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Psota, V., Krajéovi¢, T., Krizanova, K., Sachambula, L., 2017: Histéria Slachtenia jacmena v Sladkovi¢ove. Kvasny Prum. 63, ¢. 2,
s. 70-80

Stadia sumarizuje vysledky agronomickych a sladovnickych vlastnosti sladovnickych odréd jaémena jarného, vy$lachtenych na Slach-
titelskej stanici Sladkovi¢ovo v rokoch 1938—2010. Slachtitelsky progres sa odrazil v medziroénom zvy$eni vynosu zrna o 0,024 t/ha,
hmotnosti tisicich zfn o 0,07 g, podielu predného zrna o 0,14 percentualneho bodu (p. b.), dalej doSlo medziroéne k znizeniu vysky
rastlin 0 0,18 cm a obsahu dusikatych latok o 0,03 p. b. Medziro¢ne doslo k zvySeniu obsahu extraktu o 0,055 p. b., stupfia prekvasenia
0 0,07 p. b., Kolbachovho ¢isla 0 0,11 p. b. a relativneho extraktu o 0,09 p. b. Medziro¢ne doslo k poklesu obsahu B-glukanov v sladine
0 5,4 mg/l a vzostupu hodnoty friability o0 0,3 p. b. Farba sladiny a farba sladiny po povareni medziro¢ne vzrastla o0 0,008 j. EBC a 0 0,014
j- EBC.

Psota, V., Krajcovic, T., Krizanova, K., Sachambula, L., 2017: History and progress of barley breeding in Sladkovi¢ovo. Kvasny
Prum. 63, No. 2, pp. 70-80

Study summarizes the results of agronomical and malting parameters of spring malting barley varieties bred in the Breeding Station
Sladkovicovo in the period of 1938—-2010. Progress in breeding was reflected in the year-on-year increase in grain yield by 0.024 t/ha,
thousand grain weight by 0.07 g, sieving fractions above 2.5 mm by 0.14 percentage points (pp), further, year-on-year reduction in plant
height by 0.18 cm and nitrogenous substances content by 0.03 pp were recorded. Year-on-year increase in extract content by 0.055 pp,
apparent final attenuation by 0.07 pp, Kolbach index by 0.11 pp and relative extract by 0.09 pp were identified. The year-on-year decline
in B-glucan content in wort by 5.4 mg/l and increase in the value of friability by 0.3 pp were recorded. Wort color and wort color after boil-
ing increased year-on-year by 0.008 unit EBC and by 0.014 unit EBC.

Psota, V., Krajéovi¢, T., Krizanova, K., Sachambula, L., 2017: Die Geschichte der Gerstenziichtung in Sladkoviéovo. Kvasny Prum.
63, Nr. 2, S. 70-80

Der Artikel befasst sich mit den Ergebnissen von Eigenschaften der Sommergerstensorten, die im Zeitraum 1938-2010 in der Zucht-
station Sladkovi¢ovo (Slowakei) gezlichtet worden waren. Der Anstieg im Vorjahresvergleich im Getreideertrag tut 0,024 t/ha, Tausend
Korngewicht um 0,07 g, Vollkorn am Sieb 2,5 mm um 0,14 Prozentpunkt, in der Niedrigung der Pflanzenhéhe um 0,18 cm und im Gehalt
an Stickstoff um 0,03 des Prozentpunktes. Im Vorjahresvergleich Weiter wurde Anstieg an Gehalt am Extrakt um des Prozentpunktes,
am Vergéarungsgrad um 0,07 des Prozentpunktes, an Kolbachzahl um 0,11 des Prozentpunktes, an relativen Extrakt um 0,09 des Pro-
zentpunktes festgestellt. Im Jahresvergleich wurde ein Abfall des Gehalts an f— Glukanen in der StBwirze um 5,4 mg/l und Anstieg an
Friabilitat um 0,3 des Prozentpunktes angerreicht. Im Jahresvergleich wurde der Anstieg der Farbe der StuiBwiirze und StBwirze nach
dem Kochen 0,008 EBC Einheiten und um 0,014 EBC Einheiten.

Kliacova slova: jacmern jarny, odroda, Slachtitelsky progres,
sladovnicka kvalita, tdrodotvorné prvky, Sladkovicovo, Diészeg

1 UVOD

Slachtenie je jednym z hlavnych faktorov pokroku v rastlinnej vy-
robe a priestorom pre vyuZitie vysledkov biologického badania v pra-
xi. Slachtenie rastlin na Uzemi dnesnej Slovenskej republiky zaca-
lo 0 5-15 rokov neskér ako v okolitych krajinach a oproti Anglicku
o viac nez 30 rokov neskér (Jamarik, 1970). Rovnako ako v okolitych
krajinach, aj na Slovensku dochadzalo najprv k primitivnemu vyberu
osiva z lepSich porastov a jeho vymene medzi jednotlivymi polnohos-
podarmi (Leke$ et al., 1985).

Do roku 1918 bolo Slachtenie na Slovensku historicky spojené
so Slachtenim v byvalom Rakusko-Uhorsku, predovsetkym s praco-
viskom Orszagos Magyar Kiralyi Névénynemesit6 Intézet v Magya-
révare, ktoré bolo zalozené v roku 1909 (Grabner, 1913).

Zaciatok Slachtenia jaémenia jarného formou hromadného vyberu
z krajovych odréd sa v Sladkovi¢ove (do roku 1918 sa obec nazyvala
Didszeg, potom do roku 1948 Diosek) datuje od roku 1909 (Lekes,

Keywords: barley, variety, breeding progress, malting quality, yield
components, Sladkovi¢ovo, Didszeg

1 INTRODUCTION

Breeding is one of the main levers of progress in plant produc-
tion and it is the space for the effective use of results of biological
research in practice. Plant breeding in the territory of the today’s Slo-
vak Republic started 5-15 years later than in the surrounding coun-
tries and compared to England more than 30 years later (Jamarik,
1970). In Slovakia, similarly as in the surrounding countries, seeds
were firstly primitively selected from the best crops and exchanged
between the individual farmers (Leke$ et al., 1985).

To 1918, breeding in Slovakia was historically connected with
breeding in the former Austro-Hungarian Empire, especially with
the workplace Hungarian Royal National Institute for Plant Breeding
(Orszagos Magyar Kiraly Névénynemesit6 Intézet) in Magyarovar,
which was founded in 1909 (Grabner, 1913).

The beginning of spring barley breeding in a form of mass selection
from landraces in Sladkovi¢ovo (to 1918 the name of the commu-
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1964). VSetky Slachtitelské pokusy zahajené pred rokom 1912 v8ak
po kratkom ¢ase zanikli (Jamarik, 1970). Zasluhou Karla Kuffnera bol
zalozeny sukromny vyskumny uUstav polnohospodarsky v Diészegu,
ktory sa zameriaval na vyskum a Slachtenie cukrovej repy, pSenice,
kukurice, jatmena, hrachu a viky jarnej (Hallon et al., 2009). Syste-
matické Slachtitelské prace na velkostatku spolo¢nosti Dioszegska
hospodarska, cukrovarnicka a liehovarnicka akciova spolo¢nost (Di-
0szegi Gazdasag, Cukor- és Szeszgyar Részvénytarsasag) sa roz-
vijali az od roku 1912, kedy sa zacalo s individualnymi vybermi a uz
v roku 1918 s krizenim, teda s vyuzitim kombina¢nych schopnosti.
Tieto metodiky predstavovali systematické Slachtenie, ktoré prinieslo
na ten Cas velké uspechy (Harustiak, 1962). V roku 1928 sa evi-
duju zadiatky kombinacného krizenia krajovych odroéd s niektorymi
vhodnymi zahrani¢nymi odrodami a zdmerného $lachtenia ja¢mena
jarného na rezistenciu proti chorobam.

Prvym §lachtitelom jarného jacmena v Sladkovicove bol Ing.
Adler, ktory pouzil metédu hromadného vyberu. DalSimi Sfachtitel-
mi boli do roku 1946 Ing. Kreschl a Dr. Firbas. V rokoch 1912 az
1945 bolo na Slachtitelskej stanici v Sladkovigove vyslachtenych
10 odréd ja¢mena jarného (Harustiak, 1962). Z odrody Prosko-
wetz Hana Pedigree boli vySlachtené odrody Diosecky 62 (1925),
Diosecky 236 (1925), Diosecky 496 (1926), Diosecky 736 (1929)
a Diosecky 738 (1936).

Leke$ (1997) uvadza, Zze odroda Diosecky Kneifel (1942) bola
individualnym vyberom vysSlachtena z odrody Opavsky Kneifel,
ktora bola vyslachtena vyberom z hanackych krajovych kultivarov.
Leke$ (1997) navySe u tejto odrody uvadza, Ze bola v roku 1947
premenovand na Diosecky 802. Iny literarny zdroj, ktory by po-
tvrdzoval toto tvrdenie, sa vSak nepodarilo najst. V roku 1950 bol
tento nazov zmeneny na Slovensky 802 (Sobotka et al., 1958),
¢o by znamenalo, ze odrody Diosecky Kneifel a Slovensky 802 nie
su dve, ale len jedna odroda. Odroda Slovensky 802 sa udrzala az
do roku 1967.

Vys$Sie uvedené odrody sa vacsinou vyznacovali vysokou sladov-
nickou kvalitou, avSak na druhej strane nestabilnymi drodami, boli
viac poliehavé, ich odolnost proti chorobam bola nizka a napriklad
odrody Diosecky 62 alebo Diosecky 236 sa udrzali len na kratky ¢as
(Jamarik, 1970).

Najesen roku 1944 bol vydany prikaz na evakuéaciu véetkého slach-
titelského materialu. Kompletny Slachtitelsky materiél vratane prislus-
nej dokumentécie sa vSak podarilo ukryt u Styroch zamestnancov
stanice, ktori zo Sladkovicova neodisli. Slachtitelska praca tak mohla
bez prerusenia pokracovat aj po skonceni 2. svetovej vojny (Jama-
rik, 1962).

V roku 1948 bola znarodnené spolo¢nost, ku ktorej patrila Slach-
titelska stanica Sladkovi¢ovo. V rokoch 1946-1962 boli povolené
Styri odrody (Harustiak, 1962). V rokoch 1946-1969 Slachtili jarny
jaémen Ing. C. Haraj, Ing. J. Kosék a Ing. L. Valterova-PapSova.
Uz v roku 1946 boli povolené odrody Slovensky dunajsky trh (pévod-
ny nazov Diosecky dunajsky trh), Slovensky jemny (pévodny nazov
Diosecky jemny), Slovensky kvalitny (pévodny nazov Diosecky kva-
litny) a Sprinter (pdvodny nazov Diosecky Sprinter).

Tieto odrody nemalou mierou prispeli k zvySovaniu hektarovych
urod, najmé po prechode polnohospodarstva na velkovyrobné for-
my hospodarenia. Na Slovensku bolo do roku 1960 az 90 % pléch
osiatych odrodami jaémenia jarného, vyslachtenymi v SladkoviCove.

Najvacsie rozSirenie dosiahla odroda Slovensky dunajsky trh
(1946-1969), ktora sa pre svoje hospodarske vlastnosti a Urodnost
pestovala aj v Cechach. O jej dobrej sladovnickej akosti sved¢i aj
skuto¢nost, ze v roku 1960 sa v celoStatnej sutazi sladovnickych
jaémenov umiestnila na prvom a druhom mieste. Spolu s odro-
dou Slovensky 802 boli v byvalom Ceskoslovensku $tandardnymi
odrodami sladovnickej kvality. V roku 1965 bola povolena odroda
Dvoran a v roku 1967 odroda Sladar. V rokoch 1967-1973 sa tie-
to odrody pestovali na 60—65 % vSetkych pestovatelskych ploch
na Slovensku. Odroda Dvoran sa v obdobi 1970-1975 pestovala
v byvalych krajinach ZSSR na vymere asi 1 milién hektarov (Haraj,
1968). Od roku 1967 bola Slachtitelska stanica Sladkovi¢ovo sucas-
tou firmy Slovosivo, n.p.

PoZiadavky na odrody s rozvojom polnohospodarskej velkovyroby
neustale vzrastali. Okrem vysokej Urody a kvality sa pozadovala aj
vhodnost odrod pre mechanizaciu a odolnost proti chorobam. Od roku
1970 vychadzal na Slovensku rozvoj Slachtenia obilnin, a teda aj ja¢-
mena jarného, z dihodobych ,Tematickych uloh® vypisanych Minister-
stvom polnohospodarstva a vyzivy Slovenskej socialistickej republiky.
Hlavné kritéria boli zamerané na odolnost proti poliehaniu (na jej zvy-
Senie sa vyuzivali v kombinacnom krizeni kratko-stebelnaté mutanty
z odrody Triumf a dalSie odrody z Japonska ¢i Polska), rezistenciu

nity was Didszeg, then Diosek till 1948) dates back to 1909 (Lekes,
1964). However, all breeding experiments that had started before
1912 finished after a short time (Jamarik, 1970). Thanks to Karel
Kuffner, the private research institute in agricultural in Dioszeg fo-
cusing on research and breeding of sugar beet, wheat, corn, barley,
peas and spring vetch was founded (Hallon e tal., 2009). Systematic
breeding work on a large estate of the company Diészegi Economic,
Sugar and Spirit joint stock company (Diészegi Gazdasag, Cukor-
és Szeszgyar Részvénytarsasag) continued to 1912 when individual
selections started and crossing, it means the use of combination
capacities began as early as in 1918. These methods represented
systematic breeding which brought for those days great success
(Harustiak, 1962). In 1928, beginnings of combination crossing of
landraces with some suitable foreign varieties and purposeful breed-
ing of spring barley for resistance to diseases were recorded.

The first spring barley breeder in Sladkovi¢ovo was Ing. Adler,
who used the method of mass selection. Other breeders to 1946
were Ing. Kreschl and Dr. Firbas. In 1912 to 1945, 10 spring bar-
ley varieties were bred in the Breeding Station in Sladkovi¢ovo
(Harustiak 1962). From the variety Proskowetz Hana Pedigree,
varieties Diosecky 62 (1925), Diosecky 236 (1925), Diosecky 496
(1926), Diosecky 736 (1929) and Diosecky 738 (1936) were bred.

Leke$ (1997) states that the variety Diosecky Kneifel (1942) was
bred by the individual selection from the variety Opavsky Kneifel,
which was bred by the selection from Hana landraces. Furthermore,
Leke$ (1997) states that this variety was renamed to Diosecky 802
in 1947. However, no other literary source confirming this state-
ment was found. In 1950, this name was changed to Slovensky 802
(Sobotka et al., 1958); this would mean that the varieties Diosecky
Kneifel and Slovensky 802 were not two but one variety. The variety
Slovensky 802 was kept to 1967.

The above mentioned varieties were mostly characterized by high
malting quality but on the other side by unstable crop yield, they
were more lodging, their resistance to diseases was low and for ex-
ample the varieties Diosecky 62 or Diosecky 236 were kept only for
a short time (Jamarik, 1970).

In autumn 1944, the order was given to evacuate the entire
breeding material. However, four employees who did not leave
Sladkovi¢ovo managed to hide the complete breeding material, in-
cluding relevant documentation, at the station. Thus breeding work
could also continue without interruption after the end of the world
war |l (Jamarik, 1962).

In 1948, the company that also included the breeding station
Sladkovi¢ovo was nationalized. In 1946-1962, four varieties were
permitted (Harustiak, 1962). In 1946-1969, spring barley was bred
by Ing. C. Haraj, Ing. J. Kosédk and Ing. L. Valterova-Papsova.
The varieties Slovensky dunajsky trh (former name Diosecky duna-
jsky trh), Slovensky jemny (former name Diosecky jemny), Sloven-
sky kvalitny (former name Diosecky kvalitny) and Sprinter (former
name Diosecky Sprinter) were already approved in 1946.

These varieties considerably contributed to the increase in hec-
tare yield after the transition of agriculture to large scale forms of
production. In Slovakia, to 1960 as many as 90 % of the area were
sown with spring barley varieties bred in Sladkovi¢ovo.

The variety Slovensky dunajsky trh (1946-1969) was the most
widely spread variety; for its economic characters it was also grown
in Czechia. Its good malting quality is also confirmed by the fact that
in 1960 it ranked the first and second in the national competition of
malting barleys. Together with the variety Slovensky 802, it belonged
to the varieties of standard malting quality in former Czechoslovakia.
In 1965, the variety Dvoran was released and in 1967 the variety
Sladar. In 1967-1973, these varieties were grown on 60-65% of
all growing areas in Slovakia. The variety Dvoran was grown on the
area of 1 million hectares in the countries of the former USSR in the
period of 1970-1975 (Haraj, 1968). From 1967, the breeding station
Sladkovi¢ovo became a part of the company Slovosivo, n.c.

With the development of large scale agriculture production, the
requirements for varieties were steadily growing. Besides high yield
and quality, suitability of varieties for mechanization and disease
resistance was required. From 1970, breeding of cereals and thus
also of spring barley, was based on a long-term “Thematic Tasks”
announced by the Ministry of Agriculture and Food of the Slovak
Socialistic Republic. The main criteria focused on resistance to
lodging (using short-stemmed mutants of the variety and other vari-
eties from Japan or Poland in combination crossing), resistance to
smuts, rusts and mildew, resistance to stem breaking, malting qual-
ity parameters and increase in yield by 10—15 % versus the varieties
registered in previous years. The program of spring barley breed-
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proti snetiam, hrdziam a muénatke, odolnost proti lamavosti stebla, na
ukazovatele sladovnickej kvality a na zvySenie urod o 10-15 % oproti
odrodam registrovanym v predchadzajlcich rokoch. Program Slachte-
nia jaémena jarného sa v tomto obdobi zameral aj na $lachtenie kim-
nych typov, preto sa zacali vyuzivat genetické zdroje napr. z Vyzkum-
ného Ustavu obilnarského v Kromérizi so zvySenym obsahom lyzinu
na zvySenie kimnej hodnoty. Geneticke zdroje sladovnickej kvality po-
chadzali zo Slachtitelskej stanice HrubCice a vyznacovali sa vysokym
obsahom extraktu a nizkym obsahom dusikatych latok v zrne. Od roku
1970 sa na $lachteni jarného jatmena podielali Ing. V. Gaba, CSc.,
Ing. V. Horevaj, CSc., Ing. L. Sleziak, CSc., doc. Ing. E. Chira, CSc.
(len mutaéné Slachtenie jaémenia) a Ing. K. Krizanova, PhD.

V rokoch 1967—-1976 vSak nebolo do Statnych skusok zaradené
ani jedno novoslachtenie jaémena jarného zo SladkoviCova. Az
v roku 1980 bola registrovana odroda Fatran a v roku 1982 odroda
Horal. Vratane nich bolo v Sladkovi¢ove do roku 1995 vyslachte-
nych spolu 15 odrod jacmena jarného: Fatran (1980), Horal (1982),
Orbit (1986), Novum (1988), Galan (1990), Jubilant (1991), Sladko
(1992), Svit (1992), Donum (1993), Stabil (1993), Garant (1994), Pax
(1994), Zlatan (1994), Kompakt (1995) a Amos (1995).

V roku 1996 bola $lachtitelska stanica privatizovana a bola vy-
tvorend spolo¢nost s ruéenim obmedzenym HORDEUM. Po privati-
zacii boli registrované odrody Vladan (1996), Progres (1998), Expres
(1999) a Cyril (2000).

Mnohé z tychto odréd v rokoch 1988 az 2000 vyznamne ovplyv-
novali pestovanie jaémefia jarného na Uzemi byvalej Ceskosloven-
skej socialistickej republiky a neskor na pestovatelskych plochach uz
samostatnych $tatov Slovenskej a Ceskej republiky. Odroda Jubilant
mala vyznamné zastupenie aj v Madarsku, kde sa ako sladovnic-
ka odroda pestovala na vySe 40 % beznych pestovatelskych pléch.
Odroda Kompakt svojimi vynimo¢nymi vlastnostami patrila medzi tzv.
preferované odrody u spracovatelov sladovnickeho ja¢meria v Slo-
venskej a Ceskej republike. Jej pestovanie sa rozsirilo aj na Uzemie
Madarska a Chorvatska. Odroda Expres patrila k odrodam, ktora pes-
tovatelovi pri dodrzani technolégie pestovania sladovnickeho jaéme-
fna priniesla vzdy isty zisk vo forme dopestovania kvalitnej suroviny pre
sladovnicky priemysel. Odroda Progres bola Standardnou odrodou
na urodovy potencidl v registraénych pokusoch Ustredného kontrol-
ného a skusobného Ustavu polnohospodarskeho.

Od roku 2000 po 2010 bolo vyslachtenych 11 odréd: Ludan
(2002), Nitran (2003), Ezer (2004), Pribina (2005), Poprad (2006),
Nadir (2006), Slaven (2007), Levan (2008), Donaris (2009), Sladar
(2009) a Karmel (2010). Metodika tvorby suc¢asnych odréd bola pris-
pbsobend poziadavkam spracovatelského priemyslu a prvovyroby,
s dérazom na zlepSovanie a stabilitu kvantitativnych a kvalitativnych
vlastnosti novych odréd v meniacich sa podmienkach pestova-
telského prostredia. V tomto obdobi sa dosiahli vyznamné uspechy
v Slachteni jaémena jarného. Boli vyslachtené odrody s odolnostou
proti mucénatke travovej podmienenou génom Mio (Ludan, Nitran,
Ezer, Slaven, Levan, Donaris, Sladar a Karmel) (Dreiseitl a Kriza-
nova, 2012), odrody s vyberovou sladovnickou kvalitou (Nitran,
Levan, Donaris, Sladar a Karmel) (Krizanova et al., 2010), ako aj
odrody s vysokym urodovym potencialom (Pribina, Slaven, Ludan).
Odrody Nitran, Ezer, Sladar a Pribina boli okrem Slovenskej republi-
ky registrované aj v inych krajinach Eurdpskej unie.

2 MATERIAL A METODY

Z0 49 znamych odréd vyslachtenych na Slachtitelskej stanici Slad-
kovi€ovo bolo ziskané osivo 35 odrdd, ktoré bolo nasledne hodno-
tené. Osivo starych odréd jarného jaémena vyslachtenych v Slad-
kovicove bolo ziskané z Génovej banky Slovenskej republiky so
sidlom vo Vyskumnom Ustave rastlinnej vyroby v PieStanoch. Osivo
sucasnych odréd poskytla firma HORDEUM s.r.o. Sladkovicovo. Sle-
dovany subor 35 odrdd jaémena (tab. 1) bol pocas troch rokov (2011
—2013) vysievany v Slachtitelskej Skolke firmy HORDEUM s.r.o.
Sladkovi¢ovo. Kazda odroda bola pestovana na parcele 1x13 m?
pri dodrzani technoldgie pestovania jacmernia jarného. Agronomickeé
znaky boli hodnotené podla metodiky Ustredného kontrolného a sku-
Sobného Ustavu polnohospodarskeho. Vymlatené osivo bolo vytrie-
dené a podiel zrna na site 2,5 mm bol zosladovany v brnenskom pra-
covisku Vyskumného Ustavu pivovarského a sladovnickeho. VSetky
sledované odrody boli teda pestované za rovnakych podmienok a za
tych istych podmienok bol z nich vyrobeny slad a sladina, ktoré boli
analyzované podia metodik MEBAK (2011) a EBC (2010).

Vysledky merania boli hodnotené regresnou a korelacnou analy-
zou pomocou Statistického programu STATGRAPHICS.

ing also focused on breeding of feeding varieties for this reasons
genetic resources for example from the Cereal Research Institute
Kroméfiz with increased lysine content were used for improving
the feeding value. The genetic resources of malting quality came
from the Breeding Station Hrubcice and were characterized by high
extract content and low content of nitrogenous substances in grain.
From 1970, Ing. V. Gaba, CSc., Ing. V. Horevaj, CSc., Ing. L. Sle-
ziak, CSc., doc. Ing. E. Chira, CSc. (only mutation breeding of
barley), and Ing. K. Krizanova, PhD., contributed to spring barley
breeding.

However, in 1967-1976, no advanced breeding line of spring
barley from Sladkovi¢ovo was included in the state tests. In 1980,
only the variety Fatran was registered and Horal in 1982. To 1995
altogether 15 spring barley varieties were bred in Sladkovi¢ovo:
Fatran (1980), Horal (1982), Orbit (1986), Novum (1988), Galan
(1990), Jubilant (1991), Sladko (1992), Svit (1992), Donum (1993),
Stabil (1993), Garant (1994), Pax (1994), Zlatan (1994), Kompakt
(1995), and Amos (1995).

In 1996, the breeding station was privatized and HORDEUM, the
company with limited liability, was established. After privatization,
the varieties Vladan (1996), Progres (1998), Expres (1999), and
Cyril (2000) were registered.

In the period from 1988 to 2000, many of these varieties signifi-
cantly affected spring barley growing in the territory of the former
Czechoslovak Socialistic Republic and later in the growing areas of
the independent states of the Slovak and Czech Republic. The va-
riety Jubilant was also significantly represented in Hungary where it
was grown as a malting variety on more than 40% of the common
growing areas. The variety Kompakt with its exceptional characters
belonged to the preferred varieties in malting barley processing com-
panies in the Slovak and Czech Republics. It was also grown in the
territory of Hungary and Croatia. The variety Expres belonged to
those varieties that while maintaining technology for growing of malt-
ing barley varieties always brought a safe profit in a form of growing
a good-quality raw material for the malting industry. The variety Pro-
gres was the standard variety for the yield potential in the registration
trials of the Central Controlling and Testing Institute in Agriculture.

From 2000 to 2010, 11 varieties were bred: Ludan (2002), Nitran
(2003), Ezer (2004), Pribina (2005), Poprad (2006), Nadir (2006),
Slaven (2007), Levan (2008), Donaris (2009), Sladar (2009), and
Karmel (2010). Methodology of creation of current varieties was
adapted to the requirements of processing industry and primary in-
dustry with the emphasis on upgrading and stability of quantitative
and qualitative characters of new varieties under changing conditions
of the growing environment. The important success in spring barley
growing was achieved during this period. The varieties resistant to
powdery mildew subject to the gene Mlo (Ludan, Nitran, Ezer, Slaven,
Levan, Donaris, Sladar, and Karmel) (Dreiseitl and Krizanova, 2012),
the varieties with very good malting quality (Nitran, Levan, Donaris,
Sladar, and Karmel) (Krizanova et al., 2010) similarly as the varieties
with high yield potential (Pribina, Slaven, Ludan) were bred. Besides
the Slovak Republic, the varieties Nitran, Ezer, Sladar, and Pribina
were also registered in other countries of the European Union.

2 MATERIAL AND METHODS

Of 49 known varieties bred in the breeding station in
Sladkovi¢ovo, seeds of 35 varieties were obtained and subse-
quently assessed. The seeds of the old varieties of spring barley
bred in Sladkovi€ovo were obtained from the Gene Bank of the
Slovak Republic, with the seat in the Research Institute of Plant
Production in Piestany. The seeds of the current varieties were
rendered by the company HORDEUM s.r.o. Sladkovi¢ovo. The
studied set of 35 barley varieties (Table 1) was sown on the ex-
perimental field of the company HORDEUM s.r.o. Sladkovi¢ovo
for a three-year period (2011-2013). Each variety was grown on
a plot of 1x13 meters in compliance with spring barley growing
technology. Agronomical characters were evaluated according to
the methodology of the Central Control and Testing Institute for
Agriculture. Threshed grains were graded and sieving fractions
above 2.5 mm were malted in the Brno workplace of the Research
Institute of brewing and malting. It means that all the studied varie-
ties were grown under the equal conditions and the same methods
were used for production of malt and wort, which were analyzed
using the MEBAK (2011) and EBC (2010) methods.

The results of measurement were evaluated by the regression and
correlation analysis using the statistical program STATGRAPHICS.
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Tab. 1 Prehlad odréd vyslachtenych na Slachtitelskej stanici Sladkovigovo / Table 1 List of varieties bred in the Breeding Station Slddkovicovo.
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Diosecky 102 o oo 03C0600071
1921 | Diosecky 126 o (X (X
1921 | Diosecky 306 . oo oo
Diosecky Proskowtziiv
1922 |y 47 ’ . .
1923 | Diosecky 237 o oo oo
1925 | Diosecky 236 o oo oo
1925 | Diosecky 62 ° oo oo
1926 | Diosecky 496 S- Proskowetz Hanna Pedigrée oo oo
1929 | Diosecky 736 S- Proskowetz Hanna Pedigrée (X oo
1932 | Diosecky 625 S- Proskowetz Hanna Pedigrée (X 03C0600345
1933 | Diosecky 738 S- Hybrid from Weihenstephaner SVKO001 C06 01393 | 03C0600405
1 1938 | Diosecky Kneifl S- LV Hana SVKO001 C06 01425 | 03C0600076
2 1946 | Slovensky 802 S- Opavsky Kneifl SVKO001 C06 00596 | 03C0600006
3 1946 | Slovensky dunajsky trh (Ackermann Danubia x Diosecky 738) x Dregertiv. | SVK001 C06 00597 | 03C0600008
4 1946 | Slovensky jemny (Diosecky 738 x Diosecky 237) SVKO001 C06 00600 | 03C0600009
1946 | Slovensky kvalitny (Diosecky 496 x Diosecky 738) SVKO001 C06 00598 | 03C0600018
1946 | Diosecky Sprinter S- LV Prg (neSpecifikovana portugalska odroda) SVKO001 C06 00646 | 03C0600040
5 1965 |Dvoran (Hodoninsky Kvas x Slovensky jemny) SVKO001 C06 00069 | 03C0600154
6 1967 |Sladar (1967) (Valticky x Slovensky Dunajsky trh) SVKO001 C06 00595 | 03C0600197
7 1980 |Fatran (Sladar x Minerva) x (Sladar x Amsel) x FUD II. SVKO001 C06 00760 | 03C0600099
8 1982 |Horal (Sladar x Minerva) x (Sladar x Amsel) x FUD II. SVKO001 C06 00709 | 03C0600056
9 1986 | Orbit (SK 783 x CE DC/74) SVKO001 C06 00231 | 03C0600067
10 1988 |Novum (SK 1429 x Krystal) SVKO001 C06 00729 | 03C0600074
11 1990 |Galan (SK 2567-79 x HE 1428) SVKO001 C06 00424 | 03C0602267
12 1991 | Jubilant (SK 1952-7 x Dera) SVKO001 C06 00485 | 03C0602268
13 1992 | Sladko (SK 2043 x HVS 827/77) SVKO001 C06 00567 | 03C0602187
14 1992 | Svit (SK-TR 1147/5 x KM 605) SVKO001 C06 00777 | 03C0602186
15 1993 | Donum (HVS 55924/75 x Rubin) SVKO001 C06 00063 | 03C0602368
16 1993 | Stabil (Orbit x HE 2592) SVKO001 C06 00568 | 03C0602370
17 1994 | Garant (Orbit x Jarek) SVKO001 C06 00551 | 03C0602421
18 1994 |Pax/Kosan (SK 1952 x HVS 59393) SVKO001 C06 00494 | 03C0602371
19 1994 | Zlatan (SK 1952-11-78 x HVS 46259/80) SVKO001 C06 00807 | 03C0602422
20 1995 | Amos (Orbit x KM-G-1303) SVKO001 C06 01085 | 03C0602458
21 1995 | Kompakt (Galan x KM-A-10) SVKO001 C06 01088 | 03C0602423
22 1996 |Vladan (Novum x Terno) SVKO001 C06 01200 | 03C0602457
23 1998 | Progres (Garant x HE 4886) SVKO001 C06 01090 | 03C0602835
24 1999 |Expres (SK 3455 x Akcent) SVKO001 C06 01430 | 03C0602598
[ 2000 [Cyril (Kosan x Alexis) SVK001 C06 01202 .o
25 2002 |Ludan (Garant x Krona) SVKO001 C06 01361 | 03C0602834
26 2003 | Nitran (Kompakt x Forum) SVK001 C06 01377 | 03C0602712
27 2004 |Ezer (Adran) (Pax x Krona) SVKO001 C06 01408 | 03C0602745
28 2005 |Pribina (Progres x Meltan) SVK001 C06 01536 | 03C0602722
29 2006 | Nadir (Kompakt x Scarlett) SVKO001 C06 01540 | 03C0602833
30 2006 |Poprad (Progres x Scarlett) SVK001 C06 01541 | 03C0602832
31 2007 |Slaven (Ludan x Brenda) SVKO001 C06 00435 | 03C0602831
32 2008 |Levan (Pribina x Madonna) SVKO001 C06 01600 | 03C0602836
33 2009 |Donaris (Ludan x LP 7999-63) SVKO001 C06 01599 | 03C0603059
34 2009 | Sladar (2009) (Ludan x Brise) (X 03C0602939
35 2010 |Karmel (Ezer x Brenda) oo 03C0603058

Vysvetlivky / Notes

m Odrody neboli hodnotené (nepodarilo sa zaistit osivo). / Varieties were not assessed (seed was not available)

¢ « Odroda nie je zaregistrovana v génovej banke. / The variety is not registered in the gene bank

¢\ pripade najstarsich odrdd sa jednda o informacie z literatdry. / In case of the oldest varieties, information from ther literature were used
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Tab. 2 Vysledky sledovania / Table 2 Results of monitoring
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1 1938 | Diosecky Kneifl 6.0 |26 |23 |06 [387|21|838|89 |683[179(147| 11 |772| 1.0 |376| 26 | 753 | 1.7
2 1946 | Slovensky 802 6.0 |26 | 25|07 [390| 22 |850| 43 |70.7[18.7|135| 1.3 |79.3| 0.8 | 382 | 32 | 754 | 2.0
3 1946 | Slovensky dunajskytrh | 6.0 | 2.6 | 29 | 1.2 |38.2| 2.9 |83.6|10.3|67.3|16.4|13.3| 1.1 |{79.2| 0.8 [ 290 | 14 | 79.0| 1.2
4 1946 | Slovensky jemny 6.0 | 26 | 26 | 1.0 [40.3| 3.1 |826|124|68.0[19.4|14.0| 1.7 |782| 15 | 268 | 31 | 775 | 2.1
5 1965 |Dvoran 57 129|129 |05 (392| 21 |837|11.2|657|156|13.4| 16 |796| 1.4 | 243 | 23 | 795 | 1.4
6 1967 | Sladar (1967) 6.0 |26 |25|03(398| 21 |861| 27 |640[153|13.4| 1.2 |794| 09 |338| 33 |78.7| 1.0
7 1980 |Fatran 63|23 |34 |13 [40.7| 29 |83.7(105|583|125|129| 1.8 |795| 1.7 | 234 | 27 | 735 | 2.2
8 1982 |Horal 63|23 |33|1.0[378| 28 |802|13.1|59.0(142|125| 1.6 |79.6| 1.3 | 255 | 27 | 749 | 1.7
9 1986 | Orbit 70 | 1.7 | 41| 09 [432| 06 |919| 18 |57.3|109|11.8| 1.7 |80.0| 1.1 | 154 | 9 |784 | 2.2
10 1988 | Novum 6721|3909 [412| 06 |878| 3.0 |523[10.2(129| 1.8 |805| 1.5 |305| 45 | 774 | 29
11 1990 |Galan 70 | 1.7 | 40 | 14 [443| 05 |93.0| 1.0 |60.0|122|125| 1.9 |80.8| 1.8 | 223 | 20 | 796 | 1.9
12 1991 | Jubilant 6.7 |21 |38 10 [413| 17 |910| 3.3 |57.0(10.2|122| 1.9 |80.3| 1.6 | 282 | 26 |78.1 | 1.7
13 1992 | Sladko 73| 15|40 | 08 [427| 05 |906| 3.6 |57.7|[11.1|129| 2.0 |{80.2| 1.9 | 324 | 29 |81.2| 2.0
14 1992 | Svit 70 | 1.7 | 42 | 15 [440| 0.8 |921| 0.7 |60.0|106|12.0| 15 |80.0| 1.2 |220 | 4 |76.0| 2.0
15 1993 | Donum 73|15 |32 | 06 [40.7| 24 |878| 3.1 |56.3| 83 |11.7| 19 |81.7| 1.5 | 232 | 17 | 80.8 | 2.3
16 1993 | Stabil 73| 15|39 |08 [425| 18 |90.7| 3.3 |56.3|11.1|121| 22 |804| 1.6 | 318 | 18 |80.7 | 1.6
17 1994 | Garant 63|23 |38 15 (428|283 |905(| 1.3 |54.7[11.1|12.0| 23 |80.0| 1.8 | 229 | 17 |775| 2.2
18 1994 |Pax/Kosan 6.0 |26 | 41|12 [433| 12 |918| 1.0 |557(108|123| 1.2 |80.1| 09 | 257 | 17 |76.9 | 25
19 1994 | Zlatan 63|23 |41 |09 (43022 |914| 28 |56.7[103|127| 1.7 |79.8| 1.3 | 288 | 8 |750 | 2.6
20 1995 | Amos 70 | 20 | 36 | 06 |423| 09 |87.7| 44 |59.0| 79 [11.8| 1.3 |81.0| 05 |208 | 7 |[755| 24
21 1995 | Kompakt 70|17 | 35|10 [450| 08 |93.1| 14 |573| 94 |135| 16 [80.4 | 1.2 | 368 | 16 | 77.6 | 3.1
22 1996 |Vladan 63|23 |44 |13 |442| 26 |909| 21 |547|121|115| 16 |816| 1.0 |208| 8 |76.8| 2.8
23 1998 | Progres 73|15 |36 | 05 [432| 13 |90.7| 25 |56.3| 9.8 (128| 1.6 {805 | 1.4 | 351 | 16 |76.9 | 2.5
24 1999 |Expres 6.7 21|37 |12 |418| 3.0 |87.3| 46 |59.0(12.7|13.1| 1.8 |80.6| 1.0 | 357 | 40 | 815 | 1.6
25 2002 |Ludan 9.0 | 00 | 41 |12 [437| 05 |91.7| 2.7 |583|11.0(124| 1.9 |81.8| 1.2 | 308 | 40 | 804 | 2.3
26 2003 | Nitran 9.0 | 00| 39|13 [435| 23 |884| 42 |563[11.0(126| 2.4 |815| 2.0 | 444 | 49 |819| 2.2
27 2004 | Ezer (Adran) 90| 00 | 42| 11 [43.0| 1.4 |924| 15 |60.3|11.8|124| 2.0 |823| 1.5 |324 | 22 | 823 | 1.6
28 2005 | Pribina 70|17 | 35| 06 [43.0| 16 |914| 25 |557|11.4|122| 19 |816| 1.5 | 201 | 15 | 80.1 | 2.2
29 2006 | Nadir 6.7 | 21| 33|04 [428| 09 |908| 26 |580| 75 |125| 1.3 |81.3| 1.1 | 289 | 11 | 794 | 1.9
30 2006 |Poprad 6.7 |21 |35|09 [395| 15 |896| 3.3 |553[109(11.7| 1.6 {819 | 09 | 255 | 17 |80.7 | 2.2
31 2007 | Slaven 9.0 | 00 | 43 | 15 [427| 29 |928| 25 |57.7|127|120| 1.7 |821| 14 |290| 9 |819| 23
32 2008 |Levan 90 | 00 | 44 |15 |423| 12 |921| 3.1 |57.3| 98 |128| 1.9 [81.7| 1.7 | 295 | 35 | 80.9 | 2.1
33 2009 | Donaris 90| 00| 39|11 (417|117 |910| 1.1 |54.0(123|121| 1.7 |823| 1.3 | 392 | 53 | 825 | 1.6
34 2009 | Sladar (2009) 90| 00 | 46 | 15 [457| 19 |951| 0.2 |58.0(123|11.9| 1.7 |823| 14 | 323 | 7 |823| 1.9
35 2010 |Karmel 90| 00| 42|16 [432| 31 |921| 33 |62.7[10.0|123| 1.9 [822| 19 | 367 | 55 | 825 | 1.1
priemer 7.1 3.7 42.0 89.3 59.0 12.6 80.6 291 78.8
min 5.7 2.3 37.8 80.2 52.3 11.5 77.2 154 73.5
max 9.0 4.6 45.7 95.1 70.7 14.7 82.3 444 82.5

3 VYSLEDKY A DISKUSIA

3.1 Agronomické vlastnosti

V pripade vynosu sa prejavil vyrazny vplyv Slachtenia. Vynos odréd
vySlachtenych do roku 1967 sa pohyboval v rozpéti 2,26-2,98 t/ha.
Odroda Fatran (1980) dosiahla vynos na drovni 3,48 t/ha a odroda
Orbit (1986) na urovni 4,13 t/ha. Najvyssi vynos 4,55 t/habol zazna-

3 RESULTS AND DISCUSSION

3.1 Agronomical characters

Yield was significantly affected by breeding. Yield of the varieties
bred from 1967 varied in the scope of 2.26-2.98 t/ha. The variety
Fatran (1980) achieved the yield at the level of 3.48 t/ha and the
variety Orbit (1986) at the level of 4.13 t/ha. The highest yield of 4.55
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36.7| 19 [390| 13 |644 | 88 | 61 | 2 [151| 40 | 17 | 1.3 [849| 41 |166|0.08| 26 | 0.3 | 48 | 0.8 [1.01]0.27|1.18|0.45
37.9| 41 [379| 07 | 468|101 | 68 | 2 |94 |15 | 10| 09 |96 15 |1.60[0.08| 26 | 04 | 46 | 1.0 [1.24]0.77|1.37 | 0.89
346|23[370| 18 (823 | 69 | 60 | 3 [197| 26 | 1.8 | 1.4 [802| 26 |1.79|012| 27 | 0.1 | 42 | 0.2 [470|0.35|5.65 | 0.56
36.6| 32 [341| 16 (554 | 94 | 65 | 5 [125| 18 | 13 |12 |875| 18 |162|006| 25| 02 | 41 | 02 [1.78]0.91|1.90]1.10
36.8| 47 [379| 12 | 666|106 | 68 | 8 | 97 |59 | 1.4 | 15 [90.3| 59 |167|007| 26 | 03 | 43 | 04 [472]048|6.11| 062
383 | 41 [403| 19 | 474|111 | 69 | 6 |[105| 43 | 16 | 1.8 [89.4| 44 |160[005| 28 | 04 | 46 | 0.8 |5.36|2.67 |5.06 | 2.87
41364 [394| 28|58 |110| 70 | 7 | 6.0 | 22 | 07 | 05 [93.9| 2.1 [1.63[0.07| 3.3 | 0.4 | 52 | 0.7 | 7.60|0.47 | 8.78 | 0.83
41.0| 40 [385| 1.7 401 | 24 | 75 | 4 [ 35|09 | 06 | 05 [96.5| 0.9 [156(0.02| 3.2 | 0.4 | 50 | 0.7 |7.19|0.42|8.84 | 1.36
382 | 47 [345| 1.2 (528|213 | 75 | 8 | 6.7 | 39 | 12 | 1.1 {93339 [1.62(0.11| 3.0 | 0.3 | 46 | 0.8 |5.64|2.74|5.79 | 3.67
395|49 [407| 07 |304| 63 | 76 | 6 | 6.7 | 3.7 | 1.4 | 1.7 {933 3.7 [150(0.03| 27 | 0.2 | 46 | 0.7 [1.62|1.37 | 151|115
406 | 6.0 [41.3] 1.0 | 425|123 | 75 | 7 |57 |38 | 08 | 0.9 943 38 [155(0.06| 2.9 | 0.2 | 5.0 | 0.7 | 5.04 | 0.67 | 414 | 0.89
416| 75 42133 (182 |53 | 86 | 8 | 1.2 |15 |04 | 05 (987 1.4 [1.48[0.02| 32| 05 | 50 | 0.7 [3.92(1.01|4.10 | 0.63
46.0 | 6.2 (49707 | 311 |59 | 78 | 7 | 40 |24 | 08 | 0.9 [96.0| 2.4 [152(0.03| 35| 0.5 | 6.6 | 1.2 | 0.64|0.26 | 0.74 | 0.40
412| 42 (39112 | 428 |143| 77 | 6 |39 |23 | 05| 05 |96.1| 23 [158(0.06| 29 | 0.2 | 51 | 0.6 |1.81]0.67|2.02|0.80
43055 37722 | 404 |139| 80 | 5 |23 |12 |04 |04 |977|12 |156[005| 29| 03 |47 | 05 [6.39]0.37 737|093
407 | 45 |387| 05 |257 | 49 | 84 | 7 |24 |30 | 06|09 |976|30 |150[002| 3002|5204 [087]0.35|094|0.46
38465 |372| 12 |478 |165| 75 | 11 | 58 | 58 | 09 | 1.3 [94.2| 58 |1.60|0.07| 27 | 05 | 44 | 0.8 | 1.34]0.08 | 1.47 | 0.36
380| 40 [374] 09 [523[|166| 72 | 7 | 75 |64 | 17|24 [925] 6.4 [1.62]008| 31 | 04 | 48| 05 [524[275]472]2.69
37.6| 66 [381| 34 |482| 8 |65 | 9 |84 |55| 15|17 |915|55 |158[004| 30|05 |48 |12 [264]012]|255/098
40.0| 51 |367| 04 |578 |155| 73 | 6 | 6.9 | 40 | 15|20 [931| 4.0 |165(/008| 28 | 03 | 49 | 07 [1.95]1.71 172|143
443| 62 |456| 07 |200| 77 | 81 | 5 |09 |06 | 02|02 |9.1]|06 |148[002| 32|05 |49 |02 [371]260|363]|228
428| 54 (398| 10 |411|146| 76 | 9 |63 |55 |08 | 1.0 |937|55 |160[007| 31|03 |46 |04 |796]|317|9.15|3.84
422|69 [400| 24 (390|138 | 80 | 9 |51 |60 | 11|16 |949|60 |154[005| 34|06 |47 |06 |660]4.03|7.02]396
451| 66 |486| 36 | 224 | 48 | 80 | 11 | 41 |54 |11 |17 959 54 [1.49[003| 31|04 |57 |09 [070]020|0.78]0.30
442| 48 |425| 12355 | 84 | 79 | 6 |33 |19 |08 |10 |9.7| 19 |153|004| 36|08 |56 |07 |752|331|778]4.13
432 |59 |454| 10 (307 | 93 | 83 | 6 |20 |16 | 02| 03[90 16 |151[003| 30|04 |54 |09][090][019|121|025
437 |73 [423| 27 | 317 | 167 | 82 | 10 | 41 |56 | 1.4 | 23 {959 5.6 |1.50(0.05| 3.1 | 0.4 | 5.6 | 1.3 [ 0.60|0.13|0.61 | 0.21
41255 [403| 07 |412 205 | 79 | 8 |52 |54 | 12| 1.9 948 54 [156(0.08| 27 | 0.2 | 49 | 0.7 [1.20{0.69 | 1.85 | 1.09
419| 42 [419] 04 | 389|133 | 78 | 7 | 4.0 | 31| 06 | 0.9 [96.0| 3.1 [153[0.05| 3.1 | 0.5 | 56 | 1.4 |510(2.20 | 4.65 | 2.36
418| 25 [413| 28 | 366|124 | 78 | 6 |50 | 25| 10|12 [949| 24 [157][007| 31|04 |52 |08 |557|128[6.11]|2.15
433|53 [435| 1.4 (290 116 | 82 | 9 |37 |43 | 1.3 | 1.9 [96.3| 43 [152(0.05| 3.3 | 05 | 57 | 1.3 |4.75|2.21|5.44 | 3.39
445|52 [436| 1.0 (222 | 75 | 81 | 8 |35 |32 |09 |12 |95 32 [150(004| 29|03 |51 |11 [087(0.271.00]0.28
41229 (408| 24 |195| 20 | 85 | 7 |23 |21 |07 |08 |97.6| 20 [1.46[0.02| 29| 03 |50 | 0.7 |067]0.12|0.71|0.18
433 |53 [446| 12 |272 |115| 87 | 4 |12 |07 | 03 | 04 {988 0.7 [1.49(0.04| 34 | 05 | 52 | 0.8 |6.46|2.97 |6.52 | 2.78
44263 [406| 1.1 |217| 83 | 83 | 7 |29 |22 08 |10 [971] 21 |147]004|27 | 02|47 |07 [063]0.10][0.77]0.23
410 405 402 76 5.8 1.0 94.2 1.56 3.0 5.0 3.54 3.81
34.6 34.1 182 60 0.9 0.2 80.2 1.46 2.5 4.1 0.60 0.61
46.0 49.7 823 87 19.7 1.8 99.1 1.79 3.6 6.6 7.96 9.15

menany pri odrode Sladar (2009). Priemerny medziro¢ny prirastok
vynosu zrna sa v sledovanom subore pohyboval okolo 0,024 t/ha
(tab.2a 3, obr. 1).

Systematické Slachtenie na rezistenciu vyrazne ovplyvnilo odol-
nost odrdd proti mucnatke travovej (Blumeria graminis f.sp. hordei),
ktora sa postupne zvySovala. Zatial ¢o najstarsSie odrody a odrody
registrované do roku 2000 boli stredne nachyIné az nachyiné, vacsi-

t/hawas recorded in the variety Sladar (2009). The average year-on-
year increase in grain yield moved around 0.024 t/ha in the studied
set (Tables 2 and 3, Fig. 1).

Systematic breeding for resistance markedly affected the resist-
ance of varieties to powdery mildew (Blumeria graminis f.sp. hordei),
it gradually grew. While the oldest varieties and the varieties regis-
tered to 2000 were medium susceptible to susceptible, most of the
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Tab. 3 Korelaéna a regresna analyza vybranych parametrov / Table 3 Correlation and regression analysis of selected parameters

Ab?l)ellr:tny Regresny | Koeficient Koeficient Hladina Hladina
Parameter Jednotka rearesnei koeficient | korelacie | determinacie ravdepodobnosti vyznamnosti
Parameter Unit fgn kcie ] Regression | Correlation | Coefficient of P Prob aFI; ility level Significance

I coefficient | coefficient | determination Y level

ntercept

Elyy 19} r r? p sign

gg;’f ;;’,‘5 t/ha -44.689 0.024 0.782 61.137 0.000
';,To‘zt;‘;’sgt;: rf:;eigh ) 9 103.824 | 0.073 0.691 47.693 0.000
Podiel zrna nad sitom 2,5x20
r,[_‘r';’cﬁ on of grain over 2.5x20 | % -197.398 0.144 0.763 58.217 0.000
mm sieve
\,ﬁ)’;r',‘fhgztlgp cm 408.262 -0.176 -0.792 62.790 0.000
?gfa'lk;.ttfo'ggzyix J;r‘;rif,‘f”' % 66.792 -0.027 -0.744 55.339 0.000
E/E;f';;frzg“ % -28.935 0.055 0.878 77.053 0.000
g‘;z‘;g‘l‘c’k;" o;”vgf“tno““t WK 378.390 -0.043 -0.013 0.018 0.939 NS
Dosiahnutelny stupen
prekvasenia % -59.376 0.070 0.527 27.741 0.001 e
Apparent final attenuation
ﬁg'lzgg?ﬁxggf'o % -175.688 0.109 0.752 56.580 0.000
g‘;‘;ﬁ:‘\g‘;ﬁ;‘gﬁ:‘;?z ;f’co % 1139.827 |  0.091 0503 25,251 0.002 o
g_zsls?a‘;‘gg‘:g;?‘lfn" stadine | mg 11143192 | -5.399 -0.706 49.872 0.000
,F__;;gg',','l}; % -520.178 0.300 0.837 70.057 0.000
Ciasto¢ne sklovité zrna
Partly unmodified grains Y% 349.472 -0.173 -0.839 70.308 0.000 e
(PUG)
Sklovité zrna
Wholly unmodified grains % 23.329 -0.011 -0.477 22.782 0.003 **
(WUG)
Homogenita friabilimetrom
Homogeneity (by % -250.024 0.173 0.838 70.174 0.000
friabilimeter)
wf)':?af; jfjg'/'”y mPa-s 6.644 -0.003 0.717 51.452 0.000
';;(;Eta Ci';‘ﬂpy EBC -12.643 0.008 0.547 29.921 0.001
Wortr’tacz';‘:,';‘;’ po g‘;ﬁgg”' EBC -21.867 0.014 0.531 28.196 0.001
ﬁj‘(‘)‘;' tj'r";‘ﬁ'c',?g’/ (}%l) EBC -0.767 0.002 0.016 0.027 0.925 NS
ﬁ’gﬁ'iﬁﬁ(‘%’ ((%%o)) EBC -11.637 0.008 0.057 0.327 0.740 NS

*0.0500-0.0101
**0.0100-0.0011

*** 0.0010 a menej/ and less
NS 0.0501 a viac / and more

na odrdd povolenych po roku 2000 bolo proti muénatke odolnych na
baze génu odolnosti Mio (tab. 2).

Slachtenie ovplyvnilo tiez dva vyznamné uarodotvorné prvky
— hmotnost tisic zfn (HTZ) a podiel zrna na site 2,5 mm. Odrody
povolené do roku 1982 mali HTZ vaéSinou do 40 g. Odroda Orbit
(1986) tuto hodnotu vyrazne prekonala a dosiahla HTZ na udrovni
43 g. Dalsim medznikom bola odroda Galan (1990), ktor4 dosiahla
hodnotu 44 g. HTZ vy$Siu nez 45 g dosiahli v sledovanom subore
odrod Kompakt (1995) a Sladar (2009). Hmotnost tisic zfn sa roéne
zvySovala o 0,07 g (tab. 2 a 3, obr. 2). V pripade podielu zrna na
site 2,5 mm sa jeho hodnota do roku 1982 pohybovala u vacsiny

varieties released after 2000 were resistant to powdery mildew on
the basis of the gene of resistance Mlo (Table 2).

Breeding also affected two significant yield components — Thou-
sand Grain Weight (TGW) and sieving fractions above 2.5 mm. The
varieties permitted to 1982 had TGW mostly to 40 g. The variety
Orbit (1986) significantly exceeded this value and achieved the TGW
value at the level of 43 g. The variety Galan (1990) represented an-
other milestone; it achieved the value of 44 g. In the studied set, the
varieties Kompakt (1995) and Sladar (2009) achieved TGW higher
than 45 g. Thousand grain weight increased by 0.07 g annually (7a-
bles 2and 3, Fig. 2). To 1982, the value of the sieving fractions above
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Obr. 1 Vynos zrna (t/ha) / Fig. 1 Grain yield (t/ha)

odrdd vyrazne pod 90 %. Odroda Orbit (1986) tuto hodnotu presiahla
(92 %). Odroda Kompakt (1995) dosiahla hodnotu 93 % a odroda
Sladar (2009) 95 %. Podiel zrna na site 2,5 mm sa ro¢ne zvySoval
0 0,14 percentualneho bodu (tab. 2 a 3, obr. 3).

Vyska rastlin jednotlivych odréd jamena sa postupne znizovala.
Rastliny odréd vyslachtenych do roku 1946 dosahovali vySku 67 cm
a viac. Vyska rastlin odréd vySlachtenych v roku 1980 a neskor
sa pohybovala okolo 55 cm. Najniz§ou odrodou bola odroda No-
vum (1988) 52,3 cm, naopak najvyssia odroda z tohto obdobia bola
odroda Karmel (2010), ktorej vySka sa pohybovala okolo 62,7 cm.
Priemerny medziro€ny pokles vysky rastlin bol v sledovanom subore
0,18 cm (fab. 2a 3).

Z dosiahnutych vysledkov (fab. 2) je mozné pri novsich odrodach
sledovat tendenciu k postupnému znizovaniu akumulacie dusikatych
latok v zrne. NajstarSie odrody povolené do roku 1967 vykazovali
vyraznu tendenciu k akumulacii dusika (13,3-14,7 %). Obsah dusi-
katych latok v zrne jaémenia sa pri odrodach registrovanych po roku
1980 pohyboval v priemere okolo 12,3 %. Obsah dusikatych latok
v zrne jaémena poklesol medziroéne o 0,03 percentualneho bodu
(tab. 2a 3, obr. 4).

Vynos, podiel zrna na site 2,5 mm, vySka rastliny a obsah dusika-
tych latok boli Statisticky vysoko preukazne ovplyvnené rokom regis-
tracie (r> = 55 — 62 %).

3.2 Amylolytické rozlustenie

Pokles akumulacie dusika v zrne jatmena sa prejavil vzostupom
obsahu extraktu v slade. Obsah extraktu vypoveda o urovni modifi-
kacie Skrobu pocas sladovania. Pri tomto vyznamnom technologic-
kom a ekonomickom znaku je viditelny vyrazny vplyv Slachtitelské-
ho Usilia. Obsah extraktu i niektoré dalSie technologické znaky boli
v ramci tohto pokusu ovplyvnené zvySenym obsahom dusikatych
latok v nesladovanom zrne.

Najstarsia sledovana odroda Diosecky Kneifl (1938) vykazala ex-
trakt na Urovni 77,2 % pri obsahu dusikatych latok v nesladovanom
zrne 14,7 %, odroda Slovensky 802 (1946) vykazala obsah extraktu
na urovni 79,3 % pri obsahu 13,5 % dusikatych latok, odroda Orbit
(1980) dosiahla extrakt na urovni 80,0 % pri obsahu 11,8 % dusi-
katych latok, slad odrody Donum (1993) poskytol extrakt na urovni
81,7 % pri obsahu 11,7 % dusikatych latok a odroda Ezer (2004)
dosiahla obsah extraktu na urovni 82,3 % pri obsahu dusikatych latok
12,4 %. Priemerny medziro¢ny vzostup obsahu extraktu v sledova-
nom subore bol 0,055 percentualneho bodu. Obsah extraktu v susine
sladu bol Statisticky vysoko preukazne ovplyvneny rokom registracie
(r2=77 %) (tab. 2a 3, obr. 5).
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Obr. 2 Hmotnost tisic zfn (g) / Fig. 2. Thousand grain weight (9)

2.5 mm moved markedly below 92% in most varieties. The variety
Orbit (1986) exceeded this value (92%). The variety Kompakt (1995)
achieved the value of 93% and the variety Sladar (2009) 95%. The
value of the sieving fractions above 2.5 mm increased annually by
0.14 percentage points (Tables 2 and 3, Fig. 3).

The plant height of the individual barley varieties gradually de-
creased. Plants of varieties grown to 1946 achieved the height of
67 cm and even more. The height of plants bred in 1980 and later
mover around 55 cm. The shortest was the variety Novum (1988)
52.3 cm, on the contrary, the highest variety of this period was the
variety Karmel (2010), its height moved around 62.7 cm. The aver-
age year-on-year decline in the plant height in the studied set was
0.18 cm (Tables 2 and 3).

The achieved results (Table 2) indicate the trend in newer varie-
ties to a gradual decrease in the accumulation of nitrogenous sub-
stances in grain. The oldest varieties permitted to 1967 exhibited
a strong tendency to nitrogen accumulation (13.3—14.7%). Content
of the nitrogenous substances in barley grain in varieties registered
after 1980 moved on average around 12.3%. Content of nitrogenous
substances in barley grain declined year-on-year by 0.03 percentage
point (Tables 2 and 3, Fig. 4).

Yield, sieving fractions above 2.5 mm, plant height and nitrog-
enous substances content were statistically highly significantly af-
fected by year of registration (r? = 55 — 62%).

3.2 Amylolytic modification

Decline in nitrogen accumulation in barley grain was reflected in
increased extract content in malt. Extract content indicates the level
of starch modification during malting. This important technological
and economic parameter is apparently affected by the breeding ef-
fort. Extract content and some other technological indicators were
within this experiment affected by the increased content of nitrog-
enous substances in non-malted grain.

The oldest studied variety Diosecky Kneifl (1938) had extract at
the level of 77.2% at the content of nitrogenous substances in non-
malted grain 14.7%, the variety Slovensky 802 (1946) had extract
content at the level of 79.3% at 13.5% of nitrogenous substances
content, the variety Orbit (1980) achieved the extract at the level
of 80.0% at the content of 11.8% of nitrogenous substances, malt
of the variety Donum (1993) provided extract at the level of 81.7%
at 11.7% of nitrogenous substances, and the variety Ezer (2004)
achieved the extract content at the level of 82.3% at nitrogenous
substances content of 12.4%. The average year-on- year increase
in extract content in the studied set was 0.055 of the percentage
point. Extract content in malt dry matter was statistically highly sig-
nificantly affected by year of registration (r2 = 77%) (Tables 2 and 3,
Fig. 5).

At the optimal content of nitrogenous substances in barley grain,
modern spring barley varieties bred in Sladkovi€ovo achieve a sub-
stantially higher extract content as shown by the results of the regis-
tration procedure: Karmel (2010) 83.4%, Donaris (2009) 82.7%, Sla-
dar (2009) 83.4 %, and Levan (2008) 83.3% (Psota et al. 2009; 2010;
Psota and Svorad, 2008).

The breeding progress in diastatic power, i.e. activity of amylo-
lytic enzymes (namely B-amylases) is very interesting. The varieties
bred to the end of the 1970s achieved the value of diastatic power
around 300 WK un., such as the varieties Diosecky Kneifl (1938)
376 WK un., Slovensky 802 (1946) 382 WK un., and Sladar (1967)
338 WK un. In the 1970s and mainly 1980s, the varieties with lower
diastatic power were bred, e.g. the varieties Fatran (1980) 234 WK
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Obr. 3 Podiel zrna nad sitom 2,5x20 mm (%) / Fig. 3. Grain proporti-
on over 2.5x20 mm sieve (%)
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Obr. 4 Obsah dusikatych latok v zrne jaémena (%) / Fig. 4 Protein
content (%)

Pri optimalnom obsahu dusikatych latok v zrne jacmena dosahuju
moderné odrody jarného jaémena vyslachtené v Sladkovi¢ove pod-
statne vy3si obsah extraktu, ¢o je zrejmé z vysledkov registrané-
ho riadenia: Karmel (2010) 83,4 %, Donaris (2009) 82,7 %, Sladar
(2009) 83,4 % a Levan (2008) 83,3 % (Psota et al. 2009; 2010; Psota
a Svorad, 2008).

Vyvoj Slachtitelského pokroku pri diastatickej mohutnosti, t.j. aktivi-
te amylolytickych enzymov (predovetkym B-amylaz), je velmi zauji-
mavy. Odrody vySlachtené do konca 70. rokov minulého storocia
dosahovali hodnoty diastatickej mohutnosti okolo 300 j.WK, napri-
klad odrody Diosecky Kneifl (1938) 376 j.WK, Slovensky 802 (1946)
382 j.WK a Sladar (1967) 338 j.WK. V 70. a hlavne 80. rokoch boli
vySlachtené odrody s nizSou diastatickou mohutnostou, napriklad
odrody Fatran (1980) 234 j.WK a Orbit (1986) 154 [ WK. V 2.polo-
vici 90. rokov minulého storo€ia a na zaciatku tohto storocia do$lo
k vyraznému zvysSeniu aktivity amylolytickych enzymov a hodnoty
diastatickej mohutnosti sa bezne pohybuju nad 300 j.WK (tab. 2a 3).

Znacny Slachtitelsky pokrok bol zaznamenany v kvalite sladiny
vyjadreny urovriou dosiahnutelného stupria prekvasenia. Najstar-
Sia sledovana odroda Diosecky Kneifl (1938) mala prekvasenie na
urovni 75,3 %, odroda Slovensky dunajsky trh (1946) mala prekva-
senie uz na urovni 79,0 %, odroda Sladko (1992) 81,2 %, odro-
da Ezer (2004) 82,3 % a odrody Donaris (2009) a Karmel (2010)
82,5 %. Priemerny medziro€ny vzostup dosiahnutelného stupna
prekvasenia v sledovanom subore bol 0,07 percentualneho bodu
(tab. 2a 3, obr. 6).

V ramci registraéného riadenia dosiahli najnovsie odrody jarného
jaémena vyslachtené v Sladkovi¢ove nasledovné hodnoty dosiahnu-
telného stupna prekvasenia: Karmel (2010) 83,9 %, Donaris (2009)
82,8 %, Sladar (2009) 82,7 % a Levan (2008) 81,5 % (Psota et al.
2009; 2010; Psota a Svorad, 2008).

3.3 Proteolytické rozlustenie

V pripade proteolytického rozlustenia vyjadreného hodnotou Kol-
bachovho ¢isla doslo k vyznamnému Slachtitelskému pokroku, t.j.
k postupnému zlepSovaniu modifikacie dusikatych latok. V prvych
odrodach povolenych v rokoch 1938-1967 bola aktivita proteolytic-
kych enzymov na urovni 34,6-38,3 %. Viac nez tretina odréd mala
Kolbachovo €islo nad 42 %. Priemerny medziro€ny vzostup hodnét
Kolbachovho ¢isla bol v sledovanom subore 0,11 percentudlneho
bodu. Kolbachovo &islo bolo Statisticky vysoko preukazne ovplyvne-
né rokom registracie (r> = 56,6 %) (tab. 2a 3, obr. 7).
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Obr. 6 Dosiahnutelny stupen prekvasenia (%) / Fig. 6 Apparent final
attenuation (%)
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Obr. 5 Extrakt sladu (%) / Fig. 5 Malt extract (%)

un. and Orbit (1986) 154 WK un. In the latter half of the 1990s and
at the beginning of this century, significant increase in the activity of
amylolytic enzymes was recorded, values of diastatic power com-
monly moved above 300 WK un. (Tables 2 and 3).

Considerable breeding progress was recorded in wort quality ex-
pressed by the degree of final attenuation. Final attenuation of the
oldest studied variety Diosecky Kneifl (1938) was at the level of
75.3%, the values of final attenuation of the varieties Slovensky
dunajsky trh (1946), Sladko (1992), Ezer (2004), Donaris (2009),
and Karmel (2010) were 82.5%. 79.0%, 81.2%, 82.3%, 82.5%, and
82.5%, respectively. The average year-on-year increase in the ap-
parent final attenuation in the studied set was 0.07 percentage point
(Tables 2 and 3, Fig. 6).

The newest spring barley varieties bred in Sladkovi¢ovo achieved
the following values of apparent final attenuation within the registra-
tion procedure: Karmel (2010) 83.9%, Donaris (2009) 82.8%, Sladar
(2009) 82.7%, and Levan (2008) 81.5% (Psota et al. 2009; 2010;
Psota and Svorad, 2008).

3.3 Proteolytic modification

A profound breeding success was achieved in proteolytic modifi-
cation expressed by the value of Kolbach index, i.e. gradual improve-
ment of modification of nitrogenous substances. Activity of proteo-
lytic enzymes in the first varieties released in 1938—-1967 was at the
level of 34.6-38.3%. More than one third of varieties had Kolbach
index over 42%. The average year-on-year increase in the values of
Kolbach index in the studied set was 0.11 percentage point. Kolbach
index was statistically highly significantly affected by the registration
year (r? = 56.6%) (Tables 2 and 3, Fig. 7).

At the optimal content of nitrogenous substances in barley grain,
the modern varieties bred in Sladkovi€ovo achieve higher values of
Kolbach index, which is also indicated by the results of the registra-
tion procedure: Karmel (2010) 48.7%, Donaris (2009) 44.8%, Sladar
(2009) 46.6%, and Levan (2008) 46.3% (Psota et al. 2009; 2010;
Psota and Svorad, 2008).

Relative extract at 45 °C gives activity of proteolytic enzymes and
B-amylase and to some extent correlates with the value of Kolbach
index. Activity of enzymes affecting the value of relative extract at
45°C increased gradually. The average year-on-year increase in the
relative extract values was 0.09 percentage point in the set under
study (Tables 2 and 3).
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Obr. 7 Kolbachovo ¢&islo (%) / Fig. 7 Kolbach index (%)
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Obr. 8 Friabilita / Fig. 8 Friability

Pri optimalnom obsahu dusikatych latok v zrne jacmena dosahuju
moderné odrody jarného jaémena vyslachtené v SladkoviCove vyssie
hodnoty Kolbachovho ¢&isla, ¢o je zrejmé z vysledkov registrané-
ho riadenia: Karmel (2010) 48,7 %, Donaris (2009) 44,8 %, Sladar
(2009) 46,6 % a Levan (2008) 46,3 % (Psota et al., 2009; 2010; Psota
a Svorad, 2008).

Relativny extrakt pri 45 °C vyjadruje aktivitu proteolytickych enzy-
mov a 3-amylazy a do urcitej miery koreluje s hodnotou Kolbachovho
Cisla. Aktivita enzymov ovplyvnujicich hodnotu relativneho extrak-
tu pri 45°C sa postupne zvySovala. Priemerny medziro¢ny vzostup
hodnét relativneho extraktu bol v sledovanom subore 0,09 percentu-
alneho bodu (tab. 2 a 3).

3.4 Cytolytické rozlustenie

Cytolytické rozlUStenie charakterizované friabilitou sladu a obsa-
hom B-glukanov v sladine sa stalo cielom systematického $lachtenia
az na pociatku 90. rokov 20. storo€ia, napriek tomu je mozné sle-
dovat postupné zvySovanie friability sprevadzané poklesom obsahu
B-glukanov v sladine. Prvou odrodou, ktora sa v ramci tohto sledo-
vania dostala pod 200 mg/l, bola odroda Jubilant (1991). Odroda
Kompakt (1995) dosiahla 200 mg/l. Tato odroda vSak bola v dobe
svojej registracie jednou z prvych odréd, ktora splnila poziadavky na
nizky obsah B-glukanov v sladine a stala sa na dlhu dobu Standard-
nou odrodou v registraénom riadeni. Priemerny obsah B-glukanov
bol pri tejto odrode v rokoch 2001-2004 101 mg/I (Psota a Kosar,
2005). V sledovanom subore bol medziro¢ny pokles obsahu 3-gluka-
nov v sladine 5,4 mg/l a vzostup hodnoty frability 0,3 percentualneho
bodu (tab. 2a 3, obr. 8a 9).

Obdobne mozno sledovat zlepSovanie aj pri dalSich znakoch
spojenych s Urovnou cytolytického rozlustenia, a to u percenta po-
losklovitych a sklovitych zfn, homogenity rozlustenia friabilimetrom
a viskozity sladiny (tab. 2 a 3).

Friabilita, vyskyt polosklovitych zfn a homogenita stanovena friabi-
limetrom boli Statisticky vysoko preukazne ovplyvnené rokom regist-
racie (r? = 70 %) (tab. 2 a 3).

3.5 Senzorické vlastnosti

V suUcCasnej dobe sa kladie déraz aj na vlastnosti, ktoré mézu
ovplyvnit senzorické vlastnosti finalneho produktu. K tymto znakom
patri farba a zakal sladiny.

Farba sladiny sa pri odrodach vyslachtenych do roku 1967 pohybo-
vala v rozpati 2,5-2,8 j. EBC. Dve tretiny odrod vySlachtenych v roku
1980 a neskoér vykazovali farbu sladiny vy$siu nez 3 j. EBC. Najvyssiu
priemernu hodnotu farby sladiny mala odroda Ludan (2002).

Farba sladiny po povareni, ktora koreSponduje s farbou finalne-
ho vyrobku, sa u odréd vyslachtenych do roku 1967 pohybovala
v rozpati 4,1-4,8 j. EBC. Polovica odrod vysfachtenych v roku 1980
a neskér vykazovala farbu sladiny po povareni vysSiu nez 5 j. EBC.
Najvy$Sie hodnoty dosiahla odroda Sladko (1992).

V sledovanom subore bol medziroény vzostup farby sladiny 0,008
percentualneho bodu a vzostup farby sladiny po povareni 0,014 j.
EBC (tab. 2a 3).

Pivovary vo svojich Specifikaciach pozaduju od sladovni slad po-
skytujuci ¢iru sladinu. Z tohto dévodu maju sladovne zaujem o odro-
dy sladovnickeho jaémenia, ktoré su schopné taku sladinu poskytnut.
Uroven &irosti je sledovana pomocou zakalomeru. Hodnoty name-
rané tymto pristrojom by nemali presiahnut 4 j. EBC. Na tento znak
jaémene neboli Slachtené, a tak sa v subore vyskytuje rada odrod
s vynikajucou urovnou tohto znaku a rada odroéd poskytujucich opa-
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Obr. 9 Obsah B-glukanov v sladine (mg/l) / Fig. 9 B-glucan content
in wort (mg/l)

3.4 Cytolytic modification

Cytolytic modification characterized by friability of malt and B
-glucan content in wort became a target of systematic breeding
only at the beginning of 1900s but still, a gradual increase in fri-
ability accompanied with the decline in B-glucan content in wort
can be observed. The first variety which within this monitoring got
below 200 mg/l was the variety Jubilant (1991). The variety Kom-
pakt (1995) achieved 200 mg/l. However, this variety was at the
time of its registration one of the first varieties which fulfilled the
requirements for the low 3-glucan content in wort and it became the
standard variety in the registration procedure for a long time. Aver-
age B-glucan content of 101 mg/I was recorded in this variety in the
period of 2001-2004 (Psota and Kosar, 2005). The annual decline
in B-glucans in wort (5.4 mg/l) and increase in the value of friability
0.3 percentage point were recorded in the studied set (Tables 2
and 3, Fig. 8and 9).

Similarly, it is possible to observe the improvement trend in oth-
er parameters connected with the level of cytolytic modification,
namely in the percentage of partly modified and modified grains,
homogeneity of modification by friabilimeter and wort viscosity (Ta-
bles 2 and 3).

Friability, the occurrence of partly modified grains and homogene-
ity given by friabilimeter were statistically highly significantly affected
by the year of registration (r> = 70%) (Tables 2 and 3).

3.5 Sensory properties

Currently, the traits are also emphasized that can affect the or-
ganoleptic characters of the final product. These parameters include
wort color and haze.

Wort color of the varieties bred to 1967 varied in the scope of 2.5—
2.8 EBC un. Two thirds of the varieties bred in 1980 and later exhib-
ited wort color higher than 3.0 EBC un. The highest average value of
wort color was found in the variety Ludan (2002).

Wort color after boiling which corresponds to the color of the final
product moved in the varieties bred to 1967 in the range of 4.1-4.8
EBC un. Half of the varieties bred in 1980 and later exhibited wort
color after boiling higher than 5.0 EBC un. The highest values were
achieved by the variety Sladko (1992).

In the studied set, the annual increase in the color of wort was
0.008 percentage point and increase in wort color after boiling was
0.014 EBC un. (Tables 2 and 3).

Breweries in their specifications require malt from malt houses
providing clear wort. For this reason, the malt houses are interested
in malting barley varieties which are able to provide this wort. The
level of clarity is followed by a turbidimeter. The values measured
by this instrument should not exceed 4.0 EBC un. Barley was not
bred for this trait, thus the set includes a number of varieties with
the excellent level of this character and a number of varieties giving
opalizing wort regardless when the relevant variety was bred.

4 CONCLUSIONS

The paper includes the results of study of malting and agronomical
characters of spring barley varieties bred in Sladkovi€ovo. The stud-
ied varieties reflect the breeding progress. Breeding led to reduction
of accumulation of nitrogenous substances, increase of extract con-
tent and improved amylolytic, proteolytic and cytolytic modification.
Breeding progress was reflected in the increased yield, improved
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lizujicu sladinu bez ohladu na to, kedy bola konkrétna odroda vy-
Slachtena.

4 ZAVER

Studia zahffia vysledky sledovania sladovnickych a agrono-
mickych vlastnosti odréd jaémena jarného vyslachteného v Slad-
koviCove. Na sledovanych odrodach je zachyteny Slachtitelsky
progres. Slachtenim bolo dosiahnuté znizenie akumuldcie du-
sikatych latok, zvySenie extraktivnosti a zlepSenie amylolytické-
ho, proteolytického a cytolytického rozlustenia. Slachtitelsky pro-
gres sa odrazil vo zvySeni urody, zlepSeni Urodotvornych znakov,
v odolnosti k muc¢natke travovej, ako aj v zlepSeni modifikacie Skrobu,
zvySeni aktivity amylolytickych a proteolytickych enzymov a v zlepse-
ni kvality sladiny.
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