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Sachambula, L. — Psota, V.: Poskliziiové dozravani vybranych odrid jarniho jeémene v roce 2011. Kvasny Prum. 58, 2012, ¢. 5,
s. 140-146.

V roce 2011 byly 3 tydny po dosazeni plné zralosti rozdily mezi odridami zna¢né. Hodnoty energie klieni se pohybovaly v rozpéti
69-93 %. Nejpomaleji odeznivalo poskliziiové dozravani u odriid Aksamit a Radegast. 9 tydnli po dosazeni plné zralosti mély vSechny
odrldy energii kli¢eni na trovni minimalné 97 %. Rozdily mezi odriidami v pozdéjSim obdobi byly zfetelnéjsi pfi stanoveni rychlosti kli-
€eni nebo indexu kli¢eni. Rozdily mezi odridami 9 a 12 tydni po dosazeni pIné zralosti byly v rozpéti 10 % v pripadé rychlosti kliceni
nebo jedné jednotky v pfipadé indexu kli¢eni. Nejrychleji ukoncily poskliziiové dozravani odriidy Bojos, Tolar, Xanadu, Radegast, Sebas-
tian a Aktiv. Proménlivost energie kli¢eni i znakd popisujicich intenzitu kli¢eni byla ovlivnéna vyraznym zplsobem lokalitou. Odrlda
ovliviiovala proménlivost rychlosti kli¢eni a indexu kli¢eni po celou dobu sledovani v rozpéti 21 az 42 %.

Sachambula, L. — Psota, V.: Post harvest maturation of the selected spring barley varieties in 2011. Kvasny Prum. 58, 2012, No. 5,
p. 140-146.

There were considerable differences amoug all 2011 varieties studied, three weeks after achieving full maturity. Values of germination
energy varied from 69-93 %. Post-harvest maturation was the slowest in the varieties Aksamit and Radegast. Germination energy nine
weeks after achieving full maturity was at least 97 %. In the following period the differences among the varieties were more pronounced
in germination rate or germination index. The differences among the varieties 9 and 12 weeks after achieving full maturity were within of
10% in germination rate or one unit in germination index. The varieties Bojos, Tolar, Xanadu, Radegast, Sebastian, and Aktiv completed
post harvest maturation as the first. Variability of germination energy and traits describing the intensity of germination was significantly
affected by a locality. The variety affected the variability of germination rate and germination index for the whole period of the study in the
range from 21 to 42 %.

Sachambula, L. — Psota, V.: Nachernte Reife von ausgesuchtenen Sommergerstensorten im Jahre 2011. Kvasny Prum. 58, 2012,
Nr. 5, S. 140-146.

Im Jahre 2011 drei Wochen nach der Erreichung der vollen Reife wurden unter Sommergerstensorten eine wesentliche Unterschiede
festgestellt. Die Werte der Reifeenergie lagen im Bereich 69-93%. Bei den Gerstensorten Aksamit und Radegast ist die Reife nach der
Ernte am langsamste abgeklungen, neun Wochen nach der Erreichung der vollen Reife wurde die Keimungsenergie bei allen Sorten am
mindestens 97% ermittelt. In der spateren Periode bei der Bestimmung der Keimungsgeschwindigkeit oder des Keimungsindexes wur-
den die Unterschiede unter Sorten deutlicher. Im Zeitraum von 9 bis zu 12 Wochen nach der Erreichung der vollen Reife wurden die
Unterschiede unter Sorten im Bereich 10% ermittelt. Die Sorten Bojos, Tolar, Xanadu, Radegast, Sebastian und Aktiv haben die Reife
nach der Ernte am schnellsten beendet. Die Lokalitat hat die Verénderlichkeit der Keimungsenergie und Keimungsintensitat beschreiben-
der Merkmale wesentlich beeinflusst. Im gesamten Verfolgungszeitbereich hat die Gerstensorte die Verénderlichkeit der Keimungsener-

gie und des Keimungsindexes im Bereich 21 % bis zu 42 % beeinflusst.
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1 UVOD

Dormance je fyziologicky jev, ktery je u semen charakterizovan
omezenou schopnosti kli€it i pfi jinak vhodnych podminkach. Obilky
je€mene vystupuji z dormance obvykle po dosazeni fyziologické zra-
losti. Bezprostfedné po sklizni kli¢i obilky je€émene nejednotné a po-
malu. Nékteré odrlidy vystupuji z dormance nahle (béhem nékolika
dnu), jiné postupnéji a nékteré zUstavaji dormantni nékolik mésicu
v zavislosti na odrdé, klimatickych podminkach v priibéhu vegetace
a sklizné a podminkach skladovani (Benech-Arnold 2002). Zvlasté
dulezita je délka poskliziiového dozravani u sladovnickych odrid jec¢-
mene, protoZe odridy s dlouhou dobou poskliziiového dozravani se
mohou sladovat az pozdéji, coz je ekonomicky nevyhodné. Slechté-
nim se doba poskliziiového dozravani odriid jeémene vyrazné zkra-
tila, coz ale mize mit i negativni dopad. V pfipadé destivého pocasi
pred sklizni odridy s kratkym obdobim poskliziiového dozravani
snadno porustaji.

V nasich klimatickych podminkach mize délka posklizriového do-
zravani a nachylnost obilek jeEmene k porlstani zplsobit sladarské-
mu primyslu znaéné problémy. PorUstani je vaznym problémem ze-
jména v letech s destivym prabéhem sklizné. Nebezpedi porlstani
se zvysuje, jestlize je poCasi béhem zrani obilek teplé a suché. Tako-
vy prubéh pocasi navozuje méné hlubokou dormanci a nasledné
kratké poskliziiové dozravani.V pripadé, ze po sluneéném a suchém

Keywords: barley, variety, post harvest maturation, germination

1 INTRODUCTION

Dormancy is a physiological phenomenon that reduces capacity of
seeds to germinate even under otherwise favorable conditions. Bar-
ley caryopses usually overcome dormancy after achieving physiolog-
ical maturity. Immediately after harvest, barley caryopses germinate
unevenly and slowly. Some caryopses overcome dormancy suddenly
(during several days), others more gradually and some remain dor-
mant for several months depending on the variety, weather condi-
tions during vegetation and harvest and storage conditions (Benech-
Arnold 2002). The length of post harvest maturation is especially
important in malting barley varieties as the varieties with a long time
of post harvest maturation are malted later, which is economically
unfavorable. Breeding has shortened the time of post harvest matu-
ration of barley varieties significantly; this however can also have
a negative impact. In case of rainy weather before harvest, the varie-
ties with a short post harvest maturation period are easily affected by
sprout damage.

Under the climatic conditions of the Czech Republic, the length of
the post harvest maturation and susceptibility of caryopses to sprout-
ing can cause considerable problems to the malting industry. Sprout-
ing is a serious problem mainly in years with a rainy course of har-
vest. Risk of sprouting increases if the weather during maturation of
caryopses is hot and dry. This course of weather induces less deep
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obdobi dojde ke zméné pocasi a tésné pred sklizni nebo v jejim pra-
béhu se ochladi a zacne prset, je nebezpeci porlstani velmi vysoké,
protoze prfedchozi pribéh poc¢asi navodil nizkou uroven dormance.

Dormance zpusobuje problémy také pfi testovani obilek, zejména
pfi stanoveni jejich kli¢ivosti, a mize kratce po sklizni vyrazné ovliv-
nit vysledky energie kli€eni (Bewley a Black 1982).

U odriid sladovnického jeémene je zadouci nizka Uroveri dorman-
ce, aby bylo mozno sladovat zrno brzy po sklizni. Slechténim se po-
dafilo ziskat odrldy, jejichz dormance je ¢asto ukonéena jiz pred
sklizriovou zralosti.

2 MATERIAL A METODY

Odridy a pokusna mista

Uroven posklizhového dozravani u jarni formy jeCmene setého
(Hordeum vulgare L.) byla v roce 2011 sledovana u odrGd uvede-
nych v tabulce (tab. 7). Pro sledovani kliCivosti byl pouZit podil zrna
nad sitem 2,5mm. Vzorky pochézely ze zkuSebnich stanic Ustfedni-

dormancy and subsequently short post harvest maturation. In case
that weather changes after a sunny and dry period, and it gets colder
and starts raining closely before harvest or during it, risk of sprouting
is very high as the preceding weather course had brought a low level
of dormancy.

Dormancy also causes problems at testing of caryopses, mainly at
determination of their germination capacity. Shortly after harvest, it
can markedly affect the results of tests, first of all germination energy
(Bewley and Black 1982).

In malting barley varieties, low level of dormancy is desirable so that
grain can be malted early after harvest. Varieties in which dormancy is
often completed already before harvest maturity have been bred.

2 MATERIAL AND METHODS

Varieties and experimental localities
In 2011, the level of post harvest maturation in spring barley (Hor-
deum vulgare L.) was studied in the varieties given in the table

Tab. 1 Seznam odrud jarniho jeémene zkousenych v roce 2011/ List of the spring barley varieties tested in 2011

Kéd / Nézeézg;}t"]dy/ Udrzovatel / Zastupce v CR/ Od roku /
Code denomination Maintainer Agent in the CR Since year
5077680 | Advent SELGEN, a.s. 2009
5076678 | Aksamit SELGEN, a.s. 2007
5077172 | Aktiv Limagrain Central Europe Cereals, s.r.0. 2008
5076665 | Blanik Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.0. 2007
5075648 | Bojos Limagrain Central Europe Cereals, s.r.o. 2005
5078840 | Delphi Sejet Plantbreeding I/S SELGEN, a.s. 2011
5078899 | Despina NORDSAAT Saatzucht GmbH SAATEN — UNION CZ s.r.o0. 2011
5077135 | Kangoo Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2008
5075649 | Radegast Limagrain Central Europe Cereals, s.r.o. 2005
5075710 | Sebastian Sejet Plantbreeding I/S SELGEN, a.s. 2005
1020062 | Tolar Limagrain Central Europe Cereals, s.r.o0. 1997
5076389 | Xanadu NORDSAAT Saatzucht GmbH SAATEN — UNION CZ s.r.o. 2006
Tab. 2 Popisy lokalit / Descriptions of locations
Lokalita / Kod lokality / | Vyrobni oblast / Nadmorska Dlouhodoba Diouhodby Pudni typ
Location Code of Production vySka (m)/ primérna teplota | pramérny uhrn adruh/
location region Altitude (m) t30 (°C)/ srazek s30 (mm)/ Code
Long-term Long-term of soil
average average sum
temperature of precipitation
t30 (°C) p30 (mm)
Hrubgice HE 2 210 8.5 578 CMh -h
Caslav — Filipov CAS 2 260 8.9 555 CMh - h
Vysoka VYS 4 585 71 611 LMg - h
Pusté Jakartice PJA 2 295 8.3 584 HMI - h

Dlouhodoba priimérna teplota t30 a dlouhodoby primérny thrn srazek s30 (1971-2000)

Long-term average temperature t30 and long-term average sum of precipitations p30 (1971-2000)

Koéd / Code Vyrobni oblasti / Production region
2 feparska vyrobni oblast [Sugar beet production region]
bramborarfska vyrobni oblast [Potato production region]
Puadni druh / Sort of soil
h hlinita pida (stfedni) | [Loamy soil (medium)]
Geneticky ptdni typ a subtyp / Type of soil
CMh Cernozem hnédozemni [Luvi-haplic Chernozem]
HMI Hnédozem luvizemni [no FAO term]

LMg

Luvizem pseudoglejova

[Eutric Cambisol]
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ho kontrolniho a zkugebniho Ustavu zeméd&lského (UKZUZ), jejichz
popis je uveden v tabulce (tab. 2).

Parametry kli¢eni

Posklizriové dozravani bylo sledovano v terminech 3, 6, 9 a 12 tyd-
nd po datu dosazeni plné zralosti (BBCH 89). V pribéhu poskliziio-
vého dozravani byly sledovany nasledujici parametry: energie kliceni
(EK), rychlost kliceni (RK) a index kliceni (IK) (Basafova 1992; Psota
et al. 1998; Psota a Sebanek 1999; EBC 2009).

Energie kli¢eni (EK)

Energie kliceni je procento vykli€enych zrn v daném €ase (Basa-
fova 1992; EBC 2009). Do Petriho misky o vnitfnim priméru 85mm
byly vloZeny dva filtraéni papiry a 100 obilek, na které byly napipeto-
vany 4 ml vody. Vzdy po 24, 48 a 72 h byly odstranény nakli¢ené obil-
ky. Vysledek je primérem &ty stanoveni.

EK (%) = (n,,+n,g+n.,)

N, N, N,,—pocet vyklicenych obilek po 24, 48 a 72 h

24
Rychlost kli¢eni (RK)

Rychlost kli¢eni je vypocétena z vysledkl ziskanych pfi stanoveni
energie kliCeni (4 ml) podle nasledujiciho vzorce. Tato charakteristika
vitality je€mene je ve VUPS pouzivana od 70. let minulého stoleti
(Kastner 1976, 1977, 1979).

48’

RK (%) = (5n,,+3n,,+n_,)/5

N, N,g N,,— pocet vykliCenych obilek po 24, 48 a 72 h

247 7748

Index kli¢eni (IK)

Index kliceni je vypocten z vysledkl ziskanych pfi stanoveni ener-
gie kliceni (4 ml) podle nasledujiciho vzorce. Index kli¢eni je bezroz-
mérné ¢&islo.

IK = 10%(n,,+n+n,,) / (n,,+2n,,+3N_))

IK —index kli¢eni
N,, N, N, — pocet vykliCenych obilek po 24, 48 a 72 h

Statistické zpracovani vysledkt

Vysledky byly statisticky zpracovany analyzou rozptylu dvojného
tfidéni, korelaéni a regresni analyzou. Statistické zpracovani provedl
Narodni odraidovy tufad UKZUZ v Brné.

3 VYSLEDKY A DISKUSE

Délka poskliziiového dozravani sice patfi k odrddovym znaklm,
ale je zaroven vyznamne ovlivnéna vnéjSimi podminkami, za kterych
vyrlistala matefska rostlina (Cochrane 1993). Vnéj$i podminky neo-
vlivni vyraznym zpuisobem nachylnost k porlstani u odrtd s rychlym
ukonéenim dormance nebo u odriid s dlouhou dormanci. Odridy
s rychlym ukonéenim dormance jsou nachylné k porustani vzdy
a naopak odriidy s hlubokou dormanci jsou k porGstani odolné
i za podminek k porGstani vhodnych. Na zménu vnéjsich faktor( re-
aguji nejvice odrtdy z pfechodné skupiny. Vliv vnéjsSiho prostredi
v priibéhu tvorby zrna mize mit za nasledek, ze se tyto odridy v né-
kterych letech chovaji jako odolné v(i¢i porlstani a v jinych letech
jako nachylné k porastani (Benech-Arnold 2002).

Bylo zjisténo (Woonton 2005), Ze existuje vyznamny vztah mezi
indexem kli¢eni a aktivitou nékterych hydrolytickych enzymu a hod-
notou Kolbachova &isla. Index kli¢eni je proto mozno vyuzit pro pfed-
poveéd schopnosti zrn produkovat tyto enzymy v procesu sladovani
a tak predpovédét kvalitu sladu.

V roce 2011 byl jeémen ve sledovanych zkusebnich lokalitach vy-
set v obdobi 14. bfezna az 30. bfezna. Zpocatku dubna prevladalo
teplé a suché pocasi, které bylo ve druhé dubnové dekadé vystiida-
no citelnym ochlazenim s lokalnimi destovymi pfeharikami. V zavéru
mésice dubna bylo proménlivé pocasi doprovazené preharkami
a misty bourtkami. Pro vzchazeni je€mene bylo dostateéné mnozstvi
vlahy. Ve druhé poloviné kvétna prevladalo teplé a slune¢né pocasi.
V Cervnu byly teploty normalni. Porosty je€mene dobfe vymetaly
a jejich stav byl velmi dobry. Na pocatku ¢ervence doslo k vyraznému
ochlazeni se srazkami. Sklizefi probéhla ve sledovanych zkusebnich
lokalitach v obdobi 19.7.—11.8.2011.

(Tab.1). Sieving fractions above 2.5mm was used for studying germi-
nation capacity. Samples were obtained from the testing stations of
the Central Institute for Supervising and Testing in Agriculture (CIS-
TA), sample description is given in table (Tab. 2).

Germination parameters

Post harvest maturation was studied in the terms 3, 6, 9 and 12
weeks after achieving full maturity (BBCH 89). In the course of post
harvest maturation, following parameters were studied: germination
energy (GE), germination rate (GR) and germination index (Gl)
(Basarova 1992; Psota et al. 1998; Psota and Sebanek 1999; EBC
2009).

Germination energy (GE)

Germination energy is the percentage of grains germinated in the
given time (Basarova 1992; EBC 2009). 100 caryopses were put into
a Petri dish (internal diameter 85 mm) with two filtration papers and
4ml water were added with a pipette. Germinated caryopses were
removed always after 24, 48 and 72 h. The result is the average of
four determinations.

GE (%) = (n,,+n,g+n.,)

n,,, N, N,—number of germinated caryopses after 24, 48 and 72 h

247 7748’ 7.

Germination rate (GR)

Germination rate is calculated from results obtained at the deter-
mination of germination energy (4ml) pursuant to the following for-
mula. This characteristics of barley vitality has been used in the
RIBM since the 1970s (Kastner 1976, 1977, 1979).

GR (%) = (5n,,+3n,,+n_,)/5

n,,, n,, n,,—number of germinated caryopses after 24, 48 and 72 h

247 7748’ 72

Germination Index (Gl)

Germination Index is calculated from the results obtained at the
determination of germination energy (4 ml) pursuant to the following
formula. Germination Index is an undimensional number.

Gl = 10*(n,,+n,+n_)/(n,,+2n,+3n_)

Gl — germination index
n,, N, N, — NUMber of germinated caryopses after 24, 48 and 72 h

Statistical evaluation of results

The results were statistically evaluated with the two-way analysis
of variance, correlation and regression analyses. Statistical evalua-
tion was conducted by the National Plant Variety Office of CISTA
in Brno.

3 RESULTS AND DISCUSSION

The length of the post harvest maturation belongs to the varietal
traits but at the same time it is significantly affected by the external
conditions under which the maternal plant grew (Cochrane 1993).
The external conditions do not significantly affect the susceptibility to
sprouting in varieties with fast dormancy break or in the varieties with
long dormancy. Varieties with fast release from dormancy are always
sensitive to sprouting and on the contrary, the varieties with deep
dormancy are resistant even under the conditions suitable to sprout-
ing. Change of the external factors affects mostly the varieties from
the transitory group. The effect of the environment in the course of
grain formation can cause that these varieties behave in some years
as resistant to sprouting and in others as sensitive to sprouting
(Benech-Arnold 2002).

A significant relationship between the germination index and activ-
ity of some hydrolytic enzymes and the value of Kolbach index was
confirmed (Woonton 2005). Therefore, the germination index can be
used for the prediction of grain capacity to produce these enzymes
during the malting process and thus for prediction of malt quality.

In 2011, barley was sown in the studied testing sites in the period
from March 14 to March 30. Warm and dry weather prevailing at the
beginning of April was replaced by a considerably colder weather
with local showers in the second April decade. The end of April was
characterized by a changeable weather with showers and local
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kliceni 3 tydny po dosazeni pIné zralosti. Vice nez polovina sledova-
nych odriid dosahla hodnoty energie kliceni nizsi nez 85% (obr. 1).
Dvé odrudy (Aksamit, Radegast) mély hodnotu energie kli¢eni 3 tyd-
ny po dosazeni pIné zralosti nizsi nez 70 %. Od Sestého tydne po do-
sazeni plné zralosti jsou rozdily v hodnotach energie kli¢eni mezi
odrddami nepriikazné. VSechny odriidy maji hodnoty tohoto znaku
v rozmezi 93-98 %. Rozdily mezi odridami v pozdéj$im obdobi byly
zretelngéjsi pfi stanoveni rychlosti kli¢eni nebo indexu klic¢eni.

Obr. 1 Energie kli¢eni 2011 / Fig. 1 Germination energy 2011
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Tydny od zralosti | Weeks after maturation

Obr. 2 Rychlost kliceni 2011 / Fig. 2 Germination rate 2011

storms. There was enough moisture for barley to emerge. The sec-
ond half of May was warm and sunny. Temperatures in June were
normal. Barley stands headed well and their state was very good. At
the beginning of July temperatures dropped markedly and rainfalls
occurred. Harvest in the studied testing sites was carried out in the
period from 19/7—-11/8/2011.

In harvest year 2011, studied varieties achieved lower values of
germination energy 3 weeks after achieving full maturity. More than
half of the studied varieties achieved values of germination energy
lower than 85% (Fig. 1). Two varieties (Aksamit, Radegast) had the
value of germination energy 3 weeks after achieving full maturity
lower than 70 %. From the sixth week after achieving full maturity, the
differences values of germination energy were not significant. Values
of this parameter moved from 93-98% in all varieties. Differences
among varieties in a later period were more pronounced in germina-
tion rate or germination index.

In the harvest year 2011, germination rate (Fig. 2 and 3) was high-
er than 65% only the varieties Despina, Tolar, and Xanadu. All the
other varieties exhibited very low values of germinating rate 3 weeks
after achieving full maturity (43-61 %).

Processing of harvested barley grain begins in malt houses ap-
proximately 9 weeks after achieving full maturity. At this time germina-
tion energy of two thirds of the varieties was 97 % and more (Fig. 7).

The varieties differed in the germination index and germination
rate (Fig. 2 and 3) considerably. The varieties Blanik, Bojos, Tolar
a Xanadu 9 weeks after achieving full maturity germinated fast and
readily unlike the varieties Aksamit, and Delphi.

Obr. 3 Index kliceni 2011 / Fig. 3 Germination index 2011
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Xanadu

Tab. 3 Analyza variance a odhady komponent rozptylu pro / Analysis of variance and estimated components of variance for

Zdroj Gt Primérny Hladina
proménlivosti / ctverec / vyznamnosti /
Source of Mean Significant
variation square level

F Odhad komponent rozptylu /
hodnota / Estimated components of variance
F
ratio abs. rel. (%) s.e.

Energie kliceni 3 tydny po dosazeni pIné zralosti (BBCH 89) / Germinative energy 3 weeks after achieving full ripeness (BBCH 89)

Location 3 501.58 o 7.02 36.32 19.81 35.65
Variety 11 362.78 e 5.08 71.23 38.55 40.76
Residual 33 71.43 76.93 41.64 19.86
Energie kli€eni 6 tydni po dosazZeni pIné zralosti (BBCH 89) / Germinative energy 6 weeks after achieving full ripeness (BBCH 89)
Location 3 36.94 e 11.82 2.43 33.86 2.20
Variety 11 9.51 o 3.04 1.81 25.24 1.15
Residual 33 3.12 2.93 40.89 0.76
Energie kliéeni 9 tydnli po dosazeni pIné zralosti (BBCH 89) / Germinative energy 9 weeks after achieving full ripeness (BBCH 89)
Location 3 86.13 o 31.98 6.54 70.98 5.52
Variety 11 3.26 NS 1.21 0.22 2.40 0.41
Residual 33 2.69 2.45 26.62 0.63
Energie kliceni 12 tydn(i po dosaZeni pIné zralosti (BBCH 89) / Germinative energy 12 weeks after achieving full ripeness (BBCH 89)
Location 3 56.30 e 14.57 4.08 47.41 3.64
Variety 11 5.10 NS 1.32 0.32 3.72 0.67
Residual 33 3.87 4.20 48.87 1.09




KVASNY PR
58 / 2012 (5)

14

UM.

Posklizriové dozravani vybranych odrid jarniho jecmene v roce 2011

Ve skliziiovém roce 2011 byla rychlost kliceni (obr. 2 a 3) vysSi nez
65 % pouze u odrid Despina, Tolar a Xanadu. V8echny ostatni odr-
dy vykazovaly hodnoty rychlosti kli¢eni 3 tydny po dosazeni plné
zralosti na velmi nizké drovni (43—-61 %).

Sklizené zrno je€mene se zacina ve sladovnach zpracovavat pfi-
blizné 9 tydnu po dosazeni pIné zralosti. V této dobé mély dvé tietiny
odrdd energii kliceni 97 % a vice (obr. 1).

Variability of the values of germination energy (7ab. 3) was mainly
affected by the site, it means by the course of weather in the testing
site. Six weeks after achieving full maturity this trait was affected by the
environment from 34 % and by the variety only from 25 %. In the course
of post harvest maturation, the effect of the environment on germina-
tion energy fluctuated considerably, 12 weeks after achieving full ma-
turity it was at the level of 47 %, effect of the variety was negligible.

Tab. 4 Analyza variance a odhady komponent rozptylu pro / Analysis of variance and estimated components of variance for

Zdroj d.f. Pramérny Hladina F Odhad komponent rozptylu /
proménlivosti / ctverec / vyznamnosti / hodnota / Estimated components of variance

Source of Mean Significant F o

variation square level ratio abs. rel. (%) s.e.
Rychlost kliceni 3 tydny po dosazeni pIné zralosti (BBCH 89) / Germination rate 3 weeks after achieving full ripeness (BBCH 89)
Locality 3 334.12 * 4.37 20.47 13.17 22.61
Variety 11 312.71 o 4.09 56.48 36.34 34.41
Residual 33 76.50 78.48 50.50 20.26

Rychlost kliéeni 6 tydni po dosazeni pIné zralosti (BBCH 89) / Germination rate 6 weeks after achieving full ripeness (BBCH 89)

Locality 3 526.07 e 21.45 36.33 45.94 31.52
Variety 11 93.24 o 3.80 18.32 23.14 11.04
Residual 33 24.52 24.47 30.91 6.32

Rychlost kli¢eni 9 tydnl po dosazeni pIné zralosti (BBCH 89) / Germination rate 9 weeks after achieving full ripeness (BBCH 89)

Locality 3 257.17 e 13.27 17.33 37.13 15.54
Variety 11 56.60 o 2.92 10.67 22.86 6.96
Residual 33 19.38 18.68 40.02 4.82

Rychlost kliceni 12 tydnt

po dosazeni piné zralosti (BBCH 89) / Germination rate 12 weeks after achieving full ripeness (BBCH 89)

Locality 3 277.04 e 23.52 20.27 50.26 17.43
Variety 11 45.21 o 3.84 8.27 20.51 5.08
Residual 33 11.78 11.79 29.22 3.04

Tab. 5 Analyza variance a odhady komponent rozptylu pro / Analysis of variance and estimated components of variance for

Zdroj
proménlivosti /
Source of
variation

d.f.

Primérny
ctverec /
Mean
square

Hladina
vyznamnosti /
Significant
level

F
hodnota /
F
ratio

Odhad komponent rozptylu /
Estimated components of variance

abs.

rel. (%)

S.e.

Index kli¢eni 3 tydny po dosazeni pIné zralosti (BBCH 89) / Germination index 3 weeks after achieving full ripeness (BBCH 89)

Locality 3 0.60 NS 2.85 0.02 5.70 0.03
Variety 11 0.53 * 2.52 0.08 27.21 0.06
Residual 33 0.21 0.21 67.09 0.05

Index kliceni 6 tydnli po dosazZeni pIné zralosti (BBCH 89) / Germination index 6 weeks after achieving full ripeness (BBCH 89)

Locality 3 2.80 e 15.16 0.19 41.50 0.17
Variety 11 0.49 * 2.65 0.08 17.65 0.06
Residual 33 0.18 0.19 40.84 0.05

Index kliceni 9 tydnl po dosazZeni pIné zralosti (BBCH 89) / Germination index 9 weeks after achieving full ripeness (BBCH 89)

Locality 3 0.98 e 6.88 0.06 21.17 0.06
Variety 11 0.45 o 3.19 0.09 29.62 0.06
Residual 33 0.14 0.14 49.21 0.04

Index kliceni 12 tydnt po

dosazeni pIné zralosti

(BBCH 89) / Germination index 1

2 weeks after achieving full ripeness (BBCH 89)

Locality 3 1.79 e 16.46 0.13 40.13 0.12
Variety 11 0.46 e 4.20 0.09 26.32 0.05
Residual 33 0.11 0.11 33.55 0.03

Tab. 3,4 a5/ Fig. 3,4 and 5:

Poznamky / Notes

P=0.05
** P=0.01
i P=0.001

NS non significant

d.f.
rel.
abs.
s.e.

stupné volnosti / degrees of freedom
relativni hodnota / degrees of freedom
plvodni hodnota / original value
chyba odhadu / standard error
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V rychlosti a indexu kli¢eni (obr. 2 a 3) byly mezi odridami jesté
znacné rozdily. Odridy Blanik, Bojos, Tolar a Xanadu 9 tydn( po do-
sazeni pIné zralosti kli¢ily rychle a pohotové. Opakem byly odridy
Aksamit a Delphi.

Proménlivost hodnot energie klieni (tab. 3) byla ovlivnéna zejmé-
na lokalitou, tedy priilbéhem po&asi ve zkudebni lokalité. Sest tydni
po dosazeni plné zralosti byl tento znak ovlivnén prostfedim z 34 %

Variability of the parameters describing the intensity of germina-
tion, i.e. germination rate and germination index (Table 4, 5, 6) was
affected by the site from 6 to 50 %. The effect of site in the course
of 12-week monitoring in both the studied parameters varied. The
variety affected the variability of the germination index and germi-
nation rate during the whole course of monitoring in the range from
21 to 42 %.

Tab. 6 Testovani vyznamnosti jednoduchych kontrastl pro / Multiple range analysis for

Odrf!dal EK/ GE 3 EK/ GE6 EK/ GE9 EK/ GE 12

Advent 4 81.90 al|lb|ec 97.55 b 94.90 a 96.65 a
Aksamit 4 69.70 92.68 a 96.90 a 97.08 a
Aktiv 4 92.73 c 97.40 b 97.20 a 97.45 a
Blanik 4 70.58 96.45 al|b 96.10 a 93.83 a
Bojos 4 83.10 a|b|c 96.20 b 97.58 a 97.93 a
Delphi 4 78.28 a|lb|c 94.03 al|b 95.90 a 96.93 a
Despina 4 92.78 c 97.25 b 95.53 a 97.48 a
Kangoo 4 92.53 c 96.98 b 94.65 a 95.98 a
Radegast 4 69.23 a 96.33 al|b 97.03 a 97.18 a
Sebastian 4 91.78 c 97.78 b 96.48 a 97.13 a
Tolar 4 88.93 a|b|c 97.28 b 96.53 a 98.03 a
Xanadu 4 90.98 b|c 97.15 b 96.60 a 97.65 a
LSD (0.05) 20.99 4.38 4.07 4.88

n RK/GR3 RK/ GR6 RK/GR9 RK/ GR 12
Advent 4 56.23 alb 68.20 b 67.15 a 7413 alb|c
Aksamit 4 42.68 a 57.45 a 65.23 a 69.35 al|b
Aktiv 4 61.05 a 69.63 al|b 71.13 a 75.85 b|c
Blanik 4 47.73 al|lb 72.90 b 74.20 a 74.85 al|bi|c
Bojos 4 56.55 a|b 71.20 b 75.20 a 76.40 b|c
Delphi 4 43.30 a 61.53 al|b 64.45 a 67.20 a
Despina 4 65.15 b 72.33 b 72.03 a 77.78 b|c
Kangoo 4 59.25 al|b 70.18 b 68.95 a 73.65 a|b|c
Radegast 4 44.93 b 71.08 b 72.73 a 77.05 b|c
Sebastian 4 58.38 b 68.05 alb 67.65 a 72.53 a|b|c
Tolar 4 65.73 b 72.25 b 74.18 a 78.20 c
Xanadu 4 66.55 b 73.23 b 74.05 a 76.33 b|c
LSD (0.05) 21.72 12.30 10.93 8.52

n IK/ GI3 IK/ GI6 IK/ GI9 IK/ GI12
Advent 4 5.60 al|b 5.70 alb 5.83 a 6.35 al|b|c
Aksamit 4 5.08 al|b 5.15 5.50 a 5.85 alb
Aktiv 4 5.40 a|b 5.88 alb 6.00 a 6.45 a|b|c
Blanik 4 5.53 al|lb 6.28 b 6.35 a 6.65 b|c
Bojos 4 5.58 alb 6.08 al|b 6.40 a 6.50 b|c
Delphi 4 4.73 a 5.43 al|b 5.50 a 5.65 a
Despina 4 5.78 al|b 6.18 alb 6.20 a 6.70 c
Kangoo 4 5.30 a|b 5.98 alb 5.95 a 6.35 a c
Radegast 4 5.28 a|b 6.08 alb 6.20 a 6.60 c
Sebastian 4 5.25 alb 5.70 al|lb 5.75 a 6.13 a c
Tolar 4 5.95 b 6.20 alb 6.43 a 6.73 c
Xanadu 4 6.00 b 6.23 b 6.35 a 6.50 b|c
LSD (0.05) 1.14 1.06 0.93 0.81
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a odrlidou jen z 25%. V prubéhu poskliziiového dozravani vliv pro-
stfedi na energii kli¢eni zna¢né kolisal, 12 tydn( po dosazeni plné
zralosti byl na Urovni 47 % a vliv odrldy byl zanedbatelny.

Proménlivost znakd popisujicich intenzitu kli€eni, tj. rychlost a in-
dex klieni (tab. 4, 5, 6), byla ovlivnéna lokalitou z 6 az 50 %. Vliv lo-
kality v pribéhu 12tydenniho sledovani u obou sledovanych parame-
trd znaéné kolisal. Odriida ovliviiovala proménlivost rychlosti kliceni
a indexu kli¢eni po celou dobu sledovani v rozpéti 21 az 42 %.

Podékovani 3 ~

Prezentované vysledky byly ziskany za podpory MSMT CR
v ramci fe$eni vyzkumného zaméru VUPS, a. s., ,Vyzkum sladai-
skych a pivovarskych surovin a technologii“ (identifikacni kod
MSM6019369701). Statistické zpracovani vysledkd proved! Ing. J.
Hartmann, CSc. Podékovani patfi téz pracovnikim zku$ebnich sta-
nic UKZUZ za poskytnuti pokusného materialu.
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Oprava / Correction

V ¢lanku Mikyska, A. — Jurkova, M.: Hodnoceni obsahu o- a 8-

kyselin éeskych a moravskych chmell ze sklizné 2011; Kvasny

Prum. 58, 2012, &. 3, s. 66—72, doSlo omylem k nezarazeni dvou ob-

razk( odkazovanych v textu.

Omlouvame se autorlim i ¢tenarlm a pfikladame zminéné obrazky.
Frantisek Frantik, séfredaktor

In the article MikySka, A. — Jurkova, M.: The evaluation of a- and

B- acid contents of Czech and Moravian hops from the 2011 har-

vest; Kvasny Prum. 58, 2012, No. 3, p. 66-72, two figures cited in

text was not included by mistake.

We apologize to authors and readers. The figures are as follows.
Frantisek Frantk, editor-in-chief

Obr. 1 Frekvenéni rozdéleni obsahu a-hofkych kyselin vzork chme-
10 odrady ZPC ve sklizni 2011 / Fig. 1 Distribution of a-bitter acids
content of Saaz variety of year crop 2011
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Obr. 2 Frekvenéni rozdéleni obsahu a-horkych kyselin vzorkd chme-
10 odriid Sladek a Premiant ve sklizni 2011 / Fig. 2 Distribution of
a-bitter acids content of Saaz variety of year crop 2011
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