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Benkova, M.: Porovnanie vybranych ukazovatelov technologickej kvality starSich a si¢asnych odrod sladovnickeho jaémena. Kvasny
Prum. 55, €. 9, 2009, s. 255-259.

Subor v minulosti pestovanych, ako aj neskér registrovanych genotypov sladovnickeho jaémena, bol podrobeny analyze z hladiska vybra-
nych ukazovatelov technologickej kvality. Hodnotila sa hmotnost 1000 zfn a obsah bielkovin a Skrobu po¢as vegetacnych obdobi v rokoch
2004 a 2005. Suchy roénik 2004 vplyval na znizenie HTZ pri vaésine novsSich ako aj starSich genotypov. Na obsah $krobu v sledovanom su-
bore nemal vplyv roénik, dokonca sa neprejavil ani vplyv genotypu. Vplyv roénika na obsah bielkovin bol v sledovanom subore Statisticky ne-
preukazny. Hmotnost 1000 zfn novSich genotypov sa v sledovanom subore zvySila v porovnani so star§imi o 1 % a obsah bielkovin v zrne
novsich genotypov bol v priemere niz$i o 1 %, v porovnani so star§imi genotypmi. Napriek tomu niektoré starSie genotypy dosahovali vy$Siu
HTZ v obidvoch roénikoch, v porovnani so su¢asnymi odrédami a analyza obsahu Skrobu ukazala, ze z hladiska obsahu Skrobu boli starSie
genotypy porovnatelné s nov§imi odrédami. Na zaklade sledovanych ukazovatelov technologickej kvality zrna dosahovala napr. odréda ,Slo-
vensky kvalitny“, registrovana v roku 1946, najlepsie vysledky.

Benkova, M.: Comparison of the selected parameters of technological quality of older and current malting barley varieties. Kvasny
Prum. 55, 2009, No. 9, p. 255-259.

The set of in the history grown and also later registered genotypes of malting barley was analyzed for the selected technological quality
parameters. Weight of 1000 grains and protein and starch contents were evaluated in the vegetation periods in 2004 and 2005. The drier
year 2004 influenced reduction in TGW in most new as well as older genotypes. Starch content in the followed set was not affected by the
year or genotype. The effect of the year on protein content in the studied set was not statistically. On the contrary, some older genotypes had
higher TGW in both years compared to the current varieties and the starch content analysis showed that the older genotypes had starch con-
tent comparable to the newer varieties. Based on the studied parameters of grain technological quality, for example the variety ,Slovensky
Kvalitny*, registered in 1946 achieved the best results.

Benkova, M.: Der Vergleich von ausgesuchten Parametern der technologischen Qualitét von &lteren und zeitgenossischen Brau-
gerstensorten. Kvasny Prum. 55, 2009, Nr. 9, S. 255-259.

Die Qualitat des Braugerstenkornes stellt eine komplexe Eigenschaft dar, die genetisch sehr kompliziert bedingt und durch die Agro- und
Umweltanbaubedingungen beeinflusst wird und ist von Genotypinteraktion und Milieu abhangig. Im Raum der damaligen Tschechoslowakei
wurde erstmal die Braugerste aus dem Anbaugebiet Hana (Hanna) in Morava (Méhren) kultiviert, diese Sorte schon damals eine hervorra-
gende Qualitat hatte. Als Eichmaf der Malzqualitét in der Zeitfolge wurden Malzsorten, stammenden aus 6rtlichen hannauen Anbaugebie-
ten. In den Jahren 2004 und 2005 wurde eine Qualitdtsanalyse einer Gruppe der 26 Genotyps von Braugerstensorten sog. ,historischen”
(Zeitraum 1919-1959) und ,neuen” (Zeitraum 1967-2002) durchgefuhrt, in dieser Analyse wurden ausgesuchte Parameter der technologis-
chen Qualitat verfolgt. Es wurde durch eine Analyse festgestellt, dass trotz einigen positiven Ergebnissen der neu entwickelten Brauger-
stensorten auch die in der Vergangenheit angebauten oder geziichteten Braugerstensorten nach 80 Jahren ihre hervorragende Qualitét be-

ibehalten hatten und auch noch jetzt als Spitzenqualitatssorten angesetzt werden kénnen.

Kluéové slova: sladovnicky jacmeri, hmotnost 1000 zrn, obsah
Skrobu, obsah bielkovin

1 UvOoD

Sladovnicky jaémeri na tzemi byvalého Ceskoslovenska sa vyvi-
jal spésobom zo$lachtovania hanackeho jaémenia, ktory patril k naj-
lepSim vébec. Ako Standardy sladovnickej kvality sluzili odrody, kto-
rych genealogickym predkom boli hanéacke krajové populacie. Boli to
najma Proskowetziv Hana pedigrée, Valticky, Slovensky kvalitny, Sla-
dar a Rubin. Podla LekeS$a [5] vplyvali na Slachtenie sladovnickeho
jacmena urcité obdobia s rozhodujucimi donormi, ako krajové ha-
nacke populécie a ,Proskowetzlv Hana pedigrée” (1919), ,Kneifliv
jaémen — Opavsky“ (1926), ,Valticky“ (1930-1939), ,Diamant“ (1965),
séria odrdd tzv. ,Diamantova rada“ (1972-1985) a kratkosteblové, vy-
soko produktivne odrody (od roku 1986). Obdobie ,vzniku Diamantu®
v roku 1965 zohralo vo vyvoji jaémena dblezitu ulohu a stalo sa pre-
lomovym obdobim, ktoré zasadne menilo odrody na zaklade morfo-
typu, aj na zaklade agronomickych znakov a vlastnosti. Kvalita zrna
sladovnickeho jaémena je komplexna vlastnost, zlozito geneticky
podmienena, zna¢ne ovplyvnena agroekologickymi podmienkami pe-
stovania a zavisi od interakcie genotypu a prostredia [3]. O kvalite
rozhoduju znaky ako tvar a velkost zrna, plevnatost zrna, jemnost
plevy, vyrovnanost zrna, jeho jednotnost, sklovitost zrna a jeho che-
mické zloZenie.Vybrané ukazovatele technologickej kvality, ako hmot-
nost 1000 zfn, obsah bielkovin a Skrobu v zrne, nam mézu poskyt-
nut prvotny obraz o kvalite sladovnickeho jaémena.

Key words: malting barley, weight of 1000 seeds, contenst of starch,,
contents of protein

1 INTRODUCTION

Current Czech and Slovak malting barley varieties were bred from
barley Hanna in the territory of former Czechoslovakia. The varieties
whose genealogical progenitors were Hanna landrace populations were
used as the standards of malting quality. These were first of all Prozko-
wetz Hanna Pedigree, Valticky, Slovensky Kvalitny, Sladar, and Rubin.
According to Leke$ [5], breeding of malting barley was affected by cer-
tain periods with decisive donors, such as regional Hanna populations
and “Proskowetz Hanna Pedigree” (1919), “Kneifl's barley — Opavsky”
(1926), “Valticky” (1930—1939), “Diamant” (1965), a series of varieties,
a so-called “Diamant line” (1972—1985) and short-stem, high-yielding va-
rieties (from 1986). The “origin of Diamant” in 1965 played an important
role in the barley development and it became a breaking period which
principally changed varieties on the basis of both a morphotype and ag-
ronomic parameters and properties. Quality of malting barley grain is
a complex character, which is subject to complex genetic conditions,
considerably affected by agro-ecological growing conditions and which
depends on the genotype-environment interaction [3]. Characters such
as a grain shape and size, percentage of hulls, husk fineness, grain uni-
formity, its homogeneity, glassiness of grain and its chemical composi-
tion decide on quality. The selected parameters of technological quality,
such as weight of thousand grains, protein and starch content in a grain,
can give us a primary picture about malting barley quality.
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2 MATERIAL A METODY

Subor 26 genotypov sladovnickeho jaémena (Tab.1) tzv. ,historic-
kého" (1919-1959) a novsieho (1967—2002) genofondu sladovnic-
keho jaCmena, rozdeleného medznikom (vznik Diamantu v roku
1965) bol podrobeny v ronikoch 2004 a 2005 analyze na zaklade
vybranych znakov technologickej kvality: hmotnost 1000 zfn v g
(HTZ), obsah bielkovin (v %) a obsah Skrobu (v %). Polné malopar-
celkové pokusy so zberovou plochou parcelky 2,5m2boli zalozené na
experimentalnej baze Borovce pri PieStanoch, v ro¢nikoch 2004
a 2005. Genotypy boli vysiate v troch opakovaniach a rozmiestnené
v zndhodnenych blokoch.

Obsah dusikatych latok sa stanovoval Dumasovou metédou na pri-
stroji CNS-2000 (LECO Corp. USA), naslednym prepocitanim koefi-
cientom 6,25. Obsah $krobu sa stanovoval polarimetricky podla
Ewersa (STN 461011-37), pricom sa prepocitala opticka aktivita na
koncetraciu Skrobu pomocou koeficienta pre jaémen 5,5096. Vysledky
boli zhodnotené zakladnymi Statistickymi analyzami, pomocou $ta-
tistickych balikov SPSS 8.1. pre Windows (1998).

2.1 Charakteristika p6dno-klimatickych podmienok pokusného
stanovista

Experimentalne polia sa nachadzali v kukuriénej vyrobnej oblasti,
subtyp kukuri¢no-pSeni¢ny. Nadmorska vyska je 172 m (lokalita Bo-
rovce), pdda je typu degradovana ¢ernozem, ktora je vytvorena na
hrubom sprasnom nanose. Druhovo ide o pédu hlinitu az ilovito hli-
nitu so strednym obsahom fyzikalneho ilu. Humusovy horizont je asi
40-50 cm hiboky. Pédna reakcia je vo vrchnych vrstvach neutralna
a smerom do hlbky sa meni na mierne zasaditu. DIhodoby zrazkovy
normal je 595 mm, priemerna ro¢na teplota 9,2 °C.

2.2 Priebeh vegetacie

V roku 2004 boli v ¢ase vzchadzania dostatocné zrazky, ktoré vy-
striedalo sucho (Tab. 2). Tento stav trval az do zaciatku klasenia, kedy
zrazky a teploty zodpovedali normalu. V obdobi mlie¢nej zrelosti na-
stalo opat velmi suché obdobie, ktoré zotrvalo az do dozretia zrna.
Pretrvavajuce sucho spésobilo znizenie HTZ hlavne pri starSich od-
rodach s dlhym steblom. V ro€niku 2005 boli teploty zodpovedajuce
dlhodobému priemeru. Vysoké zrazky v ¢ase vzchadzania zabezpe-
Cili rychly rast listovej hmoty. Suché a teplé obdobie v mesiaci maj
a jun sposobilo urychlenie klasenia, ¢oho nasledkom bolo skratenie
vegeta¢ného obdobia, avSak nasledné vysoké zrazky v ¢ase dozri-
evania sposobili poliehanie rastlin, hlavne starSich genotypov, a teda
znizenie celkovej Urody zrna. Intenzivne zrazky spdsobili zvy$eny ob-
sah bielkovin v zrne az pri 14 genotypoch.

3 VYSLEDKY A DISKUSIA
3.1 Hmotnost 1000 zfn

Hmotnost 1000 zrfn (g) ovplyviuje kvalitu sladovnickeho jaémena.
Je to znak staly, s vysokou dedivostou [4]. Tento znak je charakteri-

2 MATERIALS AND METHODS

A set of 26 genotypes of malting barley (Tab.7), so-called “histo-
ric” (1919-1959) and newer (1967-2002) malting barley genetic re-
sources split by a landmark (origin of Diamant in 1965) was analy-
zed in 2004 and 2005 based on the selected parameters of
technological quality: weight of 1000 grains (TGW) in (g), protein con-
tent (in %) and starch content (in %). Field small-plot trials with the
harvest area of 2.5m? were established on the experimental basis in
Borovce near PieStany in 2004 and 2005. A randomized block design
with three replications was used.

Nitrogen content was determined by the Dumas method on the
CNS-2000 equipment (LECO Corp. USA) and the coefficient 6.25
was applied for recalculation. Starch content was determined by the
Ewers polarimetric method (STN 461011-37) and optical activity was
recalculated to starch concentration by the coefficient for barley
5.5096. Results were evaluated with the basic statistical analyses
using the statistical packages SPSS 8.1. for Windows (1998).

2.1.Characteristics of soil and climatic conditions of a trial site

Experimental fields were situated in the maize production area,
a subtype maize-wheat. Altitude is 172 m (site Borovce), soil is de-
graded chernozem, formed on the coarse loess sediment. It is loamy
to clay loamy soil with a standard content of physical clay. The hu-
mus horizon is ca 40-50 cm deep. Soil reaction of top layers is neu-
tral and it becomes moderately alcaline in deeper layers. Long-term
normal precipitation is 595 mm, average annual temperature 9.2°C.

2.2 Course of vegetation

In 2004 during sprouting there was a sufficient amount of precipi-
tations, which were followed by a dry period (Tab. 2). This weather
lasted to the beginning of heading, when precipitations and tempe-
ratures corresponded to a normal state. A very dry weather which
started in the period of milk ripeness lasted to grain maturation. Per-
sisting drought resulted in lower TGW mainly in older varieties with
longer stalks. In 2005 temperatures were on the level of a long term
average. High precipitations at the time of sprouting ensured fast
growth of leaf mass. The dry and warm period during May and June
speeded up heading, shortening thus the vegetation period but fol-
lowing high precipitations at the time of maturation caused lodging of
plants, mainly of older genotypes, which resulted then in reduction of
the total grain harvest. Intensive precipitations caused increased pro-
tein content in grain even in 14 genotypes.

3 RESULTS AND DISCUSSION

3.1 Weight of 1000 grains

Weight of 1000 grains (g) affects quality of malting barley. It is
a stable parameter, with high heritability [4]. This parameter is cha-
racterized as the most stable yield-creating factor with the lowest va-
riability in dependence on the environmental effects [3], which is also

Tab. 1 Zoznam odréd jaémeria podla vzniku, resp. registracie / List of barley varieties according to their origin or registration

Nazov genotypu / Rok vzniku / Nazov genotypu / Rok vzniku /
Name of a genotype Year of origin Name of a genotype Year of origin
Hanacky Kargyn 1919 Branisovicky vynosny 1959
Proskowetziv Hana pedigrée 1919 Sladar 1967
Zborovicky Kargyn 1919 Denar 1969
Stupicky hanacky 1926 Diabas 1977
Pisarecky 1930 Karat 1981
Hanacky exportny 1935 Rubin 1982
Hanacky Moravan 1936 Jubilant 1991
Hanécky jubilejny 1938 Akcent 1992
Valticky 1938 Sladko 1992
Zidlochovicky 1940 Kompakt 1995
Nitriansky exportny 1946 Atribut 1996
Slovensky kvalitny 1946 Expres 1999
Pudmericky pivovar 1948 Nitran 2003
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Tab. 2 Prehlad priemernych mesacnych teplét a sumy zrazok / Survey of average month temperatures and precipitations

Mesiace / Priemerné teploty (°C) / Zrazky (mm) /
Months Average temperatures (°C) Precipitations (mm)

2004 2005 Normal / 2004 2005 Normal /
Normal Normal

1 —-3.06 —0.48 -1.8 50.6 39.9 32

2 1.28 —2.36 0.2 27.4 51.6 33

3 4.42 3.01 4.2 494 7.0 32

4 11.65 11.44 9.4 14.4 91.2 43

5 14.05 15.62 14.1 153 33.5 54

6 17.94 18.18 17.7 72.9 33.7 80

7 20.06 20.44 18.9 15.9 96.9 76

8 20.70 19.12 18.7 44.6 98.8 68

9 15.01 16.41 14.5 38.9 42.3 38

IS rok / year 10.04 9.70 9.2 470.8 622.6 595

% 113.04 105.43 100 79.13 104.6 100

IS IV.- IX. 16.57 16.90 15.5 202.2 396.4 359

% 114,9 112,7 100 66.3 102.2 100

zovany ako najstabilnej$i Urodotvorny prvok s najnizSou variabilitou
v zavislosti od vplyvu prostredia [3], ¢o potvrdzuje aj analyza rozptylu
(Tab. 2). Priemerna hmotnost 1000 zfn starSich odréd bola 38,51 g
a v novsich 39,59 g. V priemere za dva sledované ro¢niky sme za-
znamenali v ramci obdobi vzniku genotypov len mierny nerovnomerny
nérast (1,08 %) hmotnosti 1000 zfn. Podobne je tomu tak aj vo svete.
Vyssia uroda novsich genetickych zdrojov v Nemecku pocas 80 ro-
kov bola dosiahnuta vy$Sim poctom zfn na klas, ako aj vy§Sou hmot-
nostou 1000 zrn [7]. Condon [1] uvadza ro¢ny narast (0,07g) v hmot-
nosti 1000 zfn pri sladovnickych jaémenov vyvinutych po¢as 50 rokov
v USA. Z pohladu vyvoja sladovnickeho jatmerfia na uzemi byvalého
Ceskoslovenska je vyrovnanost genotypov v tomto znaku zazname-
nana hlavne za poslednych 30 rokov [6]. Napriek tomu, Ze tento znak
je najmenej ovplyviiovany prostredim, zaznamenali sme rbznu reak-
ciu genotypov skuSanych v dvoch rozdielnych ro€nikoch. Suchy ro¢-
nik 2004 vplyval na znizenie HTZ pri va¢Sine novsich ako aj starSich
genotypov. Vynimkou boli zo starsich genotypov Pudmericky pivovar
(1948) a BraniSovicky vynosny (1959) a z novsich Akcent (1992), At-
ribut (1996), Expres (1999) a Nitran (2003), ktoré mali vy§Siu HTZ
v porovnani s ro€nikom 2005 (Obr. 1). Hoci celkovy trend vyvoja hmot-
nosti 1000 zfn preukazuje mierny nerovnomerny narast (Obr. 4), ni-
ektoré starSie odrody, ako napr. odrody Pudmericky pivovar (1948)
a Branisovicky vynosny (1959), mali hmotnost 1000 zfn porovnate-
Ind so sucasnymi sladovnickymi jaémernmi a dokonca odroda Slo-
vensky kvalitny (1946) so svojou vysokou HTZ (44,9 g) prevysila
vSetky sledované odrody (Obr. ).

Medzi hmotnostou 1000 zfn a obsahom bielkovin sme korelac¢nou
analyzou zistili zdpornu strednu zavislost (r = —0,393*). S obsahom
Skrobu mal tento znak kladnu, avSak Statisticky nepreukaznu korela-
ciu (r = 0,358).

3.2 Obsah Skrobu
Obsah $krobu (%) je rozhodujuci pre tvorbu extraktu, a je preto vy-

confirmed by the analysis of variance (Tab. 2). Average weight of 1000
grains in the older and newer varieties was 38.51 g and 39.59 g res-
pectively. On average of the two followed years only a mild uneven
increase (1.08 %) in the weight of 1000 grains was recorded within
the period of the origin of the genotypes. A similar situation is world-
wide. Higher yield of newer genetic resources in Germany for the pe-
riod of 80 years was achieved by a higher number of grains per an
ear but also higher weight of 1000 grains [7]. Condon [1] reports an-
nual increase (0.07g) in weight of 1000 grains in malting barleys de-
veloped over 50 years in the USA. From the point of view of malting
barley development in the territory of former Czechoslovakia, unifor-
mity of the genotypes in this parameter was recorded mainly over the
last 30 years [6]. In spite of the fact that this parameter is the least
affected by the environment, we recorded different reaction of the ge-
notypes tested in two different years. A dry year of 2004 affected re-
duction in TGW in most older and newer genotypes, with the excep-
tion of the older genotypes Pudmericky Pivovar (1948)
and BraniSovicky Vynosny (1959), and the newer Akcent (1992), At-
ribut (1996), Expres (1999), and Nitran (2003), which had higher TGW
compared to 2005 (Fig.1). Although the overall development trend of
1000 grains weight shows mild uneven increase (Fig. 4), weight of
1000 grains in some older varieties, such as Pudmericky Pivovar
(1948) and Brani$ovicky Vynosny (1959), was comparable to the cur-
rent malting barleys and the variety Slovensky Kvalitny (1946) with
high TGW (44.9 g) even exceeded all the studied varieties (Fig. 7).

The correlation analysis determined negative medium dependence
between weight of 1000 grains and protein content (r = -0.393%). This
parameter was in positive but statistically non significant correlation
with starch content (r = 0.358).

3.2 Starch content
Starch content (%) is decisive for formation of extract and there-
fore it is a significant measure of barley quality. In malting barley,
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Obr. 1 HTZ (%) jednotlivych odrdéd v roénikoch 2004 a 2005 / Fig. 1
TGW (%) in the individual varieties in 2004 and 2005

Obr. 2 Obsah Skrobu (%) jednotlivych odréd v roénikoch 2004 a 2005
/ Fig. 2 Starch content (%) in the individual varieties in 2004 and 2005
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Obr. 3 Obsah bielkovin (%) jednotlivych odrdéd v roénikoch 2004
a 2005 / Fig. 3 Protein content (%) in the individual varieties in 2004
and 2005

znamnym meradlom akosti jaémena. V sladovnickom jaémeni sa ob-
sah Skrobu v susine zrna pohybuje okolo 63-65 % a nemal by byt
niz8i ako 60 % [7]. Vy$Si obsah Skrobu priamo ovplyviuje obsah ex-
traktu. Ak je nedostatok Skrobu v zrne, nemozno Ziadnou technolé-
giou percento extraktu zvysit [3]. Obsah Skrobu je zavisly nielen na
obsahu bielkovin, ale tiez na stave porastov a dizke slneéného svitu
v zavere¢nych fazach vegetacie [3]. Narast obsahu Skrobu v priebehu
vyvoja sladovnickeho jaémenia, potvrdzuju viaceri autori, napr. Con-
don [1], ktory odhaduje ro€ny narast az na 0,065 %. Na obsah Skrobu
v sledovanom subore nemal vplyv ro€nik, dokonca sa neprejavil ani
vplyv genotypu (Tab. 3).

Priemer obsahu Skrobu v starSich (61,37 %) a v novSich (61,10 %)
genotypov bol v sledovanom subore takmer identicky (Obr. 4), €o pou-
kazuje na vysoku kvalitu starSich sladovnickych odrod, napriek tomu,
ze Slachtitelské ciele za poslednych 10 rokov sa zamerali na zlep-
Senie sladovnickej kvality, teda aj na zvySovanie obsahu Skrobu.
Medzi starSie odrody s najvy$Sim obsahom Skrobu patrili Slovensky
kvalitny (1946) — 63,79 %, Hanacky jubilejny (1938) — 63,01%, Val-
ticky (1938) — 62,55% a BraniSovicky vynosny (1959) — 62,29 %
(Obr. 2).

3.3 Obsah bielkovin

Obsah bielkovin (%) je véeobecne uznavany ako najddlezitejSi uka-
zovatel spracovatelskej hodnoty sladovnickeho ja¢mena. M6ze koli-
sat vo velmi Sirokom rozpéti (7 az 18 % v susine). Kvalitné slado-
vnicke ja¢mene by mali mat obsah bielkovin 10,00-11,5 % [5]. Medzi
obsahom Skrobu a bielkovin v zrne je negativna korelacia, s nara-
stanim obsahu bielkovin klesaju aj hodnoty dalSich ukazovatelov kva-
lity jaémena, okrem stupna prekvasenia a diastatickej mohutnosti [7].
Pokial je v désledku roénikovych vplyvov obsah bielkovin vy$si, musi
sa dbat na vyber partii s vy$$im podielom predného zrna, vy$Sou
hmotnostou 1000 zfn a s vy$8im obsahom Skrobu [3]. V priemere za
sledované roky bol v naSom sledovanom subore obsah bielkovin v ne-
gativnom (Statisticky nepreukaznom) vztahu s obsahom Skrobu (r =
—0,305). Obsah bielkovin sa preukazne lisil (P<0,05) v jednotlivych
odrodach (Tab. 2). Vplyv ro€nika bol v sledovanom subore Statisticky
nepreukazny, aj ked obsah bielkovin v roéniku 2005 v porovnani s ro¢-
nikom 2004 bol pri va¢sine odrdd [14] vyssi a poznamenal dokonca
aj Spickové sladovnicke jaémene, napr. Denar, Diabas a Expres, v kto-
rych obsah bielkovin prevySoval pripustnd hodnotu (Obr. 3). Je
zname, zZe obsah bielkovin mal po¢as vyvoja sladovnickeho jaémena
klesajucu tendenciu [2]. Obsah bielkovin v zrne starSich genotypov
bol v priemere vy$si 0 1% (12,45 %) ako v novsich (11,48 %) geno-
typoch (Obr. 4). Aj na tomto znaku sa podpisal Slachtitelsky proces,

Obr. 4 Obsah bielkovin, Skrobu a HTZ v priemere za dva roky / Fig. 4
Contents of protein, starch and TGW on two-year average

starch content in dry matter moves around 63-65 % and it should
not be lower than 60 % [7]. Higher starch content affects extract con-
tent directly. When there is a lack of starch in grain, it is not possible
to increase the percentage of extract by any technology [3]. Starch
content depends not only on protein content but also on the state of
growths and sunshine period during the final phases of vegetation
[3]. Increase in starch content in the course of malting barley deve-
lopment is confirmed by many authors, e.g. Condon [1], who esti-
mates the annual increase even to 0.065 %. Starch content in the fol-
lowed set was not affected by the year not even by the genotype
(Tab. 3).

Average starch content in the older and newer genotypes (61.37 %
and 61.10 % respectively) in the studied set was nearly identical (Fig.
4). It confirms a high quality of the older malting varieties in spite of
the fact that the breeding aims in the last 10 years have focused on
improving malting quality and thus also increasing starch content.
Slovensky Kvalitny (1946) — 63.79 %, Hanacky Jubilejny (1938) —
63.01%, Valticky (1938) — 62.55%, and BraniSovicky Vynosny (1959)
—62.29 % belonged to the older varieties with the highest starch con-
tent (Fig. 2).

3.3 Protein content

Protein content (%) is generally considered the most important pa-
rameter of the processing value of malting barley. It can vary within
a very wide range (7 to 18 % in dry matter). Good quality malting bar-
leys should have protein content within 10.00-11.5 % [5]. There is
a negative correlation between content of starch and proteins in
a grain, with increasing protein content the values of other parame-
ters decline, with the exception of degree of attenuation and diasta-
tic power [7]. If protein content is higher as a result of effects of ye-
ars, lots with a higher portion of sieving fractions above 2.5 mm and
higher weight of 1000 grains and higher starch content should be se-
lected [3]. On average of the followed years in the set studied by us,
protein content was in negative (statistically non significant) correla-
tion with starch content (r = —0.305). Protein content differed signifi-
cantly (P<0.05) in the individual varieties ( Tab. 2). The effect of a year
in the studied set was not statistically significant although protein con-
tent was higher in 2005 compared to 2004 in most varieties [14] and
it affected even the best malting barleys, e.g. Denar, Diabas, and Ex-
pres where protein content exceeded a permissible value (Fig. 3).
Protein content is known to have a declining tendency during the mal-
ting barley development [2]. Protein content in grain in the older ge-
notypes was on average higher by 1% (12.45 %) than in the newer
ones (11.48 %) (Fig.4). This parameter was also influenced by the

Tab. 3 Analyza variancie sledovanych znakov / Analysis of variance of the studied parameters

Zdroj premenlivosti /| df@ HTZ / TGW Skrob / Starch Bielkoviny /
Source of variability Proteins

MS F MS F MS F
Genotyp / Genotype | 25 10.731 3.421** 6.057 1.935 3.298 2.035*
Rok / Year 1 11.421 3.644 0.642 0.205 2.369 1.462
Rezidual / Residual 25 3.133 3.130 1.621

e vyznamnost / significance P < 0.05, ** vyznamnost / significance P< 0.01
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ako vyznamny Cinitel genetického zlepSenia znakov, ktory spésobil
znizovanie obsahu bielkovin pri sladovnickych jaémenoch [2]. Zo star-
Sich odr6d mal vyhovujuci priemerny obsah bielkovin len genotyp Val-
ticky (1938) — 11,11 % a Slovensky kvalitny (1946) — 11,04 %.

4 ZAVER

Subor v minulosti pestovanych, ako aj neskér registrovanych ge-
notypov sladovnickeho ja¢mena bol podrobeny analyze z hladiska
vybranych ukazovatelov technologickej kvality. Hodnotila sa hmotnost
1000 zfn a obsah bielkovin a $krobu poc¢as vegeta¢nych obdobi v ro-
koch 2004 a 2005. Hoci je znak hmotnost 1000 zfn najmenej ov-
plyviiovany prostredim, zaznamenali sme réznu reakciu genotypov
skuSanych v dvoch rozdielnych ro€nikoch. Suchy ro¢nik 2004 vply-
val na zniZzenie HTZ pri va¢Sine novSich ako aj starSich genotypov.
Na obsah $krobu v sledovanom subore nemal vplyv roénik, dokonca
sa neprejavil ani vplyv genotypu. Vplyv ro¢nika na obsah bielkovin
bol v sledovanom subore Statisticky nepreukazny, aj ked obsah biel-
kovin v roéniku 2005 v porovnani s ro¢nikom 2004 bol pri va¢sine od-
rod vyssi a poznamenal dokonca aj Spi¢kové sladovnicke jaémene.
Preukazné rozdiely (P<0,05) v obsahu bielkovin sme zaznamenali
medzi jednotlivymi genotypmi.

Hodnotenim a porovnavanim skor vzniknutych, resp. vytvorenych
genotypov jaémena s novsimi v odliSnych dvoch ro¢nikoch sa potvr-
dzuje rozvoj a uspesné Slachtenie, ktoré produkovalo stéle urodnej-
Sie odrody s vylepsenou sladovnickou kvalitou zrna. Hmotnost 1000
zfn novsich genotypov sa v sledovanom subore zvySila v porovnani
so starSimi o 1 % a obsah bielkovin v zrne novsich genotypov bol
v priemere niz8i o 1 %, v porovnani so starSimi genotypmi. Napriek
tomu niektoré starie genotypy dosahovali vy$Siu HTZ v obidvoch
ro¢nikoch, v porovnani so su¢asnymi odrodami, a analyza obsahu
Skrobu ukazala, ze z hladiska obsahu skrobu boli starSie genotypy
porovnatelné s novsimi sladovnickymi odrodami. Na zaklade sledo-
vanych ukazovatelov technologickej kvality zrna dosahovala napr. od-
roda ,Slovensky kvalitny“, registrovana v roku 1946, najlepSie vy-
sledky. Zistili sme, Ze mnohé, v minulosti vytvorené resp. pestované
sladovnicke jatmene, aj po viac ako 80 rokoch nestratili svoju vyni-
kajucu sladovnicku kvalitu a mézu byt nadalej vzacnym zdrojom aj
v su¢asnom Slachtitel[skom procese.
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breeding process — an important factor of the genetic improvement
of parameters which caused the reduction in protein content in mal-
ting barleys [2]. Of the older varieties only the genotypes Valticky
(1938) and Slovensky Kvalitny (1946) had acceptable average con-
tent of proteins (11.11 % and 11.04 % respectively)

4 CONCLUSION

The set of in the history grown and also later registered genotypes
of malting barley was analyzed for the selected technological quality
parameters. Weight of 1000 grains and protein and starch contents
were evaluated in the vegetation periods in 2004 and 2005. Although
the parameter of 1000 grain weight is the least affected by the envi-
ronment, we recorded a different reaction of genotypes tested in two
different years. The drier year 2004 influenced reduction in TGW in
most new as well as older genotypes. Starch content in the followed
set was not affected by the year or genotype. The effect of the year
on protein content in the studied set was not statistically significant
although protein content in 2005 compared to 2004 was higher in
most varieties and affected even the best malting barleys. Significant
differences (P<0.05) in protein content among the individual genoty-
pes were recorded.

The evaluation and comparison of earlier originated or created
barley genotypes and the newer ones in two different years confirm
that the development and successful breeding produced increasingly
more fertile varieties with improved malting quality of grain. Compa-
red to the older genotypes, weight of 1000 grains of the newer ge-
notypes in the studied set was increased by 1 % and protein content
in grains of newer genotype was lower by 1% on average. On the
contrary, some older genotypes had higher TGW in both years com-
pared to the current varieties and the starch content analysis sho-
wed that the older genotypes had starch content comparable to the
newer malting varieties. Based on the studied parameters of grain
technological quality, for example the variety “Slovensky Kvalitny”, re-
gistered in 1946 achieved the best results. We found out that many
previously created or grown malting barley varieties even after more
than 80 years did not lose their excellent malting quality and can still
be used as a rare source in the current breeding process.
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