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V roce 2010 témer vSechny sledované odridy dosahly hodnoty energie klieni 3 tydny po dosazeni plné zralosti vy$Si nez 85 %.
Pouze dvé odridy (Aksamit, Marthe) mély hodnotu energie kliceni nizsi nez 85 %. U nékolika odrid dochazi v nasledujicich tydnech
k poklesu hodnoty energie kli¢eni. Pokles hodnot energie kli¢eni svédéi o tom, Ze zrno nékterych odrad bylo v pribéhu sklizné poskozeno
portstanim.V roce 2010 byl problém s porlistanim ve srovnani s pfedchozimi lety ¢astéjsi. Mezi odriidami existuji znaéné rozdily v intenziteé
kliceni charakterizované rychlosti a indexem kli¢eni. Ve skliziiovém roce 2010 byla rychlost kli¢eni, 3 tydny po dosazeni plné zralosti,

i znakl popisujicich intenzitu kli¢eni byla ovlivnéna vyraznym zplGsobem lokalitou.

Sachambula, L. — Psota, V.: Post harvest maturation of the selected spring barley varieties in 2010. Kvasny Prum. 57, 2011, No. 9,
p. 337-344.

In 2010 almost all studied varieties reached the value of germination energy 3 weeks after achieving full maturity higher than 85 %.
Only two varieties (Aksamit, Marthe) had the value of germination energy lower than 85 %. In following weeks the value of germination
energy declined in some varieties. The decline in the values of germination energy indicates that grain of some varieties was heavily
affected by sprout damage during harvest. In 2010 problem with sprout damage was more frequent compared to previous years. The
varieties differed considerably in the intensity of germination characterized by germination rate and index. In the harvest year 2010, ger-
mination rate 3 weeks after reaching full maturity, was higher than 65 % nearly in all varieties. Only the varieties Aksamit and Marthe
had germination rate lower than 65 %. Variability of germination energy and parameters describing germination intensity was significantly
affected by a locality.

Sachambula, L. — Psota, V.: Nacherntenreifung der ausgesuchten Sommergerstensorten im Jahre 2010. Kvasny Prum. 57, 2011,
Nr. 9, S. 337-344.

Im Jahre 2010 haben fast alle verfolgten Gerstensorten den Wert der Keimungsenergie nach drei Wochen nach der Erreichung der
voller Reifung ausgewiesen. Nur zwei Sorten (Aksamit, Marthe) wiesen den Wert der Keimungsenergie niedriger als 85% auf. Im Laufe
der letzten Wochen kommt bei den einigen Gerstensorten vor, dass der Wert den Keimungsenergie abnimmt. Der Riickgang der Kei-
mungsenergiewerte beweist die Tatsache, da3 der Korn einiger Gerstensorten wahrend der Ernten durch den Auswuchs beschadigt
wurde.

Im Vergleich mit den letzten Jahren wurde im Jahre 2010 das Problem mit dem Nachwuchs &fter gefunden. Unter den Gerstensorten
existierten wesentliche Unterschiede in der durch Keimungsunterschiede und — Index charakterisierter Keimungsintensitat. Im Erntenjahr
2010 wurde drei Wochen nach Erreichung der vollen Reifen die Keimungsgeschwindigkeit fast bei allen Gerstensorten héher als 65%.
Nur die Sorten Aksamit und Marthe wiesen die Keimungsgeschwindigkeit niedriger als 65% auf. Durch die Lokalitat wurde die Variabilitat

der Keimungsenergie und der die Keimungsintensitat beschreibenden Zeichen wesentlich beeinflusst.
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1 UVOD

Poskliziiové dozravani je termin uzivany pro oznaceni zmén, které
probihaji v obilce béhem vystupu z dormance. Obilky je¢mene po sk-
lizni kli¢i nejednotné a pomalu. Poskliziiovym dozravanim mdzeme
oznadit obdobi mezi sklizni a dobou, kdy energie kli¢eni a kli¢ivost
dosahuiji stejnych hodnot. K poskliziiovému dozravani dochazi, pokud
jsou obilky vystaveny urCitym podminkam (sucho, teplo apod.). Je
ukonéeno po nékolika tydnech az mésicich [1] v zavislosti na odridé,
klimatickych podminkach v pribé&hu vegetace a sklizné a podminkach
skladovani. Zvlasté dulezita je délka poskliziiového dozravani u sla-
dovnickych odrud jeémene, protoze odridy s dlouhou dobou poskliz-
flového dozravani se mohou sladovat az pozdéji, coz je ekonomicky
nevyhodné. Slechténim se doba poskliziového dozravani odriid jec-
mene vyrazné zkratila, coz ale mdze mit i negativni dopad. V pfipadé
destivého pocasi pred sklizni odridy s kratkym obdobim posklizfio-
vého dozravani snadno poristaji.

V klimatickych podminkach Ceské republiky mize délka posklizfo-
vého dozravani a nachylnost obilek jeémene k porustani zplsobit sla-
dafskému primyslu zna¢né problémy. Porustani je vaznym problé-
mem zejména v letech s destivym pribéhem sklizné. Nebezpedi
porustani se zvysuje, jestlize je poCasi béhem zrani obilek teplé a su-
ché. Takovy pribéh poc¢asi navozuje méné hlubokou dormanci a na-
sledné kratké posklizriové dozravani.V pfipadé, Ze po sluneéném a su-
chém obdobi dojde ke zméné a tésné pred sklizni nebo v jejim prabéhu
se ochladi a za¢ne prset, je nebezpeci porlstani velmi vysoké, protoze
pfedchozi pribéh pocasi navodil nizkou Uroveri dormance.

Keywords: barley, variety, post harvest maturation, germination

1 INTRODUCTION

Post harvest maturation is a term used for identifying changes in-
curring in a caryopsis during completing release from dormancy. Bar-
ley caryopses after harvest germinate unevenly and slowly. Post har-
vest maturation is a period between harvest and time when
germination energy and germination capacity achieve the same val-
ues. Post harvest maturation occurs if caryopses are exposed to cer-
tain conditions (drought warm, etc.). It is completed after several
weeks or months [1] depending on the variety, weather conditions
during vegetation and harvest and storage conditions. The length of
post harvest maturation is especially important in malting barley va-
rieties as the varieties with a long time of post harvest maturation are
malted later, which is economically unfavorable. Breeding has short-
ened the time of post harvest maturation of barley varieties signifi-
cantly; this however can also have a negative impact. In case of rainy
weather before harvest, the varieties with a short post harvest mat-
uration 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 harvest.
Risk of sprouting increases if the weather during maturation of cary-
opses is hot and dry. This course of weather induces less deep dor-
mancy 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
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Dormance zpusobuje problémy také pfi testovani, zejména pfi sta-
noveni kli¢ivosti. Kratce po sklizni mize vyrazné ovlivnit vysledky
testd pfedevsim energie kliceni [2].

U odrid sladovnického jeCmene je zadouci nizka uroveri dor-
mance, aby bylo mozno sladovat zrno zahy po sklizni. Slechténim se
podarilo ziskat odridy, jejichz dormance je ¢asto ukonéena jiz pred
sklizfiovou zralosti.

2 MATERIAL A METODY

Odriidy a pokusna mista

Uroven poskliziiového dozravani u jarni formy jeémene setého
(Hordeum vulgare L.) byla v roce 2010 sledovana u odr(id uvedenych
v tabulce (tab. 7). Pro sledovani kli¢ivosti byl pouzit podil zrna nad
sitem 2,5 mm. Vzorky pochazely ze zkugebnich stanic Ustfedniho
kontrolniho a zkugebniho Gstavu zemé&délského (UKZUZ), jejichz po-
pis je uveden v tabulce (tab. 2).

very high as the preceding weather course had brought a low level
of dormancy.

Dormancy also causes testing problems, mainly at determination
of germination capacity. Shortly after harvest, it can markedly affect
the results of tests, first of all germination energy [2].

In malting barley varieties, low level of dormancy is desirable so
that grain can be malted early after harvest. Breeding resulted in the
varieties in which dormancy is completed already before harvest ma-
turity.

2 MATERIAL AND METHODS

Varieties and experimental localities

In 2010 the level of post harvest maturation in spring barley
(Hordeum vulgare L.) was studied in the varieties given in the table
(Tab. 1). Sieving fractions above 2.5 mm was used for studying ger-
mination capacity. Samples were obtained from the testing stations

Tab. 1 Seznam odriid jarniho jeémene zkouSenych v roce 2010 / List of the spring barley varieties tested in 2010

Kéd Nazev odrady Udrzovatel Zastupce v CR Od roku
Code Variety 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.o. 2008
5076665 Blanik Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2007
5075648 Bojos Limagrain Central Europe Cereals, s.r.o. 2005
5078192 | Gladys Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2010
5077796 Henrike NORDSAAT Saatzucht GmbH SAATEN - UNION CZ s.r.o. 2009
5077135 Kangoo Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2008
5078296 | Lilly NORDSAAT Saatzucht GmbH SAATEN - UNION CZ s.r.o. 2010
5077231 Marthe NORDSAAT Saatzucht GmbH SAATEN - UNION CZ s.r.o. 2008
5078237 Paulis Limagrain Central Europe Cereals, s.r.o. 2010
1020183 Prestige Société RAGT 2n RAGT Czech s.r.o. 2002
5075649 Radegast Limagrain Central Europe Cereals, s.r.o. 2005
5075710 Sebastian Sejet Plantbreeding I/S SELGEN, a.s. 2005
5077691 Signora SERASEM RAGT Czech s.r.o. 2009
5077725 | Streif Saatzucht Streng GmbH & Co.KG Limagrain Central Europe Cereals, s.r.o. 2009
1020062 Tolar Limagrain Central Europe Cereals, s.r.o. 1997
5076389 | Xanadu NORDSAAT Saatzucht GmbH SAATEN - UNION CZ s.r.o. 2006
Tab. 2 Popisy lokalit / Descriptions of locations
Lokalita Kod Vyrobni Nadmorska | Dlouhodoba priamérna Dlouhodby primérny Pudni typ
lokality oblast vyska (m) teplota t30 (°C) uhrn srazek s30 (mm) a druh
Location Code Production Altitude Long-term average Long-term average sum Code
of location region (m) temperature t30 (°C) of precipitation p30 (mm) of soil
Vérovany VER 2 207 8.7 502 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 primérna teplota t30 a dlouhodoby primérny Uhrn srazek s30 (1971-2000)

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

Kéd / Code Vyrobni oblasti / Production region
2 feparska vyrobni oblast [Sugar beet production region]
4 bramborafska vyrobni oblast [Potato production region]
Pudni druh / Sort of soil
h hlinita ptda (stfedni) [Loamy soil (medium)]
Geneticky pudni 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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Parametry kli¢eni

Poskliziiové dozravani bylo sledovéano v terminech 3, 6, 9 a 12
tydn( po datu dosazeni pIné zralosti (BBCH 89). V priibéhu poskliz-
fiového dozravani byly sledovany nasledujici parametry: energie kli-
¢eni (EK), rychlost kliceni (RK) a index kli¢eni (IK) [3, 4, 5, 6].

Energie kli¢eni (EK)

Energie klieni je procento vyklienych zrn v daném c&ase [3, 6].
Do Petriho misky o vnitinim priméru 85 mm byly vioZeny dva filtracni
papiry a 100 obilek, na které byly napipetovany 4 ml vody. Vzdy po
24, 48 a 72 h byly odstranény nakli¢ené obilky. Vysledek je primérem
CtyF stanoveni.

EK (%) = (N24+N4g+N72)
Ny4, Ngg, N7 — poCet vykli€enych obilek po 24, 48 a 72 h

Rychlost kli¢eni (RK)

Rychlost klic¢eni je vypoctena 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 [7,
8, 9.

RK (%) = (5ns4+3n4g+n75)/5
Na4, N4g, N72— poCet vykliCenych obilek po 24, 48 a 72 h

Index kli¢eni (IK)

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

IK = 1o*(n24+n4g+n72)/(n24+2n4g+3n72)
IK — index kli¢eni
Ny4, Nag Nz2 — poCet vyklicenych obilek po 24, 48 a 72 h

Statistické zpracovani vysledku

Vysledky byly statisticky zpracovany analyzou rozptylu dvojného
tfidéni, korela¢ni a regresni analyzou. Statistické zpracovani provedl
Narodni odridovy ufad UKZUZ v Brné.

3 VYSLEDKY A DISKUSE

Délka poskliziiového dozravani sice patfi k odridovym znakdm,
ale je zaroven vyznamné ovlivnéna vnéjSimi podminkami, za kterych
vyrlstala matefska rostlina [10]. Vnéjsi podminky neovlivni vyraznym
zplsobem nachylnost k porlistani u odrid s rychlym ukonéenim dor-
mance nebo u odrid s dlouhou dormanci. Odridy s rychlym ukon-
¢enim dormance jsou nachylné k porastani vzdy a naopak odridy
s hlubokou dormanci jsou k pordstani odolné i za podminek k po-
rGstani vhodnych. Na zménu vnéjsich faktor( reaguji nejvice odridy
z pfechodné skupiny. Vliv vnéjsiho prostiedi v prabéhu tvorby zrna
muze mit za nasledek, Ze se tyto odrlidy v nékterych letech chovaji
jako odolné v(ci porstani a v jinych letech jako nachyiné k porastani
[1].

Bylo zjisténo [11], Ze existuje vyznamny vztah mezi indexem kli¢enf{
a aktivitou nékterych hydrolytickych enzymG a hodnotou Kolbachova
Cisla. Index kli¢eni je proto mozno vyuzit pro pfedpovéd schopnosti
zrn produkovat tyto enzymy v procesu sladovani a tak pfedpovedét
kvalitu sladu.

V roce 2010 byl je€men ve sledovanych zku$ebnich lokalitach vyset
v obdobi 25. bfezna az 8. dubna. Pro vzchazeni je€émene bylo dosta-
te€né mnozstvi vlahy. Od poloviny dubna se vyskytovaly ¢asté a vy-
datné srazky. V ¢ervnu byly teploty normélini. Porosty je€mene dobfe
vymetaly a jejich stav byl velmi dobry. Vysokeé teploty v ¢ervenci uspi-
Sily dozravani. Sklizen probéhla ve sledovanych zkuSebnich lokali-
tach v obdobi 31.7.-5.8.2010. Casté a intenzivni srazky narusovaly
pribéh sklizné a fada porostll jarniho je€mene byla znehodnocena
vlivem pozdni sklizné [12]. Sklizen je€mene ve zkuSebni lokalité Vy-
sok& probéhla z dlvodu nepfiznivého pocasi ve druhé srpnové de-
kadeé az 20. 8. 2010.

V roce 2010 témér vSechny sledované odridy dosahly hodnoty
energie kli¢eni 3 tydny po dosazeni piné zralosti vy$8i nez 85 %
(obr. 1). Pouze dvé odridy (Aksamit, Marthe) mély hodnotu energie
kli¢eni nizsi (82 %, resp. 78 %). Odrida Kangoo méla 3 tydny po do-

of the Central Institute for Supervising and Testing in Agriculture
(CISTA), 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) [3, 4,
5, 6].

Germination energy (GE)

Germination energy is the percentage of grains germinated in the
given time [3, 6]. 100 caryopses were put into a Petri dish (internal
diameter 85 mm) with two filtration papers and 4 ml 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 (%) = (Nas+N4sg+N72)
Na4, Nag, N7o —NUMber of germinated caryopses after 24, 48 and 72 h

Germination rate (GR)

Germination rate is calculated from results obtained at the deter-
mination of germination energy (4 ml) pursuant to the following for-
mula. This characteristics of barley vitality has been used in the RIBM
since the 1970s [7, 8, 9].

GR (%) = (5n24+3N4g+N75)/5
Ny4, N4g, N7 — NUMber of germinated caryopses after 24, 48 and 72 h

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*(Nas+N4g+N72)/(Nog+2N45+3N75)
Gl — germination index
Na4 Nyg, N7z — 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 analysis. Statistical evaluation
was conducted by the National Plant Variety Office of CISTA in Brno.

3 RESULTS AND DISCUSSION

Length of the post harvest maturation belongs to the varietal traits
but at the same time it is significantly affected by the external condi-
tions under which the maternal plant grew [10]. The external condi-
tions do not significantly affect the susceptibility to sprouting in vari-
eties with fast release from dormancy or in the varieties with long
dormancy. Varieties with fast release from dormancy are always sen-
sitive to sprouting and on the contrary, the varieties with deep dor-
mancy are resistant even under the conditions suitable to sprouting.
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
sprouting resistant and in others as sprouting sensitive [1].

A significant relationship between the germination index and activ-
ity of some hydrolytic enzymes and the value of Kolbach index was
confirmed [11]. Therefore, the germination index can be used for the
prediction of grain capability to produce these enzymes during the
malting process and thus to predict malt quality.

In 2010 barley was sown in the testing localities under study in the
period from March 25 to April 8. There was enough moisture for barley
to emerge. Frequent and plentiful precipitations occurred from the half
of April. Temperatures in June were normal. Barley stands headed
well and their state was very good. High temperatures in July accel-
erated ripening. Harvest in the studied testing localities was carried
out in the period of 31/7 — 5/8/2010. Frequent and intensive precipi-
tations disrupted the harvest course and many of spring barley stands
were degraded by late harvest [12]. Due to unfavorable weather, bar-
ley harvest in the testing locality Vysoka was performed in the second
August decade to 20/8/2010.
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Obr. 1 Energie kliceni 2010 / Fig. 1 Germination energy 2010
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Obr. 2 Rychlost kli¢eni 2010 / Fig. 2 Germination rate 2010
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sazeni pIné zralosti hodnotu energie kli¢eni nad 98 %. U nékolika od-
rd dochazi v nasledujicich tydnech k poklesu hodnoty energie kli-
¢eni. Nejnapadnéjsi pokles byl zaznamenan praveé u odriidy Kangoo,
ktera méla 12 tydn( po dosazeni pIné zralosti hodnotu energie kli¢eni
pouze 92,9 %. Jesté vyraznéjsi pokles energie kli€eni byl zazname-
nan u odridy Xanadu (87,2 %). Pokles hodnot energie kliceni byl
pravdépodobné zplsoben porlstanim.V roce 2010 byl problém s po-
rstanim Gasty, fada vzork(l ze zku$ebni stanice Vérovany byla po-
rostla [12].

Neukonéené poskliziiové dozravani 3 a 6 tydnd po dosazeni plné
zralosti se u nékterych odrud projevovalo nizsimi hodnotami rychlosti
a indexu kliceni (obr. 2, 3).

Ve skliziiovém roce 2010 byla rychlost kli¢eni, 3 tydny po dosazeni
plné zralosti, témé&r u vSech odrd vyssi nez 65 %. Pouze odrady Ak-
samit a Marthe mély rychlost kli¢eni niz§i nez 65 %. Podobné jako
u hodnot energie kliceni dochazi u nékolika odriid (Advent, Henrike,
Kangoo, Xanadu) v nasledujicim obdobi k poklesu hodnot rychlosti
kli¢eni.

In 2010 nearly all the studied varieties achieved the value of ger-
mination energy 3 weeks after achieving full maturity higher than 85 %
(Fig. 1). Only two varieties (Aksamit, Marthe) had the value of germi-
nation energy lower (82 % and 78 % respectively). The variety Kangoo
had 3 weeks after achieving full maturity the value of germination en-
ergy above 98 %. In some varieties, the decline in germination energy
occurred in following weeks. The most striking decline was observed
in the variety Kangoo, which had 12 weeks after achieving full maturity
the value of germination energy of only 92.9 %. Even more significant
decline in germination energy was recorded in the variety Xanadu
(87.2 %). The decline in the values of germination energy was prob-
ably caused by sprouting. In 2010 problem with sprouting occurred
frequently, many samples from the testing station Vérovany were
sprouted [12].

Non-completed post harvest maturation 3 and 6 weeks after achiev-
ing full maturity in some varieties resulted in lower values of germi-
nation rate and germination index (Fig. 2 and 3).

In the harvest year 2010 germination rate 3 weeks after achieving
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Obr. 3 Index kli¢eni 2010 / Fig. 3 Germination index 2010
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Sklizené zrno jeCmene se zacina ve sladovnach zpracovavat pfi-
blizné 9 tydnu po dosazeni pIné zralosti. V této dobé mély pouze od-
ridy Aktiv, Bojos, Henrike, Sebastian a Tolar energii kliceni 97 %
a vice (obr. 1).

V rychlosti a indexu kli¢eni (obr. 2, 3) byly mezi odrlidami jesté
znaéné rozdily. Odrady Aktiv, Bojos a Lilly 9 tydn( po dosaZeni piné
zralosti kli¢ily rychle a pohotové. Opakem byly odridy Gladys, Marthe
a Xanadu.

Proménlivost hodnot energie kli¢eni (tab. 3) byla ovlivnéna ze-

full maturity was nearly in all varieties higher than 65 %. Only the va-
rieties Aksamit and Marthe had germination rate lower than 65 %.
Similarly as in the values of germination energy values of germination
rate declined in some varieties (Advent, Henrike, Kangoo, Xanadu)
in the following period.

Processing of harvested barley grain begins in malt houses ap-
proximately 9 weeks after achieving full maturity. In this period only
the varieties Aktiv, Bojos, Henrike, Sebastian and Tolar had germina-
tion energy of 97 % and more (Fig. 1).

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

Zdroj Pramérny Hladina F Odhad komponent rozptylu
proménlivosti i Gtverec Vyznamnosti hodnota
Source of o Mean Significant F Estimated components of variance
variation square level ratio abs. rel. (%) s.e.
Energie klieni 3 tydny po dosazeni pIné zralosti (BBCH 89)
Germinative energy 3 weeks after achieving full ripeness (BBCH 89)
Location 3 411.294 o 14.79 21.30 27.04 18.66
Variety 17 146.462 o 5.27 29.66 37.65 12.63
Residual 51 27.818 27.82 35.31 5.51
Energie kliéeni 6 tydnt po dosazeni pIné zralosti (BBCH 89)
Germinative energy 6 weeks after achieving full ripeness (BBCH 89)
Location 3 183.244 o 13.46 9.42 33.28 8.31
Variety 17 34.710 ¥ 2.55 5.27 18.63 3.05
Residual 51 13.615 13.62 48.09 2.70
Energie kli¢eni 9 tydnl po dosazZeni pIné zralosti (BBCH 89)
Germinative energy 3 weeks after achieving full ripeness (BBCH 89)
Location 3 253.574 EE 23.37 13.48 49.07 11.50
Variety 17 23.423 * 2.16 3.14 11.44 2.08
Residual 51 10.851 10.85 39.49 2.15
Energie kliéeni 12 tydnd po dosazZeni pIné zralosti (BBCH 89)
Germinative energy 3 weeks after achieving full ripeness (BBCH 89)
Location 3 251.087 o 18.97 13.21 44.64 11.39
Variety 17 25.847 * 1.95 3.15 10.65 2.31
Residual 51 13.238 13.24 44,72 2.62
Poznamky / Notes
* P=0.05 d.f. stupné volnosti / degrees of freedom
** P=0.01 rel. relativni hodnota / degrees of freedom
o P=0.001 abs. puvodni hodnota / original value
NS non significant s.e. chyba odhadu / standard error
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Tab. 4 Analyza variance a odhady komponent rozptylu pro / Analysis of variance and estimated components of variance for

Zdroj Pramérny Hladina F Odhad komponent rozptylu
proménlivosti it Ctverec vyznamnosti hodnota
Source of o Mean Significant F Estimated components of variance
variation square level ratio abs. rel. (%) s.e.

Rychlost kli€eni 3 tydny po dosazeni pIné zralosti (BBCH 89)
Germination rate 3 weeks after achieving full ripeness (BBCH 89

Locality 3 2109.027 e 64.09 115.34 58.20 95.67
Variety 17 232.659 e 7.07 49.94 25.20 20.02
Residual 51 32.910 32.91 16.61 6.52

Rychlost kli¢eni 6 tydni po dosaZeni pIné zralosti (BBCH 89)
Germination rate 6 weeks after achieving full ripeness (BBCH 89)

Locality 3 922.795 e 33.80 49.75 47.79 41.86
Variety 17 135.527 e 4.97 27.06 25.99 11.70
Residual 51 27.296 27.30 26.22 5.41

Rychlost kliéeni 9 tydnl po dosazeni pIné zralosti (BBCH 89)
Germination rate 9 weeks after achieving full ripeness (BBCH 89)

Locality 3 603.170 e 21.88 31.98 40.77 27.36
Variety 17 103.096 e 3.74 18.88 24.07 8.95
Residual 51 27.574 27.58 35.16 5.46

Rychlost kliéeni 12 tydnt po dosaZeni pIné zralosti (BBCH 89)
Germination rate 12 weeks after achieving full ripeness (BBCH 89)

Locality 3 831.095 e 24.82 44.31 46.08 37.70
Variety 17 106.988 e 3.20 18.38 19.11 9.32
Residual 51 33.479 33.48 34.81 6.63

Poznamky / Notes

* P=0.05 d.f. stupné volnosti / degrees of freedom

> P=0.01 rel. relativni hodnota / degrees of freedom

o P=0.001 abs. puvodni hodnota / original value

NS non significant s.e. chyba odhadu / standard error

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

Zdroj Pramérny Hladina F Odhad komponent rozptylu
proménlivosti it Gtverec vyznamnosti hodnota
Source of o Mean Significant F Estimated components of variance
variation square level ratio abs. rel. (%) s.e.

Index kliéeni 3 tydny po dosazeni plné zralosti (BBCH 89)
Germination index 3 weeks after achieving full ripeness (BBCH 89)

Locality 3 12.980 e 41.98 0.70 61.79 0.59
Variety 17 0.814 * 2.63 0.13 11.07 0.07
Residual 51 0.309 0.31 27.14 0.06

Index kliéeni 6 tydnl po dosazeni pIné zralosti (BBCH 89)
Germination index 6 weeks after achieving full ripeness (BBCH 89)

Locality 3 9.551 e 38.61 0.52 52.72 0.43
Variety 17 1.112 e 4.50 0.22 22.05 0.10
Residual 51 0.247 0.25 25.23 0.05

Index kliéeni 9 tydnl po dosazeni pIné zralosti (BBCH 89)
Germination index 9 weeks after achieving full ripeness (BBCH 89)

Locality 3 4.044 o 16.71 0.21 35.22 0.18
Variety 17 0.828 e 3.42 0.15 24.42 0.07
Residual 51 0.242 0.24 40.36 0.05

Index kli¢eni 12 tydnt po dosaZeni plné zralosti (BBCH 89)
Germination index 12 weeks after achieving full ripeness (BBCH 89)

Locality 3 5.021 e 24.06 0.27 35.22 0.23
Variety 17 0.892 e 4.28 0.17 24.42 0.08
Residual 51 0.209 0.21 40.36 0.04

Poznamky / Notes

* P=0.05 d.f. stupné volnosti / degrees of freedom

** P=0.01 rel. relativni hodnota / degrees of freedom

o P=0.001 abs. puvodni hodnota / original value

NS non significant s.e. chyba odhadu / standard error
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Tab. 6 Testovani vyznamnosti jednoduchych kontrastd pro / Multiple range analysis for

Metoda / Method: 95 % LSD

Odrady EK/EG 3 EK/EG 6 EK/EG 9 EK/EG 12
Varieties n LS Mean HG LS Mean HG LS Mean HG LS Mean HG
Advent 4 93.10 bc 96.03 ab 94.83 ab 94.30 ab
Aksamit 4 82.48 ab 90.15 ab 93.73 ab 94.40 ab
Aktiv 4 97.60 c 97.45 ab 97.85 b 97.08 b
Blanik 4 87.53 abc 94.65 ab 95.10 ab 96.83 b
Bojos 4 97.53 c 98.08 ab 97.28 ab 96.78 b
Gladys 4 85.13 abc 88.70 a 91.08 ab 93.40 ab
Henrike 4 98.28 c 98.40 b 98.10 b 98.58 b
Kangoo 4 98.45 c 97.33 ab 95.58 ab 92.90 ab
Lilly 4 97.65 c 97.40 ab 96.90 ab 97.33 b
Marthe 4 78.33 a 92.85 ab 94.68 ab 95.20 ab
Paulis 4 96.23 c 96.90 ab 96.60 ab 95.40 ab
Prestige 4 90.23 abc 92.40 ab 92.95 ab 94.53 ab
Radegast 4 85.95 abc 95.60 ab 95.30 ab 95.45 ab
Sebastian 4 97.70 (o] 97.08 ab 97.15 ab 95.78 ab
Signora 4 91.45 abc 92.35 ab 92.93 ab 93.23 ab
Streif 4 92.03 bc 96.03 ab 96.60 ab 97.80 b
Tolar 4 93.03 bc 95.53 ab 97.08 ab 95.35 ab
Xanadu 4 88.65 abc 90.85 ab 89.23 a 87.20 a
LSD (0.05) 13.70 9.58 8.55 9.45

RK 3 RK 6 RK 9 RK 12
Advent 4 72.63 bed 77.23 abcde 72.33 abcd 74.40 abc
Aksamit 4 64.23 abc 71.90 abcd 72.75 abcd 74.28 abc
Aktiv 4 76.38 bcd 79.63 bcde 78.68 bcd 82.20 bc
Blanik 4 67.88 bed 74.88 abcde 76.48 abcd 79.68 bc
Bojos 4 76.20 bcd 79.23 bcde 79.75 bcd 81.33 bc
Gladys 4 62.40 ab 67.13 ab 69.90 abc 71.45 abc
Henrike 4 82.10 d 86.15 e 85.35 d 81.55 bc
Kangoo 4 80.13 d 82.85 de 77.08 abcd 74.30 abc
Lilly 4 81.25 d 82.85 de 82.73 cd 85.00 [
Marthe 4 51.98 a 64.98 a 67.50 ab 69.73 ab
Paulis 4 73.35 bed 75.08 abcde 76.28 abcd 77.53 abc
Prestige 4 73.73 bcd 76.58 abcde 73.00 abcd 79.08 bc
Radegast 4 65.10 abc 75.30 abcde 74.30 abcd 75.53 abc
Sebastian 4 77.60 cd 80.95 cde 77.65 abcd 75.60 abc
Signora 4 73.75 bcd 75.43 abcde 73.18 abcd 75.45 abc
Streif 4 69.00 bcd 72.23 abcd 71.95 abcd 74.55 abc
Tolar 4 67.40 bed 69.30 abcd 73.63 abcd 71.23 abc
Xanadu 4 67.48 bed 68.70 abc 64.65 a 63.48 a
LSD (0.05) 14.90 13.57 13.64 15.03

IK3 IK 6 IK9 IK 12
Advent 4 6.50 ab 6.78 abcd 6.28 ab 6.55 abcd
Aksamit 4 6.55 ab 6.80 abcd 6.48 abc 6.60 abcd
Aktiv 4 6.58 ab 6.93 abcd 6.75 abc 7.25 cd
Blanik 4 6.43 ab 6.60 abcd 6.73 abc 6.95 abcd
Bojos 4 6.55 ab 6.80 abcd 6.95 abc 7.15 bcd
Gladys 4 6.13 ab 6.25 abc 6.33 ab 6.30 abc
Henrike 4 7.28 b 7.75 d 7.63 c 7.35 cd
Kangoo 4 6.98 b 7.40 cd 6.75 abc 6.78 abcd
Lilly 4 7.28 b 7.48 cd 7.45 bc 7.68 d
Marthe 4 5.40 a 5.70 a 5.83 a 6.03 ab
Paulis 4 6.35 ab 6.53 abcd 6.60 abc 6.88 abcd
Prestige 4 6.88 b 7.00 bcd 6.53 abc 7.10 abcd
Radegast 4 6.35 ab 6.63 abcd 6.53 abc 6.65 abcd
Sebastian 4 6.73 ab 7.15 bed 6.73 abc 6.58 abcd
Signora 4 6.85 b 6.93 abcd 6.65 abc 6.78 abcd
Streif 4 6.20 ab 6.20 abc 6.13 a 6.28 abc
Tolar 4 6.05 ab 6.03 ab 6.30 ab 6.20 abc
Xanadu 4 6.35 ab 6.28 abc 5.95 a 5.95 a
LSD (0.05) 1.44 1.29 1.28 1.19

HG - Homogenni skupiny / Homogenous groups
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jména lokalitou tedy prlib&hem podasi ve zkugebni lokalité. Sest tydn(i
po dosazeni pIné zralosti byl tento znak ovlivnén prostfedim z 33 %
a odrldou jen z 19 %. V pribéhu poskliziiového dozravani vliv pro-
stfedi na energii kli¢eni znaéné kolisal, 12 tydn( po dosazeni plné
zralosti byl na Urovni 45 %, odrtda ovlivnila tento znak z 11 %.

Proménlivost znakul popisujicich intenzitu kliceni, tj. rychlost a index
kliceni (tab. 4, 5, 6), byla ovlivnéna vyraznym zplGsobem (ze 35 az
58 %) lokalitou. Vliv odrady v pridbéhu 12tydenniho sledovani u obou
sledovanych parametri kolisal. Odrlida ovliviiovala proménlivost
rychlosti kli¢eni a indexu kli¢eni po celou dobu sledovani v rozpéti
11 az 26 %.
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