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Sklizriovy rok 2009 byl charakteristicky niz§imi hodnotami energie kli¢eni 3 tydny po dosazeni plné zralosti. Pouze u odrdd Aktiv
a Jersey byly 3 tydny po dosazeni pIné zralosti zjiStény hodnoty energie kli¢eni nad 95 %. Mezi odriidami existuji zna¢né rozdily v intenzité
kliceni charakterizované rychlosti a indexem kli¢eni. Odrtidy Henley, Publican, Radegast, Signora, Vista a Xanadu 9 tydnl po dosazeni
plné zralosti klicily rychle a pohotové. Opakem byly odriidy Advent, Aksamit, Aktiv, Marthe, Streif a Tolar. Proménlivost energie kli¢eni
byla ovlivnéna lokalitou, proménlivost znakl popisujicich intenzitu kli€eni byla ovlivnéna vyraznym zplsobem odrddou.

Sachambula, L. — Psota, V.: Post harvest maturation of the selected spring barley varieties in 2009. Kvasny Prum. 56, 2010,
No. 11-12, p. 439-444.

In harvest year 2009 lower values of germinating energy three weeks after achieving full ripeness were recorded. Values of germinating
energy after achieving full ripeness exceeding 95 % were recorded only in the varieties Aktiv and Jersey. Varieties exhibited considerable
differences in intensity of germination, i.e. rate and index of germination. Nine weeks after achieving full ripeness the varieties Henley,
Publican, Radegast, Signora, Vista, and Xanadu germinated quickly and readily unlike the varieties Advent, Aksamit, Aktiv, Marthe, Streif,
and Tolar. Variability of germinating energy was affected by the location, variability of characters describing intensity of germination was
significantly affected by the variety.

Sachambula, L. — Psota, V.: Die Erntenachreife im Jahre 2009 der ausgewéhlten Sommergerstensorten. Kvasny Prum. 56, 2010,
Nr. 11-12, S. 439-444.

Der Erntenjahr 2009 wurde durch die niedrigeren Werte an Keimungsenergie 3 Wochen nach der Erreichung der vollen Reife charak-
teristisch. Drei Wochen nach der Erreichung einer vollen Keimfahigkeit wurden die Energiewerte tiber 95% nur bei den Sorten Aktiv und
Jersey festgestellt. Wesentliche Unterschiede in der durch Geschwindigkeit und Keimungsindex charakterisierten Keimungsintensitat
unter Sorten schon existieren. Neun Wochen nach der Erreichung einer vollen Keimfahigkeit keimten Sorten Henley, Publican, Radegast,
Signora, Vista und Xanadu schnell und bereitstehend. Im Gegenteil wurden die Sorten Advent, Aksamit, Aktiv, Marthe, Streif und Tolar.
Durch die Lokalitét wurde die Veranderlichkeit der Keimungsenergie beeinflusst, die Veranderlichkeit der die Keimungsintensitét beschrei-

benden Parameter wurde wesentlich durch die Gerstensorte beeinfluf3t.

Kliéova slova: jeCmen, odrida, posklizriové dozravani, kliceni

1 UVOD

Poskliziiové dozravani je termin uzivany pro oznaceni zmén, které
probihaji v obilce b&éhem vystupu z dormance. Obilky je€mene po sk-
lizni kli¢i nejednotné a pomalu. Poskliziiovym dozravanim mizeme
oznadit obdobi mezi sklizni a dobou, kdy energie kli¢eni a kliCivost
dosahuiji stejnych hodnot. K poskliziiovému dozravani dochazi, pokud
jsou obilky vystaveny urcitym podminkam (sucho, teplo apod.). Je
ukonéeno po nékolika tydnech az mésicich [1] skladovani v zavislosti
na odrGdé, klimatickych podminkéach v pribéhu vegetace a sklizné.
Zvlasté dulezita je délka poskliziiového dozravani u sladovnickych
odrdd jeémene, protoze odrldy s dlouhou dobou poskliziiového do-
zravani se mohou sladovat az pozdegji, coz je ekonomicky nevyhodnée.
Slechténim se doba poskliziiového dozravani odrid jeémene vyrazné
zkratila, coz ale maze mit i negativni dopad. V pfipadé destivého po-
Casi pred sklizni odrddy s kratkym obdobim posklizriového dozravani
snadno porUstaji.

V klimatickych podminkach Ceské republiky mize délka poskliz-
flového dozravani a nachylnost obilek jeémene k porlistani zpUsobit
sladarskému prdmyslu problémy. Por(stani je vaznym problémem ze-
jména v letech s destivym prlibéhem sklizné. Nebezpeci porlstani
se zvySuije, jestlize je pocasi béhem zrani obilek teplé a suché. Takovy
pribéh poc¢asi navozuje méné hlubokou dormanci a nasledné kratké
poskliziiové dozravani.V pfipadé, Ze po slune¢ném a suchém obdobi
dojde ke zméné a tésné pred sklizni nebo v jejim priibéhu se ochladi
a zacne prset, je nebezpedi poristani velmi vysoké, protoze pred-
chozi prabéh pocasi navodil nizkou Uroveri dormance.

Keywords: barley, variety, post harvest maturation, germination

1 INTRODUCTION

Post harvest maturation is a term used for the identification of
changes proceeding in a caryopsis after recovery from dormancy. Bar-
ley caryopses after harvest germinate unequally and slowly. Post har-
vest maturation is a period between harvest and time when germinating
energy and germinating capacity reach the same values. Post harvest
maturation occurs if the caryopses are exposed to certain conditions
(drought, warm, etc.). It is completed after several weeks or even
months [1] of storage depending on the variety, climatic conditions dur-
ing growing and harvest. Length of post harvest maturation is of par-
ticular importance in malting barley varieties as the varieties with a long
time of post harvest maturation need to be malted later which is eco-
nomically unfavorable. Breeding has substantially shortened the time
of post harvest maturation in barley varieties, which however can also
have a negative impact. If the weather before harvest is rainy, the va-
rieties with a short period of post harvest maturation sprout easily.

Under the climatic conditions of the Czech Republic the length of
post harvest maturation and susceptibility of the caryopses to sprout-
ing can cause problems to malting industry. Sprouting is a serious
problem mainly in years with a rainy harvest season. Risk of sprouting
rises when the weather during ripening of caryopses is warm and dry.
This course of weather causes less deep dormancy and consequently
short post harvest maturation. If a sunny and dry season changes
shortly before harvest or during harvest and it gets cold and starts
raining, the risk of sprouting is very high as the previous course of
weather led to low level of dormancy.
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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

Odriady a pokusna mista

Uroven poskliziiového dozravani u jarni formy jeémene setého
(Hordeum vulgare L.) byla v roce 2009 sledovana u odrdd uvedenych
v tabulce (fab. 1). 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).

Parametry kli¢eni

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

Dormancy also causes problems with testing, especially at deter-
mination of germinating capacity. Germination energy can markedly
affect results of tests shortly after harvest [2].

Low dormancy level is desirable in malting barley varieties so that
grains could be malted shortly after harvest. Breeding enabled to ob-
tain varieties where dormancy is often completed before harvest ma-
turity.

2 MATERIAL AND METHODS

Varieties and testing locations

In 2009 level of post harvest maturation in spring-sown barley
(Hordeum vulgare L.) was monitored in the varieties listed in table
(Tab. 1). Sieving fractions over 2.5 mm were used to assess germi-
nating energy. Samples were obtained from the testing stations of the
Central Institute for Supervising and Testing in Agriculture (CISTA),
their description is given in table (Tab. 2).

Germination parameters

Post harvest maturation was followed 3, 6, 9 and 12 weeks after
reaching the growth stage fully ripe (BBCH89). In the course of post
harvest maturity the following parameters were studied: germinating
energy (GE), germination rate (GR) and germination index (Gl) [3,

)

Tab. 1 Seznam odrld jarniho jeémene zkouSenych v roce 2009 / List of the spring barley varieties tested in 2009

Kéd Nazev odrddy ) Od roku

Code Variety Udrzovatel / Maintainer Zastupce v CR / Agent in the CR Since

denomination 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
1020197 Diplom NORDSAAT Saatzucht GmbH SAATEN — UNION CZ s.r.0. 2002
5077767 Henley Nickerson InternationalResearch GEIE Limagrain Central Europe Cereals, s.r.o. 2009
5077796 Henrike NORDSAAT Saatzucht GmbH SAATEN — UNION CZ s.r.o. 2009
1020130 Jersey Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2000
5077135 Kangoo Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2008
5077231 Marthe NORDSAAT Saatzucht GmbH SAATEN — UNION CZ s.r.o. 2008
1020183 Prestige Société RAGT 2n RAGT Czech s.r.o. 2002
5077197 Publican Syngenta Seeds Ltd. SOUFFLET AGRO a.s. 2008
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
5077674 Vista Limagrain Nederland B.V. Limagrain Central Europe Cereals, s.r.o. 2009
5076389 Xanadu NORDSAAT Saatzucht GmbH SAATEN — UNION CZ s.r.o. 2006

Energie kli¢eni (EK)

Energie klieni je procento vykli€enych zrn v daném ¢ase [3, 6].
Do Petriho misky o vnitinim priiméru 85 mm byly vioZeny dva filtraéni
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
Ctyr stanoveni.

EK (%) = (N24+N4e+N72)
Ny4, Nyg, N7z — poCet vykli€enych obilek po 24, 48 a 72 h

Rychlost kliceni (RK)

Rychlost kli¢eni je vypocétena z vysledkl ziskanych pfi stanoveni
energie kli¢eni (4 ml) podle nasledujiciho vzorce. Tato charakteristika
vitality je€mene je ve VUPS pouzivana od 70. let minulého stoleti [7,
8, 9].

Germination energy (GE)

Germination energy is the percentage of germinated grains in the
given time [3, 6]. 100 caryopses were placed on 2 filtration papers
into a Petri’s dish with an outer diameter of 85 mm and 4 ml of water
were added with a pipette. Germinated caryopses were removed al-
ways after 24, 48 and 72 hours. The result is an average of four de-
terminations.

GE (%) = (N2a+N4g+ny)
N,4, N4g, N7 —NUMber of germinated caryopses after 24, 48 and 72 h

Germination rate (GE)

Germination rate is calculated from the results obtained from the
determination of germination energy (4 ml) according to the following
equation. This characteristic of barley viability has been used in the
RIBM since the1970s [7, 8, 9].
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Tab. 2 Popisy lokalit / Descriptions of locations

Dlouhodoba Dlouhodoby
. . . . . Nadmorska prdmérna prdmérny Padni typ
Sl ALY L vyska (m) teplota t30 (°C) |  uhrn srazek a druh
s30 (mm)
Long-term Long-term
. Code Production Altitude average average sum Code of
Locality . . 2 f
of locality region (m) temperature of precipitations soil
30 (°C) p30 (mm)
Vérovany VER 2 207 8.7 502 CMh - h
Céslav - Filipov CAS 2 260 8.9 555 CMh - h
Lib&jovice LIB 3 460 7.9 563 KMm - ph
Chrastava CHT 3 345 8.0 738 HMI - ph

Long-term average temperature t30 and long-term average sum of

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

precipitations p30 (1971-2000)

Kéd / Code

Vyrobni oblasti / Production region

HMI
KMm

Hnédozem luvizemni
Kambizem typicka

2 fepafska vyrobni oblast [Sugar beet production region]
3 obilnafska vyrobni oblast [Cereal production region]
Pudni druh / Sort of soil
ph pis¢itohlinita pada (stfednf) [Sandy-loam (medium)]
h hlinita pada (stfedni) [Loamy soil (medium)]
Geneticky puadni typ a subtyp / Type of soil
CMh Cernozem hné&dozemni [Luvi-haplic Chernozem]

[no FAO term]
[Eutric Cambisol]

RK (%) = (5n24+3n,4g+Nn75)/5
Ny4, Ngg, N7 — pOCet vykli€enych obilek po 24, 48 a 72 h

Index kliceni (IK)

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

IK = 10%(N24+N48+N72)/(N24+2N48+3N75)
IK — index kli¢eni
Na4 Nyg, N7 — poCet vykli€enych obilek po 24, 48 a 72 h

Statistické zpracovani vysledku

Vysledky byly statisticky zpracovany analyzou rozptylu dvojného
tfidéni, korelaéni a regresni analyzou. Statistické zpracovani provedl
Néarodni odridovy Gfad UKZUZ v Brné.

3 V SLEDKY A DISKUSE

Délka poskliziiového dozravani sice patfi k odridovym znakim,
vyrlistala matefska rostlina [10]. Vnéj§i 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 porlstani odolné i za podminek k po-
rGstani vhodnych. Na zménu vnéjsich faktorl reaguji nejvice odridy
z pfechodné skupiny. Vliv vnéjSiho prostfedi v pribéhu tvorby zrna
mUzZe mit za nasledek, Ze se tyto odridy v nékterych letech chovaji
jako odolné v(ci porGstani a v jinych letech jako nachylné k porGstani
[1].

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

V roce 2009 byl je€men ve sledovanych zkuSebnich lokalitach vyset
v obdobi 4. dubna az 10. dubna. Mésice duben a kvéten byly teplotné
nadnormalni, mésic duben byl srazkové vyrazné podnormalni.
Srazky pfisly az v pribéhu kvétna a ¢ervna a byly vyrazné nadnor-

GE (%) = (5na4+3Nn45+N75)/5

Ny4, N4g, N7z — NUMber of germinated caryopses after 24, 48 and 72 h

Germination index (Gl)

Germination index is calculated from the results acquired from the
determination of germinating energy (4 ml) according to the following
equation. Index of germination is a dimensionless number.

Gl = 10*(Nas+N4g+N72)/(Nog+2N45+3N75)
Gl — germination index
N24, Nag N7 — NUMber of germinated caryopses after 24, 48 and 72 h

Statistical evaluation of the results

Results were evaluated with the two-way ANOVA, correlation and
regression analysis. Statistical evaluation was carried out by the
National Plant Variety Office of CISTA in Brno.

3 RESULTS AND DISCUSSION

Although the length of post harvest maturation belongs to the va-
rietal traits, it is also markedly affected by external conditions under
which the parent plant was growing [10]. External conditions will not
significantly affect susceptibility to sprouting in the varieties with
a rapid recovery from dormancy or in the varieties with long dormancy.
The varieties with a rapid recovery from dormancy are always sus-
ceptible to sprouting, while the varieties with deep dormancy are re-
sistant to sprouting even under conditions favorable for sprouting. The
varieties most sensitive to a change of the external factors are those
from a transitory group. The effect of the environment in the phase
when grain is formed can cause that these varieties behave as resis-
tant to sprouting in some years and as susceptible to sprouting in oth-
ers [1].

A significant relationship has been established between the germi-
nation index and activity of some hydrolytic enzymes and the value
of Kolbach index. [11]. Therefore, germination index can be used for
prediction of capacity of grains to produce these enzymes in the malt-
ing process and to predict thus malt quality.
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malni. V ¢ervnu byly teploty normalni. Porosty je€émene dobfe vyme-
taly a jejich stav byl velmi dobry. Cervenec byl teplotné i srazkové
normalni a sklizen probéhla ve sledovanych zkuSebnich lokalitach
v obdobi 29. 7.-8. 8. 2009 [13].

kliceni tfi tydny po dosazeni piné zralosti. Vice nez polovina sledo-
vanych odrdd méla hodnoty energie kli¢eni mensi nez 90 % (78 az
89 %), tfetina odriid dosahla hodnot energie kli€eni nad 90 %. Pouze
u odrlid Aktiv a Jersey byly tfi tydny po dosazeni pIné zralosti zjistény
hodnoty energie kliceni nad 95 %.

Nevyzralost na zacatku kampané (3 a 6 tydnd po dosazeni plné
€eni, indexu klieni (obr. 2 a 3).

Ve skliziiovém roce 2009 byla rychlost kli¢eni, 3 tydny po dosazeni
plné zralosti, vétSi nez 65 % pouze u odrid Jersey, Signora, Henley
a Xanadu, z nichZ pouze odriida Xanadu méla rychlost klieni vétsi
nez 70 %.VS8echny ostatni odridy vykazovaly hodnoty rychlosti kli¢eni
3 tydny po dosazeni pIné zralosti na velmi nizké urovni (40-64 %).

Sklizeny je€men se zacina ve sladovnach zpracovavat pfiblizné
9 tydnl po dosazeni plné zralosti. V této dobé mély vSechny odridy
energii kliceni 97 % a vice (obr. 1).

V rychlosti kli€eni a v indexu kli¢eni (obr. 2a 3) byly mezi odrlidami
jesté znacné rozdily. Odrlidy Henley, Publican, Radegast, Signora,
Vista a Xanadu 9 tydnu po dosazeni pIné zralosti klicily rychle a po-
hotové. Opakem byly odridy Advent, Aksamit, Aktiv, Marthe, Streif
a Tolar.

Proménlivost energie kliceni (tab. 3) byla ovlivnéna lokalitou, tedy
pribéhem pocasi ve zkuSebni lokalité. Tfi tydny po dosazeni plné
zralosti byl tento znak ovlivnén prostfedim z 36 % a odridou jen
z 28 %. V priibéhu poskliziového dozravani vliv prostfedi na energii
kli¢eni znacné kolisal, 12 tydn( po dosazeni pIné zralosti byl na Grovni
39 %, vliv odrGdy byl zanedbatelny.

Proménlivost znakU popisujicich intenzitu kli¢eni, tj. rychlost kli¢eni
a index klieni (tab. 4, 5), byla ovlivnéna vyraznym zptsobem (ze 40
az 52 %) odrtdou. Vliv odridy se v prabéhu 12tydenniho sledovani
nesnizoval. Lokalita ovlivilovala proménlivost rychlosti kli€eni a in-
dexu kli¢eni po celou dobu sledovani v rozpéti 3 az 30 %.

In 2009 barley was sown in the studied experimental locations in
the period from April 4 to April 10. Months of April and May were
above average in terms of temperatures, April was markedly below
average in precipitations. Precipitations occurred only in May and
June and were significantly above average. Temperatures in June
were normal. Barley stands headed well and their state was very
good. Temperatures and rainfalls in July were average and harvests
in the followed testing locations proceeded in the period from July 29
to August 8 2009 [13].

In the harvest year 2009 lower values of germinating energy three
weeks after achieving full ripeness were recorded. More than a half
of the studied varieties had values of germinating energy lower than
90 % (78 to 89 %), one-third of the varieties achieved the values of
germinating energy higher than 90 %. The values of germinating en-
ergy three weeks after achieving full ripeness exceeding 95 % were
recorded only in the varieties Aktiv and Jersey

Immaturity at the beginning of the campaign (3 and 6 weeks after
achieving full ripeness) was reflected by lower values of germination
rate and germination index in many of the varieties (Fig. 2 and 3).

In the harvest year 2009 germination rate three weeks after achiev-
ing full maturity was higher than 65 % only in the varieties Jersey,
Signora, Henley, and Xanadu, of which only the variety Xanadu ger-
mination rate higher than 70 %. All the other varieties exhibited low
values of germination rate three weeks after achieving full maturity
(40-64 %).

Processing of harvested barley in malt houses starts approximately
9 weeks after achieving full maturity. At that time all varieties had ger-
mination energy 97 % and more (Fig. 7).

The varieties still exhibited considerable differences in values of
germination rate and germination index (Fig. 2 and 3) The varieties
Henley, Publican, Radegast, Signora, Vista, and Xanadu nine weeks
after achieving full maturity germinated quickly and readily, unlike the
varieties Advent, Aksamit, Aktiv, Marthe, Streif, and Tolar.

Variability of germination energy (Tab. 3) affected by the location,
it means weather course in the testing location. Three weeks after
achieving full maturity this parameter was affected by the environment
from 36 % and variety only from 23 %. In the course of post harvest
maturation, the effect of the environment on the germination varied
considerably, 12 weeks after achieving full maturity it was on the level
of 39 % and the effect of the variety was negligible.

Variability of the parameters describing intensity of germination

Obr. 2 Rychlost kli¢eni / Germination rate 2009

100 (germination rate and germination index) (7ab. 4, 5) was significantly
o et affected (from 40 to 52 %) by the variety. The effect of the variety did
i Akt not decline during the twelve-week monitoring. The locality affected
90 1 ol the variability of germination rate and germination index for the whole
—e—Diplom monitoring in the range of 3 to 30 %.
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Tab. 3 Analyza variance a odhady komponent rozptylu energie kliceni
Analysis of variance and estimated components of the germination energy variance

Zdroj Prdmérny Hladina F Odhad komponent rozptylu
proménlivosti d.f. étverec vyznamnosti hodnota LSD o5
Source of Mean Significant [F Estimated components of variance
variation square level ratio abs. rel. (%) s.e.
Energie kli¢eni 3 tydny po dosazeni piné zralosti (BBCH 89)
Germination energy 3 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 635.8090 o 18.35 30.0582 35.89 25.9588 3.72806
Odriida / Variety 19 110.8060 e 3.20 19.0403 22.74 9.1328 8.33620
Rezidudl / Residual 57 34.6449 34.6449 41.37 6.4896
Energie kli¢eni 6 tydnt po dosazZeni pIné zralosti (BBCH 89)
Germination energy 6 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 39.6712 e 13.35 1.8350 29.14 1.6198 1.09178
Odrada / Variety 19 8.9329 o 3.01 1.4904 23.67 0.7378 2.44129
Rezidual / Residual 57 2.9713 2.9713 47.19 0.5566
Energie kliéeni 9 tydnli po dosazeni pIné zralosti (BBCH 89)
Germinatiion energy 9 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 17.4110 e 21.80 0.8306 50.10 0.7108 0.56609
Odrada / Variety 19 0.9124 NS 1.14 0.0284 1.71 0.0829 1.26581
Rezidual / Residual 57 0.7988 0.7988 48.18 0.1496
Energie kliéeni 12 tydn( po dosazZeni pIné zralosti (BBCH 89)
Germination energy 12 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 8.1535 xEx 16.27 0.3826 39.06 0.3329 0.44832
Odrada / Variety 19 0.8841 NS 1.77 0.0958 9.78 0.0754 1.00246
Rezidual / Residual 57 0.5010 0.5010 51.15 0.0938
Tab. 4 Analyza variance a odhady komponent rozptylu pro index kli¢eni
Analysis of variance and estimated components of variance of the germination index
Zdroj Pramérny Hladina F Odhad komponent rozptylu
promeénlivosti d.f. Ctverec vyznamnosti hodnota LSD ¢4
Source of Mean Significant F Estimated components of variance
variation square level ratio abs. rel. (%) s.e.
Index kliceni 3 tydny po dosazeni pIné zralosti (BBCH 89)
Germination index 3 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 1.5791 o 17.24 0.0744 22.82 0.0645 0.19168
Odrada / Variety 19 0.7318 o 7.99 0.1601 49.10 0.0595 0.42860
Rezidudl / Residual 57 0.0916 0.0916 28.09 0.0172
Index kliéeni 6 tydnli po dosaZeni pIné zralosti (BBCH 89)
Germination index 6 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 0.8340 o 10.98 0.0379 16.25 0.0341 0.17453
Odrada / Variety 19 0.5537 EE 7.29 0.1194 51.20 0.0451 0.39026
Rezidual / Residual 57 0.0759 0.0759 32.55 0.0142
Index kliéeni 9 tydnli po dosaZeni plné zralosti (BBCH 89)
Germinatiion index 9 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 0.4258 * 3.06 0.0143 4.67 0.0174 0.23643
Odrida / Variety 19 0.7499 o 5.38 0.1526 49.84 0.0612 0.52868
Rezidual / Residual 57 0.1393 0.1393 45.49 0.0261
Index kliéeni 12 tydnd po dosazeni piné zralosti (BBCH 89)
Germination index 12 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 0.3378 NS 2.22 0.0093 2.90 0.0139 0.24722
Odriida / Variety 19 0.7880 e 517 0.1589 49.56 0.0643 0.55281
Rezidudl / Residual 57 0.1524 0.1524 47.54 0.0285

Poznamky / Notes

P=0.05 d.f. stupné volnosti / degrees of freedom
** P=0.01 rel. relativni hodnota / relative value
e P=0.001 abs. puvodni hodnota / original value

NS non significant s.e. stfedni chyba / standard error
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Tab. 5. Analyza variance a odhady komponent rozptylu pro rychlost kli¢eni
Analysis of variance and estimated components of variance of the germination rate

Zdroj Primérny Hladina F Odhad komponent rozptylu
promeénlivosti d.f. Ctverec vyznamnosti hodnota ESDioos
Source of Mean Significant F Estimated components of variance
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)
Stanovisté / Site 3 718.0438 e 21.44 34.2276 29.88 29.3157 3.66554
Odrada / Variety 19 220.7522 o 6.59 46.8149 40.87 17.9739 8.19640
Rezidual / Residual 57 33.4926 33.4926 29.24 6.2737
Rychlost kliceni 6 tydn( po dosazZeni pIné zralosti (BBCH 89)
Germination rate 6 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 156.1478 e 13.91 7.2462 19.13 6.3756 2.12203
Odrada / Variety 19 88.8528 *EE 7.92 19.4070 51.24 7.2261 4.74500
Rezidudl / Residual 57 11.2247 11.2247 29.63 2.1026
Rychlost kliceni 9 tydn( po dosazZeni pIné zralosti (BBCH 89)
Germinatiion rate 9 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 62.6691 *EE 6.65 2.6623 10.55 2.5600 1.94439
Odrada / Variety 19 62.0022 e 6.58 13.1445 52.10 5.0484 4.34780
Rezidudl / Residual 57 9.4241 9.4241 37.35 1.7653
Rychlost kliéeni 12 tydn( po dosazZeni pIné zralosti (BBCH 89)
Germination rate 12 weeks after achieving full ripeness (BBCH 89)
Stanovisté / Site 3 36.5555 * 3.57 1.3154 5.59 1.4955 2.02757
Odrlida / Variety 19 58.1038 o 5.67 11.9640 50.85 4.7372 4.53379
Rezidudl / Residual 57 10.2477 10.2477 43.56 1.9196
Poznamky / Notes
* P=0.05 d.f. stupné volnosti / degrees of freedom
** P=0.01 rel. relativni hodnota / relative value

e P=0.001 abs. puvodni hodnota / original value
NS non significant s.e. stfedni chyba / standard error
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