa horkych kyselin je 3,0 — 4,5 % hm. a beta
kyselin 1,5 —-2,5% w.

PIVOVARSKE  vYUZITi: N|zka intenzita chmelového a travovitého
aroma. Bylinné a kofenéné tény. Odurda je vhodna
jako druhé a tfeti chmeleni lezaka a piv typu ale.

Jazz (2018)

Pozdni zakrslda aromatickd odrida vhodnda pro nizké

konstrukce chmelnic. Primérny vynos dosahuje priblizné

approximately 1,7 t/ha. Obsah alfa horkych kyselin je 2,5 —

6,0 % hm.and beta kyselin 2,0 — 4,0 % hm.

Pvovarske vyuzimi: Korenéné, citrusové, drevité, ovocné tony

aroma véetné tonu borovice. Odrida je vhodna pro druhé a treti
chmeleni lezak a piv typu ale.Vedle toho Ize odriidu

I vyuzit i do specialnich piv nebo pro studené chmeleni.

Sladek (1994)

Aromaticky chmel.Vynos chmele je 1,8 — 2,5 tha"'. Obsah

alfa horkych kyselin je 4,5 — 8,0 % hm.a obsah beta horkych

kyselin je 4,0 — 7,0 % hm.

Pivovarske vyuziti: Aroma je jemné, chmelové. Jedna se

o pozdni odridu.V pivovarech se pouziva predevsim pro

druhé chmele ve formé granuli. Sladek je pouzivany v radé
Ceskych i zahranicnich pivovarech. Je urcen pro
druhé chmeleni ve formé pelet.

Kazbek (2008)

Aromaticky chmel.Vynos chmele je 2,1 — 3,0 t.ha"'. Obsah

alfa horkych kyselin je 5,0 — 8,0 % hm.a obsah beta horkych

kyselin je 4,0 — 6,0 % hm.

PIVOVARSKE Wuim’ Chmelové aroma je specifi cké koFenité

hlediska je doporucovana pro druhé chmelenl ve formé
pelet. V soucasné dobé je zijem pro vyrobu
specialnich piv.

Bohemie (2010)

Aromaticky chmel.Vynos chmele je 2,0 — 2,7 t.ha"'. Obsah

alfa horkych kyselin je 50 — 8,0 % hm. a obsah beta

horkych kyselin je 6,0 — 9,0 % hm.

Pivovarské vyuziTi: Chmelové aroma je slabé korenité,

chmelové. Z pivovarského hlediska je doporudovana pro
druhé chmeleni ve formé pelet.

Humulene M Selinenes M others
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Harmonie (2004) Harmonie (2004)

Aroma hops. Hop yield potential is 1.8 — 2.4 t/ha. Alpha- AAeRrAf Aromaticky chmel.Vynos chmele je 1,8 — 2,4 tha'. Obsah
bitter acids content is 5.0 — 8.0 % w. and beta-bitter acids alfa horkych kyselin je 5,0 — 8,0 % hm. a obsah beta horkych
content is 5.0 — 8.0 % w. kyselin je 5,0 — 8,0 % hm.

BREwWERY Use: Hop aroma is spicy. Its typical feature is Pivovarské vyuziti: Chmelové aroma je korenité. Typickym
a balance between alpha and beta acids. It is beginning to znakem je vyrovnany pomér alfa a beta kyselin. Zacina se

find use in Czech breweries for the second uplatiiovat v ceskych pivovarech, pro druhé

batch of hops in the form of pellets. I | chmeleni ve formé pelet.

Premiant (1996)

Chmel skupiny ,,dual purpose*.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.

Pivovarské vyuziTi: Chmelové aroma je prijemné, chmelové.

Premiant (1996)

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

BREWERY UsE: Hop aroma is pleasant and hoppy. It has high
performance stability. Premiant is used in many Czech and Vysoka stabilita vykonnosti. Premiant je pouzivany v radé
foreign breweries. It is intended for the second Ceskych i zahranicnich pivovarech. Je uréen pro
batch of hops in the form of pellets. I I Gruhé chmeleni ve formé pelet.

j'-l-"'l'-l-lté j

Rubin (2007) -l-_,‘.l Rubin (2007)

Bitter hops. Hop yield potential is 1.8 — 2.5 t/ha. Alphabitter '3 Horky chmel. Vynos chmele je 1,8 — 2,5 t.ha'!. Obsah alfa
acids content is 9.0 — 12.0 % w.and beta-bitter acids content horkych kyselin je 9,0 — 12,0 % hm. a obsah beta horkych
is 3.5-5.0 % w. kyselin je 3,5 - 5,0 % hm.

BREWERY USE: Hop aroma is very spicy. It has good growing Pivovarské vyuziTi: Chmelové aroma je az hrubé korenité.
properties. It is beginning to find use in Czech breweries Dobré rustové vlastnosti. Zacina se uplatfiovat v ¢eskych
for the second batch of hops in the form of pivovarech, pro druhé chmeleni ve formé

pellets. I N e

Agnus (2001) wied Agnus (2001)
Bitter hops. Hop yield potential is 1.8 — 2.2 t/ha. Alpha- % Horky chmel.Vynos chmele je 1,8 — 2,2 tha"'. Obsah alfa

bitter acids content is 9.0 — 12.0 % w. and beta-bitter acids horkych kyselin je 9,0 — 12,0 % hm. a obsah beta horkych
content is 4.0 — 6.5 % w. High content of xanthohumol kyselin je 4,0 — 6,5 % hm.Vysoky obsah xanthohumolu 0,70 —
0.70 - 1.10 % w. 1,10 % hm.

BREWERY USE: Hop aroma is hoppy and very spicy.This variety Pivovarské  vyuziti: Chmelové aroma je chmelové, silné
is used in the form of pellets and both types of extract (CO, korenité. Odruda, ktera se uplatiuje ve formé pelet i obou

and alcohol), mainly for the first batch of hops. typl extraktu (CO, i alkoholovy), predevsim pro
It can also be used for the second batch of hops. ] prvni,ale je mozné vyuzivat i pro druhé chmeleni.
Boomerang (2017) Boomerang (2017)

¥
s

Horky chmel.Vynos chmele je 1,9 — 2,1 tha'. Obsah alfa
horkych kyselin je 13,0 — 14,0 % hm. a obsah beta horkych
kyselin je 8,5 -9,5 % hm.

i Pivovarske vyuziTi: Chmelové aroma je intenzivni kofenité,

Bitter hops. Hop yield potential is 1,9 — 2,1 t/ha. Alpha-
bitter acids content is 13,0 — 14,0 % w. and beta-bitter acids
content is 8,5 - 9,5 % w.

BREWERY use: Hop aroma is very spicy, hoppy and citrusy.

Pasmiras

This variety is suitable for the first as well as the second i chmelové a citrusové. Odrida je vhodnd pro prvni
batch of hops (bottom-fermented beers) and as single i druhé chmeleni u spodné kvasenych piv. U svrchné
hops as well as dry hopping (top-fermented kvasenych piv je vhodna jako single hops
beers). I I i scudené chmeleni.

Gaia (2017) e Gaia (2017)

Bitter hops. Hop yield potential is 2,3 — 2,6 t/ha. Alpha-bitter Horky chmel. Vynos chmele je 2,3 — 2,6 tha'. Obsah alfa
acids contentis 12,0 — 15,0 % w.and beta-bitter acids content horkych kyselin je 12,0 — 15,0 % hm. a obsah beta horkych
is 8,0 - 9,0 % w. kyselin je 8,0 — 9,0 % hm.

BReweRY Use: Hop aroma is spicy, hoppy. Base on several beer Pivovarské vyuziti: Chmelové aroma je korenité, chmelové.
trials the variety is suitable for the first as well Po rFadé pivovarskych testl je vhodna pro prvni
as the second batch of hops. Y "N druhé chmeleni.

Vital (2008) Vital (2008)

Bitter hops. Hop yield potential is 1.7 — 2.0 t/ha. Alpha- Horky chmel. Vynos chmele je 1,7 — 2,0 t.ha''. Obsah alfa
bitter acids content is 12.0 — 16.0 % w. and beta-bitter horkych kyselin je 12,0 — 16,0 % hm. a obsah beta horkych
acids content is 6.0 — 10.0 % w. WVizad kyselin je 6,0 — 10,0 % hm.

BREWERY USE: Hop aroma is spicy and hoppy. It has a high Pivovarské vyuziTi: Chmelové aroma je korenité, chmelové.
content of desmethylxanthohumol (0.25 — 0.40 % w). It i Vysoky obsah desmethylxanthohumolu, ktery je 0,25 —
is beginning to find use in Czech breweries for the first W 0,40 % hm. Zacina se uplatiovat v ceskych pivovarech, pro

batch of hops in the form of pellets or CO, prvni chmeleni ve formé pelet nebo CO,-

extract. I (e occrakeu,
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CONTACT LIST FOR CZECH HOPS

members of the Association of hop merchants

and hop processors of the Czech Republic TOP HOP spol. sT. o.

lilska 2, 110 00 Praha 1 « Czech Republic

Tel.: +420 224 218 624 « Fax: +420 224 218 630

BOHEMIA HOP, a. s. www.hop.cz
Mostecka 2580, 438 19 Zatec » Czech Republic
Tel.: +420 415 733 315 « Fax: +420 415 733 114

www.bohemiahop.cz

ZATEC HOP COMPANY, a. s.
U koleji 8/317, 161 00 Praha 6 « Czech Republic
i Tel.: +420 220 561 474 « Fax: + 420 220 562 124
EMIL BURES HOPSERVIS s. r. 0. www.zhc.cz

Holede¢ 14, 438 01 Zatec « Czech Republic

Tel.: +420 415 722 515

www.hopservis.cz OTHER HOP MERCHANTS

-

HMELARSTVI, druZstvo Zatec ARIX as.

ostecka 2580, 438 19 Zatec » Czech Republic r . Chomutovské 3137, 438/19 Zatec « Czech Republic
Tel: +420 415 733 216 « Fax: +420 415 726 092 Ze | “Tel.: +420 415 212 920 « Fax: +420 415212 917
ot ¥ I-_ r ] s . J A i
www.chmelarstvi:cz . a oy ot . www.arixhop.cz . 'F'.E-_H" i
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Hop Research Institute, Co., Ltd., Zatec
Kadariska 2525, 438 46 Zatec = Czech Republic
Tel.: +420 415 732 133 » Fax: +420 415 732 150
www.chizatec.cz

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

Ministry of Agriculture of the Czech Republic
www.eagri.cz
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