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Ekologické zemédélstvi je oficialnim smérem spole¢né zemédélské politiky Evropské unie. Jeho prioritou je kvalita, nikoli kvantita
produkce na rozdil od konvenéniho zemédélstvi, u kterého je cilem maximalni zisk. Historie organického péstovani chmele ve svété za-
Cala v polovine 80. let minulého stoleti v Bavorsku. V roce 2011 se organickému péstovani chmele vénovalo 55 farem v 10 zemich svéta.
Obdélavaji celkem 187 ha chmelnic s roéni produkci 240t certifikovaného biochmele. V jinych zemich, ke kterym se fadi i CR, existuji
dalsi chmelnice o vyméfe 127 ha v tzv. pfechodném obdobi z konvenéniho na ekologické péstovani chmele. Ke konci roku 2011 bylo
v CR evidovano 10,7 ha chmelnic obdélavanych v ekologickém reZimu u CtyF péstitelskych subjektil. Na 8 hektarech se péstuje Zatecky
Servenak, na zbyvajici ploSe Premiant. Problematika vyroby biochmele je feSena jako vyzkumny projekt ,Ceské biopivo“ s finanéni pod-
porou MPO v obdobi 2011-2013. Pilotni pivovarskeé testy v poloprovoznim a provoznim méfitku prokazaly velmi dobrou kvalitu piv chme-
lenych biochmelem z pfechodného obdobi a potvrdily nadéjny marketingovy potencial tohoto trzniho segmentu piv.

Jezek, J. — Vostiel, J. — Krofta, K. — Klapal, I.: Organic hop farming in Czech Republic and worldwide. Kvasny Prum. 58, 2012,
No. 10, p. 294-302.

Organic farming is a trend in official agricultural policies of the European Union. It prioritizes quality over quantity, which places it in
contrast to the conventional farming aiming for the maximal profit . The history of organic hops growing began in the mid-eighties of the
last century in Bavaria. In 2011 organic hops was grown on 55 farms in 10 countries, cultivating in total 187 hectares (ha) of hop-fields
with an annual production of 240t of certified organic hops. In other countries, including the Czech Republic, there are further 127 ha of
hop fields in so-called transition period from conventional to organic hops growing. There were 4 farmers registered for organic hops
production on 10.7 ha of hop fields in the Czech Republic at the end of 2011. The hop variety Saaz is grown on 8 ha and the variety
Premiant on the remaining area. The research project Czech Organic Beer, financially supported by the Ministry of Industry and Trade
from 2011 to 2013, deals with the issue of organic hops production. Pilot and full scale trials demonstrated very good quality of beers
hopped with organic hops from the fields in the transition period. They also confirmed a promising market potential for this beer segment.

Jezek, J. — Vostrel, J. — Krofta, K. — Klapal, I.: Der Biohopfenanbau in der Tschechischen Republik und in der Welt. Kvasny Prum.
58, 2012, Nr. 10, S. 294-302.

Der Biolandbau stellt einen offiziellen Trend der gemeinsamen Landwirtschaftspolitik der EU dar. Seine Prioritat ist die Qualitat nicht
die Quantitat wie in der konventionellen Landwirtschaft, wo der maximaler Gewinn gibt"s als Hauptziel. Die Geschichte des organischen
Hopfenanbaus in der Welt fangt in der Mitte von 80 Jahren des XX. Jahrhunderts in Bayern an. Im Jahre 2011 haben den organischen
Hopfenanbau schon 55 Hopfenbauer in den 10 Léndern der Welt mit insgesamt 187 Hektar und einer Jahresproduktion von 240 Tonnen
Biohopfen geschaffen. Im den voriibergehenden Ubergangsraum von der konventionellen zur Biolandwirtschaft existieren die weiteren
Lander der Welt einschlieBlich der Tschechischen Republik mit Hopfengartenanbauflache 127 Hektar. Zum Ende des Jahres 2011 wur-
den in der Tschechischen Republik bei den 4 Hopfenbauern mit der Bioanbauflache 10,7 Hektar registriert. Die Hopfensorte ,Zatecky
polorany cervenak” (Saazer halbfriiher Rothopfen) wurde und der Anbauflache 8 Hektar, auf der restlichen Anbau Flache die andere
Hopfensorte Premiant angebaut. im Zeitraum 2011-2013 wird die Problematik des Biohopfenanbaus im Rahmen eines Forschungspro-
jektes ,,Ceské biopivo*“ (,Tschechisches Biobier“) mit der finanziellen Unterstiitzung des Ministeriums der Tschechischen Republik fir die
Industrie und Geschéft (MPO) gelést. Die Pilots- und Betriebsversuche in den Brauereien haben eine hohe Qualitat des mit dem Biohop-
fen gehopften Bieres festgestellt.

Kli¢ova slova: chmel, Humulus lupulus L., péstovani chmele, bio-
chmel, biopivo

Ekologické zemédélstvi

Ekologické (organické) zemédélstvi je oficialnim smérem spolec¢-
né zemédélské politiky Evropské unie a Ize ji chapat jako nadstavbu
trvale udrzitelného zemédélstvi (,sustainable agriculture®). Organic-
ké zemédélstvi nabyva ve svété stale vétSiho vyznamu. ZastfeSujici
organizaci organického zemédélstvi je IFOAM (International Federa-
tion of Organic Agriculture Movements). Podle prohlaseni této orga-
nizace (2012) je organické zemédeélstvi zalozeno na principech zdra-
vi, ekologie, poctivosti a péce.

Ekologicka produkce zavadi udrzitelny systém Fizeni zemédélstvi,
ktery respektuje pfirodni systémy a cykly a zachovava a zlepSuje
zdravi pudy, vody, rostlin a Zivocicht a rovnovahu mezi nimi, pfispiva
k vysoké urovni biologické rozmanitosti, odpovédnym zplsobem vy-
uziva energii a pfirodni zdroje, jako je voda, plida, organicka hmota
a vzduch, dodrzuje pfisné normy pro dobré Zivotni podminky zvirat
a zejména uspokojuje jejich druhové specifické etologické potieby.

Keywords: hops, Humulus lupulus L., hop growing, organic hops,
organic beer

Organic Farming

Organic farming is an official trend for the corporate agricultural
policy of the European Union which is gaining a growing signifi-
cance worldwide. It can be understood as a superstructure of sus-
tainable agriculture. The umbrella organisation for organic farming is
the International Federation of Organic Agriculture Movements
(IFOAM). According to the declaration of this organisation (2012)
organic farming is based on the principles of health, ecology, fair-
ness and care.

The ecological production introduces a sustainable system for ag-
ricultural management which reflects the balance of living ecosys-
tems and sustains and enhances the health of soils, water, plants
and animals. It contributes to a high biodiversity and a responsible
usage of energy and natural sources such as water, soil, organic
substances and air. It follows strict rules in order to maintain the ani-
mal welfare and in particular, respecting their specific ethological
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Zaméfuje se na ziskavani produktll vysoké jakosti a na ziskavani
celé fady potravin a jinych zemédélskych produktu, které odpovidaji
spotrebitelské poptavce po zbozi vyprodukovaném za pouZiti postu-
pu, jez neposkozuiji zivotni prostredi, zdravi lidi, zdravi rostlin nebo
zdravi a dobré Zivotni podminky zvifat (Nafizeni Rady (ES), 2007).
Ekologické zemédélstvi (angl. organic agriculture) je takovy zpUsob
hospodareni, ktery bere ohled na pfirozené kolobéhy a zavislosti
a umoznuje tak produkovat vysoce kvalitni a hodnotné potraviny.
Jeho prioritou je kvalita produkce. Je zaloZzené na zasadach etického
pfistupu vic¢i chovanym zvifatiim, ochrany Zivotniho prostfedi, Setfe-
ni neobnovitelnych pfirodnich zdrojd, ochrané zdravi populace, ale
i udrzeni zameéstnanosti v zemédélstvi a na venkové a udrzeni pfi-
rodni biodiverzity. Od roku 1991 je i soucasti zemédélské politiky Ev-
ropské unie (Nafizeni Rady (ES), 1991). Organické zemédélstvi je
zalozené &isté na pouzivani organickych hnojiv (hntj, kejda, kom-
post atd.), nepfipousti mineralni hnojiva, ktera byla umeéle vyrobena.
V soucasné dobé se zacina stdle vice uplatriovat v USA, Australii
a Evropé. Velky duraz je kladen na pfirozenou pldni trodnost, pfiro-
zené vyhnojovani poli a agrotechniku. Opakem organického zemé-
délstvi je konvenéni zemédélstvi, které je postaveno na maximalnim
zisku. Zakladem ekologického hospodareni je zdrava puda. To zna-
mena, Ze se neda zacit s bio zemédélstvim na pidé, kde donedavna
probihalo chemické hnojeni apod. Udrzeni a zlepSovani urodnosti
pudy se provadi organickym hnojenim, zelenym hnojenim, pestrymi
osevnimi postupy a Setrnym zpracovanim puldy. Diky stfidani plodin
na poli a mnohotvarné kulturni krajiné v jeho okoli se vytvafi biologic-
ka rovnovéha, ktera posiluje schopnost rostlin se branit proti choro-
bam a $kddcim. V ekologickém zemédeélstvi je zakdzano pouzivani
mineralnich hnojiv, ktera byla uméle vyrobena, syntetickych pestici-
da, herbicidd, rastovych regulator( a geneticky modifikovanych orga-
nism(. Regulace plevell se v ekologickém zemédélstvi provadi vy-
hradné mechanickymi operacemi s vyuzitim moderni kultivaéni
techniky. V roce 2010 bylo v Evropé ekologicky obhospodafovano
vice nez 10 mil. ha pldy. K zemim s nejvétsi rozlohou ekologicky
obhospodafované pidy v Evropé patfi Italie a Spanélsko (Research
Institute of Organic Agriculture, 2012).

V Ceské republice byl rozvoj ekologického zemédélstvi umoznén
az demokratickymi zménami po roce 1989. CR se nachazi na $pitce
mezi novymi ¢lenskymi zemémi EU a fadi se na predni svétové mis-
to v rozsahu ploch zafazenych do ekologického hospodareni.
Ke konci roku 2011 bylo evidovano celkem 3 920 ekofarem, vyméra
ekologicky obhospodarované pidy dosahovala 482 927 ha, coz je
11,4% podil ekologického zemédélstvi na celkové vyméfe zemédél-
ské pady CR. Nejvétsi podil ekologicky obhospodafované plidy tvo-
fily trvalé travni porosty (398 060 ha), méné potom orna puda
(59 281 ha), sady (6 453 ha), vinice (965 ha), chmelnice (10 ha)
a ostatni plochy (18 158 ha) (Ministerstvo zemédélstvi, 2011).

Narodni legislativa a legislativa EU

Ekologické zemédélstvi je upraveno unijni a narodni legislativou.
Unijni legislativu pfedstavuje nafizeni Rady (ES) €. 834/2007, o eko-
logické produkci a oznacovani ekologickych produkti a o zruseni
nafizeni (EHS) ¢. 2092/91, narodni legislativu zakon &. 344/2011
Sb., kterym se méni zakon ¢. 242/2000 Sb., o ekologickém zeméedél-
stvi, jehoz novela vstoupila v platnost 1. 1. 2012. V Uplném znéni
zakona €. 242/2000 Sb., o ekologickém zemédélstvi, byly vyjmeno-
vany spravni delikty, které jsou v rozporu s ekologickym zemédél-
stvim. U rostlinné vyroby se ekologicky zemédélec do rozporu do-
stane zejména tim, Ze pouzije nepovolené piipravky na ochranu
rostlin, hnojiva, pudni pomocné latky, rozmnozovaci materidl, ¢istici
a desinfekéni pripravky pro Cisténi a desinfekci zafizeni nebo osiva;
pouzije geneticky modifikované organismy nebo produkty takovych
organismU; neudrzuje Grodnost a biologickou aktivitu ptdy; nepou-
ziva k ochrané pred s$kldci, chorobami a plevely prednostné pre-
ventivnich, mechanickych a fyzikalnich postupll; nezajisti radné
skladovéani statkovych hnojiv, aby zabréanil znecisténi vod pfimym
kontaktem nebo vypousténim a prosakovanim do pldy; nezajisti
jednoznaénou identifikaci bioproduktud, biopotravin nebo ostatnich
bioproduktu, aby nedoslo k zaméné, kontaminaci nebo ke smichani
s jinymi vyrobky nebo nezadoucimi latkami.

Péstovani biochmele ve svété

Historie organického péstovani chmele ve svété zacala relativné
nedavno, v poloving 80. let minulého stoleti v Bavorsku. Dvé farmy
v oblasti Hallertau a kratce nato dvé farmy v pohofi Hersbruck presly

needs. It focuses on the high quality of agricultural products and
foods which corresponds to consumer demand for commodities
processed by adopting technologies friendly to the environment, the
soil and to human and animal health (Nafizeni Rady (ES), 2007). On
the contrary conventional farming mainly targets maximum profit.

Organic agriculture is production management that respects the
natural ecosystems and enables the production of high quality foods.
Its priority is the quality of products based on ethical principles of
animal well-being, maintenance of the environment, protection of
non-renewable natural resources and the health and well-being of
current and future generations. Employment in agriculture in rural
areas and the maintenance of biodiversity are further goals. Organic
agriculture has been an official part of the agricultural policies of the
EU since 1991 (Nafizeni Rady (ES), 1991). In the meantime it is also
increasingly used in the United States and Australia.

Organic farming is based on only using organic fertilizers such as
farmland manure, cattle slurry, green manure or compost. Synthetic
mineral fertilizers, pesticides herbicides, plant growth regulators and
genetically modified organisms are forbidden. The soil is maintained
and improved not only by using organic fertilizers but also by crop
rotation and cautious soil treatment. Plant rotation on the field and
the diversity of the cultural landscape create an ecological balance,
which enhances the ability of the plants to resist plant diseases and
pests. Weed control in the context of organic farming is performed
solely using mechanical means and the utilization of modern cultiva-
tion technology. Since natural soil fertility is a fundamental of organic
farming it is impossible to start organic farming on the field where
mineral fertilizers were in recent use.

In Europe up to 2010 organic farming was performed on a field
area of more than 10 million ha. Italy and Spain belong to the coun-
tries with the largest areas of organically farmed soil (Research Insti-
tute of Organic Agriculture, 2012).

Organic farming in the Czech Republic was only possible after
democratic changes since 1989. Nowadays the Czech Republic be-
longs at the top among the new EU member states and worldwide
occupies a forefront position regarding field area with organic farm-
ing. At the end of 2011 a total of 3.920 organic farms with an overall
area of 482.927 ha were registered. It is 11.4 % of the total farmed
soil. The largest part of organic farmed soil was permanent grassland
(398.060 ha), followed by fields (59.281 ha), orchards (6.453 ha),
vineyards (965 ha), hop gardens (10 ha) and other areas (18.158 ha)
(Ministerstvo zemédélstvi, 2011).

National and EU Laws

Organic farming is regulated by national and EU Laws. The EU
Law is regulated by the European Council, Regulation (EC) No
834/2007 on organic production and labelling of organic products
and repealing European Economic Community, Regulation (EEC)
No 2092/91. The National Law is regulated by Act No 344/2011
Coll. amending Act No 242/2000 Coll. on organic agriculture. The
amendment is valid since 1.1.2012. In the full wording of the Act No
242/2000 Coll. on organic agriculture administrative offenses were
listed which were in conflict with organic farming. An organic farmer
gets into the conflict with the law by using forbiden fertilizers and
means for protection against plant diseases, soil ancillary materi-
als, plant propagating materials and agents for cleaning and disin-
fecting of seeds and machinery. Further, by using genetically mod-
ified organisms or its products, by not maintaining the natural
fertility and bioactivity of the soil, by not using preferably preven-
tive, mechanical, and physical processes for resisting weeds, plant
diseases and pests, by not providing proper storage of livestock
manure in order to prevent water contamination due to direct con-
tact or due to draining and leaking into the soil. An organic farmer
must guarantee an unambiguous identification of organic prod-
ucts, foods and others organic products in order to prevent mistak-
ing them for or contaminating them with other products or unwanted
substances.

Growing of Organic Hops Worldwide

The history of organic hops growing began relatively recently in
the mid-eighties of the last century in Bavaria. Two farms in Hallertau
and shortly after two farms in the hills by Hersbruck switched from
conventional to organic hop growing. Three of these farms still exist.
In the USA the first organic hops were grown in the Yakima Valley in
2000 and since then the production has grown continuously. Cur-
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z konvenéniho péstovani chmele na organické. Tfi z téchto farem do-
dnes existuji. V USA byl prvni biochmel vypéstovan v Yakima Valley
v roce 2000. Od té doby zaznamenava staly narlst. Deset procent
hlavnich chmelafskych farem v USA v soucasné dobé alespon
na ¢asti péstebnich ploch péstuje chmel podle zasad ekologického
zemédélstvi (American Organic Hop Grower Association, 2012).

Biochmel je od konvenéni produkce odliSovan certifikatem, coz
znamena, ze se jedna o chmel z kontrolované plochy bez pouziti
chemickych/syntetickych prostfedk(l na ochranu rostlin a prdmyslo-
vych hnojiv. Postupy organického zemédélstvi v prvni fadé zahrnuji
vyuziti specialnich kultivacnich postupu a uzite€nych organismdu. Za-
jisténim zdravého stavu plidy Ize dosahnout vyssi rezistence rostlin
v0¢i napadeni $klidci a chorobami. Pokud jsou ochranné prostfedky
pouzivany, musi se jednat o latky schvalené pro organické zemédél-
stvi. Aktualni pfehled o stavu péstovani organického chmele ve své-
té je uveden v tab. 1.

V Evropé zaujima nejvétsi vymeéru ekologického chmele Némecko
(80 ha). K dal$im vyznamnym producentiim biochmele v Evropé patfi
Anglie (17 ha) a Belgie (14 ha). Rovnéz na americkém kontinentu je
patrny pfechod farem na ekologické zemédeélstvi (51 ha), Kanada vy-
kazuje 2,6 ha. Udaje v tab. 1 ukazuiji, Zze organickému péstovani chme-
le se vénuje 55 farem v 10 zemich svéta. Obdélavaji celkem 187 ha
chmelnic s ro¢ni produkci 240 tun certifikovaného biochmele. Péstuje
se $iroky sortiment odrud s vyraznou pfevahou aromatickych chmel(.
Nicméné plocha, na které se péstuje biochmel, pfedstavuje méné nez
0,4 % svétové rozlohy obdélavanych chmelnic a objem sklizeného
chmele je niz8i nez 0,3 % z celkové produkce. Vyrobené mnozstvi
biochmele se Fidi poptavkou pivovarll po tomto trznim segmentu.
V dal8ich zemich, ke kterym se fadi i Ceska republika, existuji farmy,
které jsou v soucasné dobé v prfechodném obdobi z konvenéniho
na ekologické péstovani chmele (tab. 2).

Dlvodem pocatku péstovani biochmele v USA je zména v legisla-
tivé. National Organic Standards Board (NOSB) pfi americkém mi-
nisterstvu zemédélstvi predlozil NOP (National Organic Program)
nafizeni, podle kterého od 1. ledna 2013 musi byt veSkery chmel
pouzivany pro vyrobu biopiva povinné v kvalité ,bio“. Toto nafizeni
bylo NOP akceptovano v prosinci 2010. V sou€asné dobé plati nafi-
zeni, Ze max. 5% surovin pouzivanych pfi vyrobé biopiv miize po-
chazet z konvenéniho zemédélstvi (Goldman-Armstrong, 2011).
Kazdopadné obliba biopiva v Severni Americe narlstd, coz dokazuje
napf. festival organickych piv v Portlandu ve staté Oregon, ktery se
zde ve dnech 29. 6.—1. 7. 2012 uskute¢nil jiz poosmé (8" Annual
North American Organic Brewers Festival, 2012). Péstitelé biochme-
le v USA zalozili svij vlastni svaz (American Organic Hop Grower
Association, 2012). Odhadovat stavajici svétovou vyrobu biopiv

Tab. 1 Stavajici stav péstovani biochmele na svété (2011) / The cur-
rent review of the extent of organic farming worldwide (2011)

rently 10% of the biggest hop farms in the USA grow hops according
to the rules of organic farming at least for part of their hop fields
(American Organic Hop Grower Association, 2012).

Organic hop is labelled and the certificate guarantees that no syn-
thetic products for plant protection and no synthetic fertilizers were
used. Methods applied in organic farming use special cultivation ap-
proaches and beneficial organisms. Good soil condition enhances
the ability of the plants to resist plant diseases and pests. All pro-
spective means for protection against plant diseases must be ap-
proved in Regulations on organic farming. The current review about
the extent of organic farming worldwide is shown in Tab. 1.

In Europe Germany has the largest acreage of organic hops
(80 ha). Other significant producers of organic hops are Great Brit-
ain (14 ha) and Belgium (14 ha). Also on the American continent
more and more farms have switched to organic farming; the USA
has 51 ha and Canada has 2.6 ha of organic hop fields. According
to the data from Tab. 1, organic farming was adopted on 55 farms in
10 countries. The area of the hop fields is 187 ha in total with an
annual production of 240t of labelled organic hops. The variety of
cultivated hops is wide but the aromatic varieties are greatly pre-
ferred. Nonetheless, the acreage with organic hops only represents
less than 0.4% of worldwide production. The amount of organic
hops produced depends on the demand in this market segment. In
other countries including the Czech Republic they are further hop
fields in the so-called transition period from conventional to organic
hops growing (7ab. 2).

The reason for growing organic hop in the USA was a change in
the law. The National Organic Standards Board (NOSB) in the Min-
istry of Agriculture brought in a new Regulation to the National
Organic Program (NOP) which was accepted in 2010. According to
this Regulation from 1%t January 2013 all hops used for beer brew-
ing must be labelled as organic. Currently only a maximum of 5%
of raw materials used for beer production can be from conventional
farming (Goldman-Armstrong, 2011). In any case, the popularity of
organic beer in the USA is increasing which is proven by an An-
nual North American Organic Brewers Festival in Portland, Ore-
gon, celebrated from 29.6. to 1.7. 2012 which has already taken
place eight times (8™ Annual North American Organic Brewers
Festival, 2012). The growers of organic hops in the USA even
founded their own American Organic Hop Growers Association
(American Organic Hop Grower Association, 2012). An estimation
of the worldwide production of organic beer in terms of data shown
above is very difficult because it is mainly produced by small brew-
eries or breweries associated with pubs and not enough informa-
tion about their production is available.

Tab. 2 Péstovani biochmele v pfechodném obdobi (2011) / Growing
of organic hops in the transition period (2011)

Zdroj / Source: The Barth Report; Hops 2010/2011.

Zemé / Country Pocet Rozloha Produkce Zemé / Country Pocet Rozloha Termin
farem/ (ha) / chmele (t) / farem/ (ha) / certifikace /
Number Acreage Hop Number Acreage Date of
of farms (ha) production (t) of farms (ha) certification

Némecko / Germany 8 80.1 98.1 Némecko / Germany - 0.95 2011

Polsko / Poland 1 4.6 5.2 Francie / France 1 19.0 2012

Velka Britanie / Nizozemsko /

Great Britain 4 16.7 16.5 The Netherlands 1 1.2 2012

Rakousko / Austria 2 5.7 6.4 Ceska republika /

; 4 10.6 2012
Belgie / Belgium 1 13.9 125 Czech Republic
Dénsko / Denmark 1 0.2 0.2 USA/US - 96.0 2012
P Novy Zéland /
:W,ODSKE u/nle / EU 17 121.2 138.9 New Zealand 1 2.5 2013
vycarsko

Switzerland 1 2.5 3.3 Celkem / Total 5 cca 127,0

Evropa / Europe 18 123.7 142.2 Zdroj / Source: The Barth Report; Hops 2010/2011.

USA/ US 27 51.0 80.7

Kanada / Canada 8 2.6 0.7

Svét celkem /

Worldwide 55 187.3 239.6
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na zakladé vySe uvedenych informaci Ize jen velmi obtizné. V pre-
vazné vétsiné se jedna o malé a restauracni pivovary, o jejichz pro-
dukci neni dostatek dostupnych informaci.

Ekologické péstovani chmele v CR

Pogatky pé&stovani biochmele v CR se datuji do roku 2009. Nicmé-
né&, prvni ,biochmel“ byl v CR vypéstovan jiZ v prvni poloving 80. let,
kdy se v ramci spoluprace mezi Vyzkumnym Ustavem chmelafskym
a Entomologickym Ustavem CSAV v letech 1983 a 1985 podafilo vy-
péstovat na experimentalni 0,9 ha chmelnici chmel bez pouziti pesti-
cidl. Rozhodujici zde byla regulace msice chmelové pomoci migru-
jicich afidofagnich slunécek, predevSim slunécka sedmiteéného
(Coccinella septempunctata) ze sousednich biotopd. Tyto vysledky
byly prezentovany jednak na mezinarodnim sympoziu Aphidophaga
Il v roce 1984 (Ruzicka et al., 1986) a pozdéji v anglickém East Mal-
lingu v roce 1987 v ramci panelu ,Integrated Pest and Disease Con-
trol in Hops*“ (RGzi¢ka et al., 1988).

Jelikoz v této dobé nebyl ze strany pivovarnik(i zajem o ekologicky
vypéstovany chmel, vyzkum této problematiky nepatfil k prioritam,
i kdyZ v nasledujicich letech byly provadény nékteré pokusy s vyuzi-
tim bio-agens v ochrané chmele proti msici a sviluSce chmelové.
Jednalo se o polni pokusy s vyuzitim nelétavych forem slunécka
dvouteéného (Adalia bipunctata) ¢i afidofagni mSicomorky Aphidole-
tes aphidimyza. Uspé&3né byly i pokusy s vyuZitim dravych rozto&d
(Typhlodromus pyri, Amblyseius californicus, Amblyseius cucumeris
¢i Phytoseiulus persimilis) v ochrané chmele proti sviluSce chmelové,
které byly provadény v kofenacovych Skolkach, na experimentalni
ty€ové chmelni¢ce v Kadani a posléze i ve chmelnicich na UH
ve Stekniku (Vostfel, 2001). Pro praktickou ochranu biochmele je
uspésné vyuzivan nativni druh T. pyri, ktery spole¢né s ostatnimi pfi-
rozené se vyskytujicimi akarofagy je schopen udrzovat svilusku pod
prahem hospodarské skodlivosti, aniz by bylo nutné jej uméle vysa-
zovat kazdoro¢né do chmelnice (Vostrel, 2003).

V roce 1994 Ministerstvo zemédélstvi uverejnilo v asopise Chme-
lafstvi vyzvu, ve které lakalo potencialni zajemce k ekologickému
péstovani chmele. Impulsem byly zkuSenosti ziskané z ekologickych
farem v Némecku (Zidek, 1994). Zadny péstitel v té dobé& nenalel
dostatek odvahy k pfechodu na ekologické, ale rizikovéjsi, péstovani
chmele. Produkce ekologického chmele v CRse proto nerealizovala,
prestoze Ministerstvo zemédélstvi nabizelo i zprostfedkovani odby-
tu certifikované suroviny. Po roce 2005 byla ze strany pivovard, ze-
jména malych a restauraénich, zaznamenana zvySena poptavka
po biochmelu soubézné s rostouci popularitou potravin a napojl

Obr. 1 Nabidka pfipravkd na ochranu rostlin je v ekologickém
péstovani chmele znaéné omezena. Primarni infekce peronospory
chmelové je regulovana pomoci biofungicidu Polyversum (Pythium
oligandrum), ktery se pro tento ucel aplikuje v jarnim obdobi (foto
J. Jezek) / Fig. 1. The growers of organic hops have a very restricted
choice of the means to protect the plants. Primary infection of per-
onospora humuli is treated by the organic fungicide Polyversum
(Pythium oligandrum) applied for this purpose in spring. (Photo
J. JeZek)

Growing of Organic Hops in the Czech Republic

Organic hop has been grown in the Czech Republic since 2009.
Nevertheless, the first organic hop in the Czech Republic was al-
ready grown in the mid-eighties. Between 1983 and 1985 the Hop
Research Institute in cooperation with the Entomologic Research In-
stitute of the Czechoslovak Academy of Sciences succeded in grow-
ing hops without using pesticides in a 0.9 ha large experimental hop
garden. The hop aphid (Phorodon humuli) was suppressed through
migrating aphidophagous ladybirds from adjacent biotopes particu-
larly through the seven-spot ladybirds (Conncinella septempuncta-
ta). These results were published at the International Symposium
Aphidophaga Il in 1984 (Ruzi¢ka et al., 1986) and later in 1987 in
East Mail (England) during a panel discussion about Integrated Pest
and Disease Control in Hops (Ruzi¢ka et al., 1988).

Since no interest was shown from brewers in using organic hops
at that time the research in this field was not preferred. Nevertheless,
in the following years some investigation was still carried out regard-
ing the use of organic agents in the defence again hop aphids and
red spider mites (Tetranychus urticae). Nonflying two-spots ladybirds
(Adalia bipunctata) and aphidophagous gall midge (Aphidoletes
aphidimyza), too, were used in the field trials. Further successful tri-
als in the fight against red spider mites were carried out using preda-
tory mites (Typhlodromus pyri, Amblyseius californicus, Amblyseius
cucumeris or Phytoseiulus persimilis) in a pot nursery in an experi-
mental small pole hop garden in Kadar and also later in a hop gar-
den by Targeted Economy Steknik (Vostrel, 2001). In the hop fields
the naturally occuring species of predatory mite Typhlodromus pyri
together with other naturally occuring acariphagous (acari = mite)
are able to keep red spider mites under the control without the ne-
cessity of their annual introduction in hop fields (Vostrel, 2003).

In 1994 the Ministry of Agriculture issued an appeal in the journal
Chmelafstvi which lured potentially interested people to grow organ-
ic hops. The impulse came along with positive experience from or-
ganic farms in Germany (Zidek, 1994). At that time, however no
grower was courageous enough to adapt to the higher-risk organic
growing of hops. The production of organic hops did not come to
fruition despite the fact that marketing of labelled hops was offered.
After 2005 mainly small breweries or breweries associated with pubs
increased their demand for organic hops which correlated with the
increased popularity of organic food and drinks. Organic beers avail-
able in Czech shops are still singularly inferior imported brands.

Nevertheless, organic beer in the Czech Republic could be regard-
ed as an interesting market product. The first hop growers started

Obr. 2 Obecné v ekologickém zemédeélstvi plati, Ze péstitel k ochrané
pred $kudci, chorobami a plevely prednostné vyuziva preventivnich,
mechanickych a fyzikalnich postupt (foto J. Jezek) / Fig. 2. In gen-
eral, the organic farmer must use preferably preventive mechanical
and physical processes to protect against plant diseases, pests and
weeds. (Photo J. JeZek)
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Obr. 3 Pfirozenymi nepréateli m8ice chmelové jsou afidofagni slunécka (foto
J. Jezek) / Fig. 3. The natural enemies of hop aphids are aphidophagous ladybirds
(Photo J. JeZek)

v kvalité ,bio“. Na pultech ¢eskych obchodi se dosud objevuji vy-
hradné meéné kvalitni znaCky biopiv dovezenych ze zahranici. Biopi-
vo Ize v Cechach bezesporu povazovat za zajimavy trzni produkt.
Prvni péstitelé vstoupili do rezimu ekologického péstovani chmele
v roce 2009. Stalo se tak po dohodé s Chmelarskym institutem v Zat-
ci, ktery se zaroven stal gestorem agrotechnickych opatfeni a aplika-
ce ochrannych zasahu proti chorobam a $kiidctim na véech chmelni-
cich s ekologickym rezimem hospodareni. K 31. 12. 2011 Minister-
stvo zemédélstvi evidovalo celkem 10,6 ha chmelnic, na kterych byl
chmel péstovan v rezimu pfechodného obdobi. Pfechodné obdobi je
Casova etapa, ve které dochazi k preméné zemeédélské vyroby
na ekologické zemédélstvi a kterd je nezbytna k odstranéni vlivu ne-
gativnich dopadu predchozi zemédélské cinnosti na zemédélskou
pudu, krajinu a Zivotni prostfedi. U sad(, vinic a chmelnic trva tfi roky,
teprve poté je mozno produkci ekologicky certifikovat. Od roku 2009
je v pfechodném obdobi jeden péstitel chmele z trSické chmelarské
oblasti (JVR, spol.sr. 0., TrSice, vyméra 4,9 ha), v zatecké oblasti dva
péstitelé (Vaclav David, Jimlin, vyméra 1,8 ha a Zemédélské druz-
stvo Podlesi RoCov, farma LiStany, vyméra 1,7 ha). U véech tfi pésti-
telli je péstovana tradiéni odriida Zatecky polorany ¢ervenak. V kvét-
nu 2011 pfibyl dalsi péstitel chmele, Chmelafsky institut s. r. o.
Na uc¢elovém hospodarstvi ve Stekniku byla do pfechodného obdobi
pfihlaSena chmelnice o vymére 2,2 ha, osazena odru-
dou Premiant (Ministerstvo zemédélstvi, 2011a). Prvni
sklizen oficialné certifikovaného ¢eského ekologic-
kého chmele probéhla v srpnu 2012. B
Nékolik let ekologického péstovani chmele v CR pfi-
neslo fadu novych zku$enosti, z nichz nékteré bude
mozno v budoucnu vyuzit i v konvenénim péstovani.
Hnojeni se provadi vyhradné statkovymi hnojivy (hndj,
chlévska mrva) ziskanymi z ekologickych chovid. Hnoje-
ni mineralnimi hnojivy, ktera byla uméle vyrobena, je
zakazano. Dalsi formou pro zajisténi kolobéhu Zzivin
v pfirodé je v maximalni mife vyuzivani tzv. zeleného
hnojeni. Vyséva se napf. hoi€ice bila (Synapis alba) €i
svazenka vratiColista (Phacelia tanacetifolia). Rovnéz
osivo by mélo pochézet z ekologické produkce. Pokud
vSak na trhu osivo v bio kvalité neni, je pfipustné poza-
dat o vyjimku na konvencni osivo, o kterou se zada
na Odboru osiv a sadby UKZUZ. Povoluje se také uziti
hnojiv z pfirodnich zdroji a pomocnych latek. Od roku
2012 zvefejiuje UKZUZ databazi, ve které Ize povolena
hnojiva a pfipravky nalézt (Ministerstvo zemédélstvi,
2012). Plevele jsou hubeny pouze mechanickym zpra-
covanim pldy (napf. kypfenim, plec¢kovanim apod.). Po-
uziti jakychkoliv herbicidl je pfisné zakazano. Kli¢ovym
problémem pro Uspésné vypéstovani biochmele je
zvladnuti ochrany proti chorobam a skadcim v pribéhu
celé vegetace. Peronospora chmelova (Peronoplasmo-
para humuli), mSice chmelova (Phorodon humuli) a svi-
luska chmelova (Tetranychus urticae) jsou hospodarsky

with organic farming in 2009 after an agreement with
the Hop Research Institute, Zatec (HRI Zatec) which
became an agent for technical arrangements and ap-
plications of protection interventions against diseases
and plant pests on all hop fields with organic farming
management. Up to 31t December 2011 the Ministry of
Agriculture registered hop gardens with a total area of
10.6 ha which grow hops in transition period manage-
ment. Transition period is a time necessary for the con-
version to organic farming. In this time all negative influ-
ences on the farmland, region and environment caused
by conventional farming should be eliminated. With or-
chards, vineyards and hop fields the transition period
takes 3 years. Only after this period is it possible to cer-
tify the organic production. Since 2009 in the Czech Re-
public one hop grower from the region TrSice (JVR, Co.,
Ltd., TrSice, acreage 4.9 ha) and two hop growers (Va-
clav David, Jimlin, acreage 1.8 ha and the co-operative
farm Podlesi Roc¢ov, farm Listany, acreage 1.7 ha) in the
region Saaz have been in the transition period. All three
planters grow the traditional Saaz hop variety. In May
2011 another grower from the HRI Zatec joined them.
The farm of Targeted Economy Steknik registered a hop
field with acreage of 2.2 ha planted with the variety
Premiant for a transition period (Ministerstvo zemé-
délstvi, 2011a). The first crop of officially labelled
Czech organic hops was in August 2012.

The years of organic hops growing in the Czech Republic brought
a number of new experiences which might also be used in the future
for conventional farming. Fertilization is only carried out using farm-
land manure (dung and cattle slurry) obtained from animal farms in
the ecosystem or compost. Synthetic mineral fertilizers are forbid-
den. Another means of maintaining natural nutrient cycles is the use
of so-called green manure. Typically, a green manure crop is grown
for a specific period of time, and then ploughed under and incorpo-
rated into the soil while green or shortly after flowering. For green
manure White mustard (Synapsis alba) or Lacy phacelia (Phacelia
tanacetifolia) are for example used. The seeds as well should origi-
nate from organic production but if not available an exception could
be asked for at the Central Institute for Supervising and Testing in
Agriculture (CISTA) of the Ministry of Agriculture. The usage of ma-
nure from natural sources and ancillary substances must be also
permitted. The CISTA is publishing a database with all allowed ferti-
lizers and ancillary materials since 2012 (Ministerstvo zemédélstvi,
2012). Weeds must only be eliminated by mechanical processes
such as soil loosening or using weed-whackers. The usage of any
herbicides is strictly forbidden. The key task for successful growing of
organic hops is its protection against plant diseases and pests during
the whole vegetation period. The Peronospora humuli (Peronoplas-

Obr. 4 SviluSska chmelova je eliminovana vypousténim dravého roztoCe T. pyri,
jehoz distribuce je znazornéna na obrazku (foto J. Jezek) / Fig. 4. Red spider mites
are defeated by exposure to the predatory mite T. Pyri. Its distribution is shown in
the picture. (Photo J. JeZek)
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pod prahem hospodarské Skodlivosti. Zakladem uspésné ochrany
proti peronospofe je eliminace primarni infekce v jarnim obdobi. Pro
tento ucel se pouziva biologicky fungicid Polyversum indukujici
obranné reakce rostlin. Jedna se o houbovy mikroorganismus Pythi-
um oligandrum, ktery je pfirozenym obyvatelem puddy. Hlavnim zp0-
sobem Uginku je mykoparazitismus. Jelikoz P oligandrum je pudni
mikroorganismus, je jeho aplikace doporu€ovana jiz v ¢asném jar-
nim obdobi, kdy chmelové rostliny dosahnou vysky 10-15cm. Poz-
déji v pribéhu vegetace je ekologicky péstovany chmel oSetfovan
pomocnou latkou Alginure, obsahujici vytazky z morskych fas a rost-
linné aminokyseliny. V. omezené mife je povoleno rovnéz pouziti
médnatych fungicid(. Jedna se o ro¢ni povolenou davku 6 kg/ha, jak
vyplyva z nafizeni Evropské komise (ES) €. 889/2008, coz zhruba
odpovida jednomu oSetfeni registrovanou davkou meédnatého
pfipravku. V rdmci ochrany chmele proti msici chmelové muzeme
vSeobecné konstatovat, Ze pfirozeni nepratelé (afidofagni slunécka,
zlatooCky, pestfenky, msicomorky, dravé plostice) jsou v téchto
chmelnicich mnohem €etnéjsi ve srovnani s konvenénimi chmelnice-
mi oSetfovanymi pesticidy. Pro zvySeni populaéni hustoty pfiroze-
nych nepfatel je vhodny v rdmci zeleného hnojeni vysev svazenky
vrati¢olisté, ktera plsobi jako atraktant na tyto uzite¢né druhy hmy-
zu, pfedevSim na pestrenky. Pfi vy$Sim vyskytu msice se doporucuje
potfit odlisténé spodni ¢asti chmelovych rév extraktem ziskanym
z tropické rostliny Quassia amara, ktera je znama svym pfirozenym
aficidnim uéinkem. V nedavné dobé se v CR v ramci ekologického
zemeédeélstvi podafilo zaregistrovat bio zoocid Rock Effect obsahuijici
vytazek z rostliny Pongamia pinnata, ktery vykazuje velmi dobry uci-
nek na msici i svilusku chmelovou a jehoz pouziti pfi péstovani bio-
chmele je rovnéz mozné. Sviluska chmelova je dalSim zavaznym
Skudcem chmele, ktery kazdoroéné ohrozuje kvalitu sklizné. Vytvore-
ni rovnovahy mezi sviluskou chmelovou a jejimi pfirozenymi neprate-
li (akarofagni slunécko Stethorus punctillum, dravé tfdsnénky, plosti-
ce, drobni drabgici rodu Oligota, akarofagni bejlomorky Feltiella
acarisuga) je velmi dalezitym krokem v ramci fe$eni problematiky
ochrany biochmele proti tomuto $kddci. Dravi roztoéi druhu Typhlo-
dromus pyri jsou dle potfeby vypousténi do chmelnice, aby podpofili
predacni aktivitu nativnich predatort svilusky chmelové. Velmi dlle-
Zita je v této souvislosti ta skute¢noust, Ze tento druh dravého rozto-
Ce je schopen Uspésné ve chmelnicich pfezimovat a kazdoro¢ni vy-
pousténi neni tudiz nutné, ¢imz se cela tato problematika zna¢né
zjednoduSuje a stava se i ekonomicky akceptovatelnou. V pfipadé
potfeby je mozné vyuzit rovnéz akarofagni ucinek vySe uvedeného
bio zoocidu, Rock Effect.

Sklizen a zpracovani biochmele

Sklizen i zpracovani biochmele se provadi zavedenym zplsobem
s tim, ze technologické linky se musi pfedem vyprazdnit a vydistit
od konvenéni produkce. Plati to o suSeni, baleni do péstitelskych
hranolll i zpracovani na chmelové vyrobky. Biochmel Ize dodavat
jako lisované hlavky nebo jako granule T90. Vyroba chmelovych ex-
traktll se nepfipousti, nebot produkt by jiz byl ovlivnén neplvodni
chemickou latkou. Zpracovatelem chmele z pfechodného obdobi i bi-
ochmele je v Ceské republice od roku 2011 zaregistrovano Chmelaf-
stvi, druzstvo Zatec. Druzstvo je v oficialni databazi Ministerstva ze-
meédélstvi evidovano jako vyrobce biopotravin pro pfedmét vyroby
,11.05 Vyroba piva“ (Ministerstvo zemédélstvi, 2012a).

Certifikace ekologické produkce chmele

Garance, kontrola a nasledna certifikace jsou prvotnim predpokla-
dem pro ziskani davéry zakaznika. Certifikace chmele je v okamziku
sklizné jedine¢na a nevratna. Systém tvofi dohled statni autority (jak
vyplyva ze zakona &. 97/1996 Sb., o ochrané chmele) a povéfené
autority (jak vyplyva ze zakona €. 344/2011 Sb., kterym se méni za-
kon ¢. 242/2000 Sb., o ekologickem zemeédglstvi). Statni autoritu
predstavuje Ustfedni kontrolni a zkuSebni ustav zemédélsky
(UKZU2Z), sekce rostlinné vyroby, oddéleni chmele se sidlem v Zatci.
Dvoustupriova certifikace sestava z oznacovani a ovérovani. Ozna-
Covani se provadi pfimo u péstitele, ktery suSeny chmel zvazi a za-
bali do hranolll (hmotnost cca 50 kg), opatfi originalnim Stitkem,
ktery obsahuje informace o odridé, katastralnim Gzemi, roku skliz-
né, kédu hranolu a zapiSe (Ize elektronicky) do ,Prohldseni produ-
centa“. Ovéfovani chmele a chmelovych produktt se déje zpravidla
u zpracovateli pod dohledem kontrolortd UKZUZ, ktefi neustéle do-

mopara humuli) which cause Downy mildew, hop aphids and red spi-
der mites are the most eminent deleterious organisms for hops and
must be kept under control. Successful defense against Downy mil-
dew is based on the suppression of primary infection in the spring.
A biological fungicide Polyversum which induces a defence reaction
in plants may be used for this purpose. Polyversum is based on
a fungal microorganism Pythium oligandrum which works as a myco-
parasite. It occurs naturally in the soil and therefore it should already
be applied in early spring at the time when the hop plants are only
10—15cm high. During the vegetation period the organic hops can be
treated with the ancillary substance Alginure which contains an ex-
tract of seaweed and amino acids of plant origin. According to the
Regulation (EC) No 889/2008 it is also allowed to use 6 kg/ha of
a registered cupper fungicide once a year. This amount covers about
one treatment. The natural enemies of hop aphids (aphidophagous
ladybirds, lacewings, marmelades, aphidophagous gall midges and
predatory bugs) are more numerous in hop fields with organic man-
agement than in those with conventional management. In order to
increase the population of the natural enemies it is advisable to use
green manure such as Lacy phacelia which attracts these beneficial
insects, especially the marmelades. With a higher incidence of
aphids it is recommended to smear the low parts of hop plants with
the extract of a tropical plant Quassia amara, which has a strong
natural aphidophagous effect. Recently, in the Czech Republic
a zoocides Rock Effect was developed and registered for use in or-
ganic farming. It contains an extract from the plant Pongamia pinnata
which is very effective against both hop aphids and red spider mites.
Red spider mites are a further serious hop pest which annually
threatens the hop quality. For its inhibition it is necessary to built
a balance between red spider mites and their natural enemies such
as acarophagous ladybird (Stethorus punctilium), predatory thrips,
bugs, small rove beetles genus Oligota and acarophagous predatory
gall midges (Feltiella acarisuga). Predatory mites genus Typhlo-
dromus pyri are distributed in the hop fields as needed to support the
predatory activity of the native enemies of red spider mites. The big
advantage of predatory mites is that they can survive the winter in
the hop fields and therefore they needn’t be distributed every year. It
saves money and makes the application economically acceptable. If
necessary the acarophagous effect of zoocides Rock Effect men-
tioned above can also be used.

Harvesting and Processing of Hops

For harvesting and processing such as drying, packing of hops
into prisms and making organic hop products the same technological
equipment can be usually used but it must be emptied and clean
from the remains of any conventional production in advance. Organic
hops can be delivered as pressed cones or as hop pellets T90. The
production of hop extracts is not allowed because the product could
be affected by non-primal chemical substances. The hops from the
fields in the transition period and the organic hops have been proc-
essed in the Czech Republic since 2011 by the company Chmelafstvi,
druzstvo Zatec. It is registered in an official database of the Ministry
of Agriculture as a producer of organic food — production subject
11.05 Beer Production (Ministerstvo zemédélstvi, 2012a).

Certification of Organic Hop Production

The guarantee, the control and the following certification are the
basis for gaining customer confidence. The certification at the time of
the hop harvest is unique and irreversible. The certification proce-
dure is carried out by the state overseeing authority (Act No 97/1996
Coll. on hop protection) and an entrusted authority (Act No 344/2011
which changes Act No 242/2000 Coll. on organic agriculture). The
state overseeing authority is represented by the CISTA branch Zatec,
Department of Plant Production, Division Hop. The two step certifica-
tion consists of labelling and validation. The labelling is done directly
by the grower. The dry hop is packed into prisms weighting about
50kg, and then sealed and labelled. The label contains information
about the variety, the growing location, the year of the crop and
a code which is registered (electronic registration is also possible) in
the so-called Producer’s Declaration. Validation of hops and hop
products is also mostly done by the producers under the supervision
of controllers from the CISTA. They supervise the entire production
and put a label with the code number and a seal on every ready
prism. The prisms containing hops for export get an official certificate
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hlizi na cely vyrobni proces. Kone¢né baleni opatfi ovérovaci znac-
kou, evidenénim ¢islem, plombou &i peceti. Pokud jde chmel na zpra-
covani do zahrani¢i, opatfi jej pracovnici pfislusné Znamkovny
ovérovaci listinou — certifikatem (Krofta, 2008).

Povéfenou autoritu vykonava kontrolni a certifikani organizace,
se kterou ma péstitel nebo zpracovatel uzavienu platnou smlouvu
o inspekci a certifikaci. V Ceské republice jsou Ministerstvem zemé-
délstvi povéfeny vykonem kontroly a certifikace tfi organizace (abe-
cedné):

ABCERT AG, organiza¢ni slozka
se sidlem v Jihlavé,

Biokont CZ, s. r. 0. se sidlem v Brné,
KEZ o. p. s. se sidlem v Chrudimi,

kéd: CZ-BIO-ABCERT-02,
kéd: CZ-BIOKONT-03,
kéd: CZ-BIO-KEZ-01.

Nezavisle na téchto tfech organizacich, jak vyplyva z pozadavku
Narizeni Evropského parlamentu a rady (ES) ¢. 882/2004 o urednich
kontroldch za tucelem ovéreni dodrZovani pravnich predpist tykaji-
cich se krmiv a potravin a pravidel o zdravi zvitat a dobrych Zivotnich
podminkach zvifat, vykonava Uredni kontrolu v ekologickém zemé-
délstvi Ustfedni kontrolni a zkugebni Ustav zemédélsky (UKZUZ),
Odbor zemédélskeé inspekce. V obéhu se spotfebitel mize setkat se
dvéma zpusoby oznacéovani ekologickych vyrobkl. Predpony bio-,
eko- Ize pro chmel pouzit az po ukonéeni pfechodného obdobi 3 let,
do této doby se jedna o ,produkt z pfechodného obdobi™.

Ekologicky zemédélec pfednostné vyuziva preventivni, mechanic-
ké a fyzikalni postupy a pfipravky, od kterych nelze o€ekavat stopro-
centni u€innost. Z tohoto pohledu se odviji realizaéni cena biochme-
le, ktera zohledfiuje samotné riziko péstovani ve srovnani
s konvencni produkci a ekonomicky obtizné vycislitelné pfinosy pro
zivotni prostredi. Spotfebitel tak sou¢asné pfispiva i na pozitivni ex-
ternality. Tim dochazi k naplnéni vize spole¢né zemédeélské politiky
Evropské unie o trvale udrzitelném rozvoji zemédélstvi a Zzivota
ve venkovském prostoru. Z vy$e uvedenych dlvodl je spravedliva
cena za takto vypéstovany chmel dvoj- az trojndsobna ve srovnani
s konvenénim chmelem, podobné jako je tomu napf. v SRN.

Projekt ,,Ceské biopivo“

Chmelafrsky institut s. r. 0. prlibézné monitoroval narlstajici zajem
vefejnosti o ekologickou produkci. Podnéty ze strany pivovarQ a ob-
chodnich firem ukazovaly, ze péstovani biochmele a vyroba biopiva
je v Ceske republice v pfimeéfenem rozsahu perspektivni. Souc¢asné
byla zaznamenana poptéavka po Zateckém Cervenaku v kvalité ,bio”
ze zahranici. Z tohoto ddvodu byl v roce 2010 zpracovan vyzkumny
projekt a pfihladen do vefejné soutéze vyzkumu a vyvoje u Minister-
stva primyslu a obchodu v programu TIP. Projekt byl pfijat k feSeni
na sklonku téhoz roku. Klade si za cil vypracovat komplexni techno-

Obr. 5 Sklizefi odriidy Premiant na UH Steknik, 31. 8. 2011 (foto J. JeZek) / Fig.5 The crop
of hop of the variety Premiant in the Hop Research Institute Steknik 31. 8. 2011 (Photo
J. JeZek).

Obr. 6 Oproti jinym plodindam je oznacovani produkce chmele
jedine¢né a v evidenci kdykoliv dohledatelné (foto J. Jezek) / Fig. 6 In
comparison to other plants the labelling of organic hops is unique
and retrievable at any time in the records. (Photo J.JeZek)

(Krofta, 2008) The entrusted authorization is carried out by an or-
ganisation for control and certification. In the Czech Republic there
are three organisations entrusted by the Ministry of Agriculture with
the control and the certification (in alphabetical order):

ABCERT AG, o.c. Jihlava
Biokont CZ, Ltd. Brno
KEZ p.s.c. Chrudim

code: CZ-BIO-ABCERT-02
code: CZ-BIOKONT-03
code: CZ-BIO-KEZ-01

Each organic grower or producer must have a valid contract with
one of these organisations.

According to the Regulation (EC) No 882/2004 on official controls
performed to ensure the verification of compliance with feed and food
law, animal health and animal welfare rules the CISTA, Division of
Agricultural Inspection, too, executes official controls of organic agri-
culture independently on these organisations. Only after the termina-
tion of the 3 year transition period it is possible to use the term Or-
ganic Hops; before that only the specification Product of Transition
Period could be used.

The organic farmer must use preferably preventive mechanical
and physical processes with no guarantee of 100% effect. Therefore,
the price of hops must take in account the risks of organic growing.
The scarcely quantifiable contribution for en-
vironmental protection necessary for the ful-
filment of the vision for common agriculture
policy of the EU on sustainable agricultural
development, environmentally and socially
responsible farming and good life quality of
the population in the country is also included
in the price. Consequently, the fair price of
organic hops is twice or three times higher
when compared with conventionally grown
hops. The same price relation can be found
in Germany for example. Thereby, the con-
sumer also contributes to the positive exter-
nal effects.

Project Czech Organic Beer

The Hop Research Institute Co., Ltd. has
continuously monitored the growing public
interest in organic production. Input from
breweries and marketing organisations have
shown good perspectives for the appropriate
range of production of organic hops and
beers. At the same time the demand for or-
ganic hops of the Saaz variety was regis-
tered from abroad. Therefore, in 2010 a sci-
entific project was launched and entered the
public competition in research and develop-
ment held by the Ministry of Industry and
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logii ekologického péstovani chmele v CR, vyprodukovat jakostni
chmel a finalizovat jej pfi vyrobé kone¢ného produktu — biopiva. Spo-
lufesiteli jsou Zatecky pivovar, spol. s r. 0. v Zatci a pivovar Bohemia
Regent a. s. v Treboni. Odpovédnym fesitelem za Chmelafsky institut
s. 1. 0. je Ing. Josef Vostiel, CSc., vedouci oddéleni ochrany chmele.
ReSeni projektu je planovano na obdobi leden 2011 az prosinec
2013.

Hodnoceni varek piva vyrobenych z biochmele
z pfechodného obdobi

V roce 2011 byly ve Chmelafském institutu s. r. 0. v Zatci a ve Vy-
zkumném Ustavu pivovarském a sladarském, a. s., v Praze uvareny
prvni varky piva, které byly podrobeny testovani vlivu chmele ziska-
ného z pfechodného obdobi (Zateckého poloraného Cervenaku)
na senzorické vlastnosti piv. Vyroba pokusnych varek o objemu 2hl
se uskuteénila na pilotni varné firmy Kaspar Schulz ve VUPS. Pro
pokusy byl zvolen bézny atmosféricky chmelovar. PInosladové 12%
varky byly pfipraveny dekokénim dvourmutovym postupem ze sladu
doporuc¢ovaného pro Ceské pivo. Chmelovar trval 90 minut. Chmelo-
vé suroviny byly rozdéleny na tfi davky, 30% na zacatku, 50%
po 30 minutach varu a 20 % chmele 15 minut pfed koncem chmelo-
varu. Mladina byla odkalena ve vifivé kadi, zchlazena na zdkvasnou
teplotu 10,0 °C a provzdus$néna na obsah rozpusténého kysliku 8 +
0,5 mg/I. Hlavni kvaSeni probéhlo v cylindrokénickych tancich (CKT).
Miadina byla zakvaSena jednotnou davkou lisovanych kvasnic kme-
ne ¢. 95 sbirky VUPS. Maximalni teplota hlavniho kvaseni byla 12 °C
+ 0,1 °C. Mladé pivo bylo po zchlazeni na teplotu 5-6 °C sudovano
do lezackych tankud. Doba leZeni byla cca 30 dni pfi teploté 1-2 °C.
Piva byla Zfiltrovana, stoena do lahvi a pasterovana na uroven cca
20 PU.

Analyzy chmele, sladin, mladin a piv byly provedeny podle Analy-
tiky EBC a Pivovarsko-sladarské analytiky (Analytika EBC, 1998;
Basarova, 1994). Senzoricka analyza Cerstvého a tfi mésice sklado-

Tab. 3 Analytické hodnoceni sladin, mladin a piv / Analytical evalua-
tion of unhopped wort, hopped wort and beers

Trade in the framework of the program TIP. The project was accepted
at the end of the year. The aim of this project is to develop the com-
plex technology of organic hops growing and to produce good quality
hops and organic beer in the Czech Republic. The Brewery Zatec
Ltd. in Zatec as well as the Brewery Bohemia Regent a.s. in Trebon
is taking part in this project. The responsible manager is Ing. Josef
Vostrel, CSc., the head of the Department of Hop Protection in the
HRI Zatec. The project should to be completed in the timeframe of
January 2011 to December 2013.

Evaluation of Beer Produced with Organic Hops
from the Transition Period

In 2011 in the HRI Zatec and in the Research Institute of Brewing
and Malting (RIBM) in Prague the first beers with hops of the variety
Saaz from the transition period were brewed and tested. The produc-
tion of experimental batches each 2hl in volume was carried out in
the pilot brewhouse of the company Kaspar Schulz in the RIBM. For
the trial the common atmospheric wort boiling was chosen. Full malt
12% batches were prepared using the decoction two-mash method.
The malt used was the malt recommended for Czech beer. The wort
boiling took 90 minutes. The hop ration was divided in three portions.
30% were added at the beginning of the wort boiling, 50% after
30 minutes and 20% were added 15 minutes before the end of boil-
ing. The sludge was removed in whirlpool tank. The hop wort was
cooled to the pitching temperature of 10 °C and aerated to the re-
solved oxygen content of 8 + 0.5 mg/l. The hopped wort was fer-
mented by a single portion of the compressed yeast strain No 95
from the strain collection of the RIBM. The primary fermentation was
carried out in a cylindro-conical tank. The maximum temperature was
12 °C = 0.1°C. After cooling to a temperature of 5-6 °C the green
beer was hosed into storage tanks. The storage time was 30 days at
a temperature of 1-2°C. Afterwards, the beer was filtered, bottled
and pasteurised at the level of about 20 PU units.

Tab. 4 Casovy pribéh doznivani hotkosti / Time development of lin-
gering hop bitterness

Parametr / Parametr Kontrola / Biochmel /
Control Organic hops

Sladina / Unhopped wort

Extrakt (% hm.)

Extract (% w) 121 18

Miadina / Hopped wort

Horkost (IBU) /

Bitterness (IBU) 50 47

Pivo / Beer

Skutecny extrakt (% hm.) /

Real extract (% w) 443 467

Alkohol (% obj.) /

Alcohol (% vol,) 5.01 5.04

Prokvaseni skute¢né (%) /

Real attenuation (%) 64.6 63.6

Barva / Color 10.3 9.8

pH/ pH 4.46 4.48

Horkost (IBU) /

Bitterness (IBU) 80.7 273

Intenzita horkosti / Kontrola / | Biochmel /
Bitterness intensity Control Organic

hops
Pred polknutim / Before swoallow 1.89 2.1
Ihned po polknuti 7 / Directly after swallow 2.78 2.89
za 10 s po polknuti / 10 s after swallow 3.00 3.22
za 20 s po polknuti / 20 s after swallow 3.44 3.1
za 30 s po polknuti / 30 s after swallow 3.00 3.00
za 40 s po polknuti / 40 s after swallow 2.78 2.67
za 50 s po polknuti / 50 s after swallow 2.33 2.1
za 60 s po polknuti / 60 s after swallow 1.89 1.89
za 90 s po polknuti / 90 s after swallow 1.11 1.33
za 120 s po polknuti / 120 s after swallow 0.78 0.78
Charactor of bitarnoss 0 s 280 | 278
Stupnice 0-5/ Scale 0-5

Tab. 5 Vysledky senzorického hodnoceni trojuhelnikovym testem degusta&nimi komisemi VUPS a CHI Zatec / Results of the sensory evalua-
tion using the triangular testing by the panels from the RIBM and the HRI Zatec

Komise / Panel Pocet degustujicich / Spravné urcilo / Priikaznost P=95 % /
Number of test persons Correct answer Significance P = 95 %

VUPS Praha / RIBM Prague 10 3 Ne / Not

CHI Zatec / HRI Zatec 13 4 Ne / Not
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vaného piva a hodnoceni doznivani horkosti bylo provedeno dese-
ticlennou degustacni komisi. Vysledky analytického a senzorického
hodnoceni sladin, mladin a piv jsou shrnuty v tab. 3, 4, 5. Kvalitativni
parametry vyrobenych pokusnych véarek piva byly velmi podobné.
Rozdily v analytickych horkostech piv jsou mimo rozliSovaci schop-
nosti béZného konzumenta. Vysledky degustaénich testl trojuhelni-
kovou zkouskou provedenych ve VUPS Praha a CHI Zatec jedno-
znacné prokazaly, ze v senzorické kvalité piv nejsou statisticky
prikazné rozdily. Ovéfovaci varka biopiva z pfechodného obdobi
z pivovaru Bohemia Regent byla pfipravena v mésici kvétnu 2011.
Jednalo se o specialni lezak s pfidavkem zitného sladu, ktery byl
uveden na trh v letnim obdobi. Prodaval se napf. pfi akcich Kulturni-
ho léta v Tfeboni, na Zatecké Do&esné aj. Celkem se ho vyrobilo
a prodalo 100hl. Ovéfovaci varka biopiva z pfechodného obdobi
v Zateckém pivovaru byla pfipravena v mésici fijnu. Jednalo se
0 15% Svatecni lezak, ktery byl uveden na trh v pfedvanoénim ob-
dobi 2011. Celkem jej bylo vyrobeno a prodano 90hl.

Prilezitost pro ¢eské sladovnictvi

Nepostradatelnou surovinou pro vyrobu biopiva je zajisténi vyroby
Ceského biosladu. Dle Udajd Ministerstva zemédélstvi byl k 31. 12.
2011 registrovan pouze jeden vyrobce biosladu, kterym jsou Cesko-
moravskeé sladovny, a. s., Zabreh (Ministerstvo zemédélstvi, 2012a).
Minimalni mnoZzstvi, které je vyrobce ochoten vyprodukovat, predsta-
vuje 65 tun sladu. Pivovary, které uvazuji o vyrobé biopiva, pro pilotni
produkei potfebuji objem do 4 tun biosladu. Je proto na zvazeni
ostatnich sladoven v CR, zda by nechtély rozsifit tento segment trhu,
jinak se totiz bioslad dovazi ze SRN.

Podékovani

Tento projekt, ev. & FR-TI3/376 ,Ceské biopivo“ byl realizovan
za finan¢éni podpory z prostfedkl statniho rozpoctu prostfednictvim
Ministerstva pramyslu a obchodu.
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Analyzes of the hops, the unhopped and hopped worts and the
beer were carried out according to the Analytica EBC and Pivovarsko-
sladarska analytika (Analytika EBC, 1998; Basarova, 1994).. The dif-
ferences in analytically determined bitterness were below the limit of
distinguish ability of normal customers. The sensory tests for green
beer and for beer stored for three months and the evaluation of the
lingering hop bitterness were carried out by a tasting panel of 10
members. The results of the sensory evaluation are summarized in
Tab. 3, 4, 5. The qualitative parameters of the experimental beers
were quite similar. The triangular tasting carried out in the RIBM
Prague and in HRI Zatec showed unequivocally that there were no
statistical quality differences between beers. A confirmation batch of
beer from the transition period was brewed in the brewery Bohemia
Regent in May 2011. It was a special lager beer with added rye malt
which was introduced to the market in the summertime. It was sold
for example at the fair Cultural Summer in Trebor or at the Hop Har-
vest Festival in Zatec. A total 100hl of this beer was produced and
sold. A confirmation batch of beer from the transition period pro-
duced in the Brewery Zatec was ready in October. It was a 15% Spe-
cial Lager Beer brought to the market before Christmas 2011. The
whole production of 90 hl was sold.

Good Opportunity for Czech Malthouses

An indispensable condition for brewing organic beer is the availa-
bility of Czech organic malt. According to the Ministry of Agriculture,
up to 31.12. 2011 only one producer of organic malt namely
Ceskomoravské Sladovny, a.s., Zabfeh was registered (Ministerstvo
zemeédeélstvi, 2012a). The maximum annual production of organic
malt was 65t. Breweries considering a pilot production of organic
beer each need about 4t of organic malt. Therefore, it is under con-
sideration in other malthouses in the Czech Republic to increase pro-
duction. Otherwise the organic malt must be imported from Germany.
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