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Hartman, I., 2017: Kvalita zrna sladovnického jeémene v Ceské republice, sklizefi 2016. Kvasny Prum. 63, &. 2, s. 64—69

U 251 vzork( sladovnického jemene ze sklizng 2016 byly hodnoceny kvalitativni parametry podle normy CSN 46 1100-5. Primérny
obsah dusikatych latek byl 11,6 % a obsah skrobu 63,9 %. Pfepad zrna na sité 2,5 mm dosahl primérné hodnoty 92,0 %. V porovnani
se sklizni 2015 byl zjistén vySSi vyskyt fyziologicky, biologicky a tepelné poSkozenych zrn a zrn se zahnédlymi Spickami. Za nejvétsi
riziko sklizné roku 2016 je nutné povazovat vyskyt zjevné i skryté porostlosti a s tim spojenou ztratu kli¢ivosti zrna béhem skladovani.

Hartman, I., 2017: Malting barley grain quality in the Czech Republic, crop 2016. Kvasny Prum. 63, No. 2, pp. 64-69

Quality parameters were assessed in 251 samples of malting barley from crop 2016 according to the standard CSN 46 1100-5. Aver-
age contents of nitrogenous substances and starch were 11.6 % and 63.9 %, respectively. Sieving fractions above 2.5 mm achieved
the average value of 92.0 %. Compared to crop 2015, a higher occurrence of physiologically, biologically and thermally damaged grains
and grains with black tips was found. The occurrence of visible and hidden sprouting and with this defect associated loss of germinating
capacity of grain during storage represents the highest risk for crop 2016.

Hartman, l., 2017: Die Qualitét der Braugerste aus der Ernte 2016 in den Regionen der Tschechischen Republik. Kvasny Prum.
63, Nr. 2, S. 64-69

Laut CZ Standard CSN 46 1100-5 wurden bei den 251 Mustern der Braugerste aus der Ernte 2016 die qualitative Parameter ausgewertet.
Der durchschnittliche Gehalt an Stickstoffstoffe wurde 11,6% und an Stérke 63,9%. Der Siebdurchgang (Sieb 2,5 mm) des Korns hat den
durchschnittlichen Wert von 92,0% erreicht. Im Vergleich mit der Ernte 2015 wurde ein haufigeres Auftreten von physiologisch, biologisch
und durch Warme beschédigten Kérner und Korn mit braun Spitze festgestellt. Das gréBte Risiko der Ernte 2016 stellt jedoch die Haufigkeit

vom sichtbaren und unsichtbaren Auswuchs und den damit verbundenen Kernkeimungsverlust wahrend der Lagerung dar.
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1 UvOoD

Je€men jarni se péstuje ve v8ech vyrobnich oblastech, avSak vy-
soké sladovnické hodnoty dosahuje jen za urcitych padné klimatic-
kych podminek. Aktualni pribéh daného roéniku pak ovliviuje nejen
vynos, ale i kvalitu sklizeného jecmene (Zimolka et al., 2006). Uzemi
Ceské republiky je charakteristické rlznorodosti pfirodnich podmi-
nek. Nachazi se navic na rozhrani kontinentalniho a pfimofského
klimatu, v disledku ¢ehoz dochazi ke znaénym ro¢nikovym rozdilim
v pribéhu pocasi. Péstebni technologie zaloZzené na pauséalnich po-
stupech a standardnich davkach hnojiv i pesticid ¢asto vedou k nej-
lepS$im ekonomickym vysledkiim, ale zavéry a rozhodnuti provadéné
na zakladé prdméru mnoha let logicky nemusi odrazet aktualni stav
porostd a pldniho prostfedi (Klem et al., 2011). Jak ukazuje sle-
dovani kvality potravinarskych obilovin, mj. pravidelné zvefejhované
v Situacnich a vyhledovych zpravach Ministerstva zemédélstvi ,,Obi-
loviny*, variabilita dosazené kvality v riznych letech je v podminkéach
CR znacn4, coz ma pak pfimé dopady na dostatek kvalitni suroviny
pro potravinarskou produkci v CR, ale i na vykyvy cen téchto komo-
podminkami prostfedi, tedy lokalitou péstovani (Sachambula et al.,
2015; 2016). o

V Ceské republice byl podle odhadu CSU v roce 2016 jarni je€men
péstovan na plo$e 222 tis. ha pfi primérném vynosu 5,48 t.ha™' a ozi-
my jeémen na plo$e 104 tis. ha s prdmérnym vynosem 6,11 t.ha.
Oproti roku 2015 doslo ke snizeni péstitelské plochy jarniho jeémene
o0 39 tis. ha (CSU, 2016).

Cilem sledovani bylo vyhodnoceni kvality je€mene dle parametr(i
CN 461100-5 z vzork( ziskanych z provozni praxe.

2 MATERIAL A METODY

Monitoring kvality sladovnického je€mene byl provadén na za-
kladé vzork( zaslanych péstiteli. Byl pozadovan vzorek odebrany
bezprostfedné po sklizni a neupraveny. Pro zajisténi lepsi reprezen-
tativnosti bylo dodavatelim vzork(i doporu¢eno odebrat mensi diléi
vzorky z vice odbérovych mist, a nasledné je sloucit do cca 1kg

Keywords: malting barley, grain, quality, crop, 2016

1 INTRODUCTION

Although spring barley is grown in all production areas, high malt-
ing values are achieved only under certain soil and weather condi-
tions. An actual course of the weather then affects not only yield but
also the quality of harvested barley (Zimolka et al., 2006). Diversity
of natural conditions is a characteristic feature of the territory of the
Czech Republic. Further, it is situated at the boundary of the continen-
tal and maritime climate, thus considerable differences in the course
of weather in years occur. Growing technologies based on general
procedures and standard doses of fertilizers and pesticides often lead
to the best economic results but conclusions and decisions taken on
the basis of average of many years logically need not reflect the ac-
tual state of stands and soil environment (Klem et al., 2011). As sug-
gested by the monitoring of food cereal quality, published regularly in
the Situation and Prospective Reports of the Ministry of Agriculture —
“Cereals”, variability of the quality achieved in various years under the
conditions of the CR is considerable, this has a direct impact on the
sufficient a mant of good quality raw material for food production in the
CR and fluctuation of prices of these commaodities. Most of the qual-
ity indicators is therefore affected by the environmental conditions, it
means by the locality of growing (Sachambula et al., 2015; 2016).

Based on the estimations made by the CSO, in 2016, in the Czech
Republic, spring barley was grown on the area of 222 thousand ha
at the average vyield of 5.48 t.ha' and winter barley on the area of
104 thousand ha with the average yield of 6.11 t.ha'. Compared to
2015, the spring barley growing area was reduced by 39 thousand
ha (CSO, 2016).

The aim of the monitoring was to evaluate barley quality based on
the parameters of the Czech standard CN 461100-5 from samples
obtained from industrial practice.

2 MATERIAL AND METHODS

Monitoring of malting barley quality was performed in samples
sent by growers. The samples were collected just after harvest and
were not treated. Suppliers were recommended to collect minor
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vzorku. Vzorky zrna jeémene byly analyzovany podle CSN 46 1100-
5 (CSN 46 1100-5, 2006). V pfepadu zrma nad sitem 2,5 mm byl sta-
noven obsah vody, dusikatych latek a $krobu metodou NIRS (EBC
3.13). Kli¢ivost byla stanovena v roztoku peroxidu vodiku podle me-
tody EBC 3.5.2. Porostlost byla stanovena metodou Cisla poklesu
(CSN EN ISO 3093, 2009).

Charakteristika pribéhu pocasi a vegetace

Zima 2015/2016 byla dle udaji CHMU velmi tepld, hodnota pri-
meérné teploty vzduchu za zimni sezonu (prosinec az unor) byla
1,8 °C, coz je 0 3,6 °C vice, nez je dlouhodoby primér 1961-1990.
Byla tak druha nejteplejsi od roku 1961. Vysoka primérna teplota
zimy 2015/2016 byla zplisobena zejména teplym prosincem a uno-
rem. Srazkové bylo zimni obdobi normalni, primérny dhrn srazek
na Uzemi CR ¢&ini 121 mm, coz je 98% dlouhodobého priméru
1961-1990. RozlozZeni srazek bylo nerovnomérné, zatimco prosinec
byl srazkové podnormalni, leden byl srazkové normaini a unor nad-
normalni (Crhova, 2016a).

Bfezen 2016 byl na tzemi CR teplotné normalni, primérna mé-
si¢ni teplota 3,3 °C byla 0 0,8 °C vy$si nez normal 1961-1990. Tep-
leji bylo na Moravé nez v Cechéach, primérna mésiéni teplota vzdu-
chu na Gzemi Moravy a Slezska byla 3,7 °C, na tizemi Cech 3,2 °C.
Prdmérna denni teplota vzduchu na uzemi CR se v pribéhu vét-
Siny mésice pohybovala kolem hodnot normdlu, vyraznéji nad
hodnoty normalu stoupla az v poslednich dnech mésice. Nejtepleji
bylo v posledni bfeznovy den, kdy maximalni denni teplota v jiznich
Cechach, na Moravé a Slezsku ¢asto prfesahovala 20 °C (Crho-
va a Valerianova, 2016a). Seti jarniho je€émene bylo v nékterych
oblastech zahdjeno jiz na konci unora. Po pfechodném ochlazeni
a snéhovych srdzkach na pocatku bfezna se seti jarniho je€mene
naplno rozbéhlo od poloviny bfezna a bylo v hlavnich produkénich
oblastech ukon&eno na prelomu bfezna a dubna (Rostlinolékarsky
portal, 2016). .

Na uzemi CR byl duben podle udajid CHMU teplotné normaini
s odchylkou kolem 0,4 °C. Prvni teplou polovinu mésice (odchyl-
ka 2,6 °C) vystfidala chladnéjsi druha polovina (odchylka -1,6 °C).
| z hlediska Uhrnu srazek byl duben jako celek normalni. Srazek
spadlo v celostatnim priméru 40mm, coz je 85% normalu 1961—
1990 (Crhova a Valerianova, 2016b).

Zdravotni stav porostld obilnin byl hodnocen jako velmi dobry,
porosty ozimych obilnin byly vétSinou pfiméfené husté a vzristové
i vyvojové vyrovnané. Na rostlinach se vyskytovaly pouze slabé pfi-
znaky béznych houbovych chorob, Skodlivé vyskyty byly spise vyji-
mecné. Vzhledem k chladnému priibéhu pocasi na konci dubna se
celkové zpomalil vyvoj porostd, pfibrzdil se vyskyt a vyvoj $kadcu.
Lokalné doslo k poskozeni teplomilnych polnich plodin (brambory,
cukrovka, mak), ale predevsim révy vinné a kvetoucich ovocnych
stromU rannimi mrazy. Porosty ozimého jeCmene se na konci dub-
na nachazely ve fazi sloupkovani az ve fazi objeveni se posledniho
(praporcového) listu. Porosty jarniho je€mene byly ve fazi 3. listu az
odnozovani (Rostlinolékarsky portal, 2016).

Kvéten 2016 byl na uzemi CR teplotné normalni, pramérma mé-
si¢ni teplota 13,4 °C byla o 1,1 °C vy88i neZ normal 1961-1990.
Na uzemi Cech byla primérna mési¢ni teplota vzduchu 13,3 °C,
na uzemi Moravy a Slezska 13,7 °C.

Srazkové byl kvéten normalni, primérny srazkovy uhrn 58 mm
predstavuje 78 % normélu 1961-1990. PfestoZe primérny srazkovy
Uhrn na dzemi Cech (59 mm) a na uzemi Moravy a Slezska (55 mm)
jsou srovnatelné, ploSné rozlozeni srazek na uzemi CR bylo znaéné
nerovnomérné. Nejvyraznéjsi uhrny srazek za kvéten byly zazname-
nany v Jihoceském kraji, kde v priméru naprselo vice nez 90 mm.
Naopak v krajich Libereckém a Karlovarském to bylo méné nez
40mm (Crhova a Valerianova, 2016c).

V prabéhu mésice kvétna bylo provadéno v porostech obilnin
fungicidni oSetreni. Porosty ozimého jeCmene byly na konci mésice
kvétna podle oblasti ve fazi metani, kveteni az ve stfedni mlééné zra-
losti. Je€men jarni byl koncem kvétna podle oblasti ve fazi sloupko-
vani az kveteni. V mistech vyskytu intenzivnich srazek doslo k lokal-
nimu polehnuti porostl, pfipadné byly porosty poskozeny kroupami
(Rostlinolékarsky portal, 2016).

Cerven 2016 byl na tzemi CR teplotn& nadnormalni, primérna
meésicni teplota 17,2 °C byla o 1,7 °C vy$Si nez normal 1961-1990.
Byl to osmy nejteplejsi €erven od roku 1961. Vyrazné tepla byla po-
sledni ¢ervnova dekada. Srazkové byl ¢erven normaini, primémy
mésicni Uhrn srazek na uzemi CR 82mm predstavuje 98 % norma-
lu 1961-1990. Plosné rozlozeni srazek bylo znatné nerovnomér-
né, zatimco v Cechach v priméru napréelo 93mm (116 % norma-
lu), na Gzemi Moravy a Slezska byl primérny mésiéni uhrn srazek

partial samples from more sample sites and then to pool them in
one sample of ca 1 kg. The samples of barley grain were analyzed
pursuant to the standard CSN 46 1100-5 (CSN 46 1100-5, 2006).
Water content, content of nitrogenous substances and starch were
determined in the sieving fraction 2.5 mm by the NIRS method (EBC
3.13). Germination capacity was assessed in hydrogen peroxide so-
lution by the EBC 3.5.2 method. Sprouting damage was determined
using the Falling Number method (CSN EN ISO 3093, 2009).

Weather and vegetation characteristics

According to the data of the CHMI, winter 2015/2016 was very
warm, average air temperature for the winter season (December
to February) was 1.8 °C, which is 3.6 °C more than a long-term
average of 1961-1990. Thus this winter was the second warmest
from 1961. The high average temperature of this winter was mainly
caused by warm December and February. As for precipitations, the
winter period was standard; the average precipitation sum in the ter-
ritory of the CR is 121 mm, which is 98% of the long-term average of
1961-1990. Precipitations were not evenly distributed, while Decem-
ber was below average in precipitations, January was standard and
February above average (Crhova, 2016a).

March 2016 in the territory of the CR was thermally normal, the
average month temperature 3.3 °C was by 0.8 °C higher than the
normal of 1961-1990. It was warmer in Moravia than in Bohemia, the
average air temperature in the territory of Moravia and Silesia was
3.7 °C, in the territory of Bohemia it was 3.2 °C. The average day air
temperature in the CR territory varied around the normal values in
most months, it rose more pronouncedly above the normal values
only in the last days of the month. The warmest was the last day
of March when the maximal day temperature in South Bohemia, in
Moravia and Silesia often exceeded 20 °C (Crhova and Valerianova,
2016a). Sowing of spring barley began in some regions as early as
at the end of February. After temporary cooling and snowfalls at the
beginning of March, spring barley sowing fully started from the half of
March and it was finalized in the main production areas at the end of
March/beginning of April (Rostlinolékarsky portal, 2016).

According to the CHMI, April in the territory of the CR was thermally
normal with the deviation of about 0.4 °C. The first warm half of the
month (deviation of 2.6 °C) was replaced by a colder second half (de-
viation of -1.6 °C). In terms of the sum of precipitation, April as a total
was normal. All-state precipitation average was 40 mm, which is 85 %
of the normal of 1961-1990 (Crhovéa and Valeridnova, 2016b).

Health state of the cereal stands was assessed as very good,
stands of winter cereals were usually adequately thick and even in
growth and development. Only light symptoms of common fungal
diseases occurred in plants, harmful occurrences were rather excep-
tional. The stand development slowed down due to a colder course
of weather at the end of April, similarly the occurrence and develo-
pment of pests dedinec. Locally, thermopile field crops (potatoes,
sugar-beet, poppy seed) but primarily vines and flowering fruit trees
were damaged by morning frosts. At the end of April winter barley
growths were in the stage of stem elongation to the emergence of
the last (of the flag) leaf. The growths of spring barley were at the
stage of the third leaf to tillering (Rostlinolékafsky portal, 2016).

May 2016 in the territory of the CR was thermally normal, the av-
erage month temperature 13.4 °C was by 1.1 °C higher than the
normal of 1961-1990. The average air temperature in the territory
of the Czech Republic was 13.3 °C, in the territory of Moravia and
Silesia it was 13.7 °C.

In terms of precipitations, May was normal, the average precipita-
tion sum 58 mm represents 78% of the 1961-1990 normal. Although
the precipitation sums in the territory of Bohemia (59 mm) and Mora-
via and Silesia (55 mm) are comparable, distribution of precipitation
in the Czech Republic was considerably uneven. The highest pre-
cipitation sums for May were recorded in the South Bohemia Region
where the average precipitation was more than 90 mm. Conversely,
in the Liberec and Karlovy Vary Regions it was less than 40 mm
(Crhova and Valerianova, 2016c).

During May fungicidal treatment of the cereal stands was carried
out. At the end of May, winter barley stands were, according to a lo-
cality, in the phase of heading, flowering to middle milk ripeness.
Spring barley at the end of May was, according to a locality, in the
stage of stem elongation to flowering. Stands in the places of the
occurrence of intense rainfalls were flattened and damaged by hails
(Rostlinolékarsky portal, 2016).

June in the territory of the Czech Republic was thermally above av-
erage, the average month temperature 17.2 °C was by 1.7 °C higher
than the normal of 1961-1990. It was the eighth warmest June from
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58mm (65% normalu). Nejvyssi uhrny srdzek za Cerven byly za-
znamenany na zapadé republiky, kde naprSelo vice nez 100mm.
Naopak nejméné za ¢erven naprselo v kraji Zlinském, a to méné nez
50mm (Crhova a Valeridnova, 2016d).

Cervenec byl teplotné silné nadnormalni, prdimérna mésiéni teplo-
ta 18,6 °C byla 0 1,7 °C vyS$S§i nez normal 1961-1990. Srazkoveé byl
¢ervenec nadnormalni, primérny mésiéni Uhrn sraZek 115 mm pfed-
stavuje 146 % normalu 1961-1990. V Cechach v priméru naprselo
138% normalu, na Uzemi Moravy a Slezska byl primérny mésiéni
uhrn srazek 160 % normalu. NejvySSi uhrny srazek za ¢ervenec byly
zaznamenany na vychodé republiky, v Moravskoslezském a Zlin-
ském kraji, kde naprSelo vice nez 150mm. Srazky se vyskytova-
ly pfedevSim v druhé a tfeti dekadé mésice, v tfeti dekadé mésice
byly spojené s Cetnymi pfeharikami a lokalnimi boufkami (Crhova,
2016b).

Srpen 2016 byl na tizemi CR teplotné normalni, pramérna mésiéni
teplota 17,0 °C byla 0 0,6 °C vy$Si nez normal 1961-1990. Srazkové
byl srpen podnormalni, primérny mésiéni thrn srazek na tizemi CR
41 mm predstavuje 53 % normalu 1961-1990. V Cechéch v priméru
naprselo 37 mm, na Uzemi Moravy a Slezska byl primérny mésiéni
Uhrn srazek 49 mm. Nejvyssi uhrny srazek za srpen byly zazname-
nany na vychodé republiky, v Moravskoslezském a Zlinském kraji
naprselo vice nez 60mm. Nejméneé srazek pak bylo zaznamenano
v Kraji Vysoc€ina, a to méné nez 30 mm (Crhova, 2016c).

Sklizen jarniho jeémene byla zahajena druhy ¢ervencovy tyden,
ale z dlivodu nepfiznivého vyvoje pocasi byly vétsi plochy sklize-
ny az koncem Cervence, a pfedevsim v srpnu. Kazdodenni destove
pfeharky a bourky na celém uUzemi CR koncem &ervence vyrazné
zpomalily prlibéh Znovych praci, a Zné mély v porovnani s predcho-
zimi roky vyrazné zpozdéni. Sklizen byla ukonéena az koncem srpna
(EAGRI, 2016).

3 VYSLEDKY

V roce 2016 bylo celkem hodnoceno 251 vzorkl (ozimy jeémen
5 vzork(, jarni je€men 246 vzork(). Nejvice byly zastoupeny vzorky
z kraje Olomouckého (25,5 %), Vysocina (14,5 %), Jihomoravského
(14,5 %) a Stfedoceského (11,0 %). Analyzované vzorky ozimého
je€mene byly sklizeny v obdobi od 8. 7. do 16. 7. 2016 a vzorky jar-
niho je€mene byly sklizeny od 11. 7. do 25. 8. 2016.

Soubor vzorkl obsahoval 18 odrid. Nejvice zastoupeny byly od-
riidy Bojos (28 %), Laudis 550 (18 %), Malz (16 %), KWS Irina (9 %),
Xanadu (6 %), Sunshine (5 %), Francin (4 %), Kangoo (4 %) a Se-
bastian (3 %). Z ozimych odrlid byly zastoupeny odridy KWS Ariane
(1 %) a SY Tepee (1 %).

Primérné hodnoty, median, minimalni a maximalni hodnoty sle-
dovanych parametr(i jsou uvedeny v tab. 1. Primérné hodnoty kvali-
tativnich parametrd je€émene v CR v obdobi 2010 az 2016 jsou uve-
deny v tab. 2 a procenticky podil vzorkll jeémene neodpovidajicich
hodnotami svych parametr(i pozadavkim normy pro sladovnicky
je€men v tab. 3.

Sklizef probihala za nepfiznivych podminek. Primérna vihkost
zrna je€mene byla 12,8 %. Pozadavku normy na vlhkost nevyhovélo
4.5 % vzorkd.

Primérna hodnota pfepadu na sité 2,5 mm byla 92,01 %. Po-
zadavkim na hodnoty pfepadu (min. 85 %) nevyhovélo 12,0 %
vzork(. Nejvy§si primérna hodnota pfepadu byla zjisténa u vzorku
je€mene pochézejicich z Pardubického, Moravskoslezského kra-
a StfedocCeského.

Zrnové pfimési sladafsky nevyuzitelné (ZPSN) zahrnuji zrna je¢-
mene, ktera jsou z hlediska sladafského znehodnocena, kterd s vel-
kou pravdépodobnosti nevykli¢i. U analyzovanych vzorku byl zjistén
pramérmy obsah ZPSN 1,4 % a pozadavku normy (max. 3 %) ne-
vyhovélo 3,0 % vzorkl. V porovnani s rokem 2015 byl v roce 2016
zjistén Castéjsi vyskyt biologicky, fyziologicky a tepelné poSkozenych
zrn. Méné se vyskytovala zelend zrna a zlomky zrn. Biologicky po-
8kozend zrna byla zjisténa u 13,5 % vzorku a zrna tepelné poskoze-
na u 65 % vzorkl. Do kategorie tepelné poskozenych zrn patfi zrna
se zménou barvy (vyskyt u 64,5 % vzorkd) a zrna su$enim vyduta
(zjisténa u 3 % vzorku).

Do kategorie zrnové pfimési castec¢né sladafsky vyuzitelné
(ZPCSV) patfi vady a poskozeni, které zrno je€mene nezbavuji
schopnosti kli¢it, ale mohou zpusobovat problémy pfi sladovani.
U analyzovanych vzorku byl zjistén primérny obsah ZPCSV 5,2 %
a pozadavkim normy (max. 6 %) nevyhovélo 36,0 % vzork(. V po-
rovnani s rokem 2015 (Hartman a Helanova, 2016) se v roce 2016

1961. The last June decade was markedly warm. In terms of precipita-
tions, June was normal; the average month sum of precipitations on the
territory of the CR, 82 mm, represents 98% of the 1961-1990 normal.
The distribution of precipitations was considerably uneven, while the av-
erage rainfall in Bohemia was 93 mm (116% of normal), the average
month sum of precipitations in the territory of Moravia and Silesia was
58 mm (65% of the normal). The highest precipitation sums for June
were recorded in the West of the Republic, where the rainfall exceeded
100 mm. On the contrary, the lowest rainfall for June was recorded in the
Zlin Region, it was less than 50 mm. (Crhova and Valerianova, 2016d).

In terms of temperatures, July was strongly above average, av-
erage month temperature 18.6 °C was by 1.7 °C higher than the
normal of 1961-1990. Precipitations in July were above average,
the average month sum of precipitations, 115 mm, represents 146%
of the 1961-1990 normal. Rainfalls in Bohemia represented 138% of
the normal, the average month sum of precipitations in the territory
of Moravia and Silesia was 160% of the normal. The highest sums
of precipitations for July were recorded in the east of the Republic, in
the Moravian-Silesian and Zlin Regions where more than 150 mm of
rainfall were recorded. Precipitations occurred mainly in the second
and third month’s decades, in the third decade they were connected
with frequent showers and local storms (Crhova, 2016b).

August 2016 in the CR territory was thermally normal, the average
month temperature, 17.0 °C, was by 0.6 °C higher than the normal
of 1961-1990. In terms of precipitations, August was below average,
the average month sum of precipitations in the CR territory, 41 mm,
represents 53% of the 1961-1990 normal. Average rainfall in Bohe-
mia was 37 mm, in the territory of Moravia and Silesia, the average
sum of precipitations was 49 mm. The highest precipitation sums for
August were recorded in the East of the Republic, in the Moravian
and Silesian Regions and in the Zlin Region more than 60 mm were
recorded. The least precipitation was recorded in the Vysocina Re-
gion, it was less than 30 mm (Crhova, 2016c).

Spring barley harvest began in the second July’s week but due to
unfavorable course of weather, bigger areas were harvested only at
the end of July and mainly in August. Everyday showers and storms
in the whole territory of the CR at the end of July markedly slowed
down the course of harvest works and compared to previous years,
harvest was pronouncedly delayed. Harvest was completed only at
the end of August. (EAGRI, 2016).

3 RESULTS

In 2016, totally 251 samples (winter barley 5 samples, spring barley
246 samples) were assessed. Most represented samples were from
Olomouc (25.5%), Vyso€ina (14.5%), South Moravian (14.5%) and
Central Bohemian (11.0%) regions. Analyzed samples of winter barley
were harvested in the period from July 8 to July 16, 2016 and spring
barley samples were harvested from July 11 to August 25, 2016.

The sample set contained 18 varieties. The most represented va-
rieties were: Bojos (28%), Laudis 550 (18%), Malz (16%), KWS Irina
(9%), Xanadu (6%), Sunshine (5%), Francin (4%), Kangoo (4%), and
Sebastian (3%). Of winter varieties, most represented varieties were
KWS Ariane (1%) and SY Tepee (1%).

The average values, median, minimal and maximal values of the
studied parameters are given in Table 1. The average values of bar-
ley quality parameters in the CR in the period of 2010 to 2016 are
given in Table 2 and per cent portion of barley samples not corre-
sponding by the values of their parameters to the requirements of the
standard for malting barley are given in Table 3.

Harvest was conducted under unfavorable conditions. Average
barley grain moisture was 12.8%. 4.5% of samples did not meet the
requirements of the standard for moisture.

The average value of sieving fractions of 2.5 mm was 92.01%.
12.0% of samples did not meet the requirements for the values of siev-
ing fractions (min. 85%).The highest average value of the sieving frac-
tions was found in the barley samples from the Pardubice, Moravian
and Silesian Regions and the Vysocina Region, the lowest then in the
samples from the South Bohemian and Central Bohemian Regions.

Grain admixtures unusable for malting (GAUM) include barley
grains devaluated from the malting point of view which mostly proba-
bly are not going to germinate. In the analyzed samples, the average
GAUM content of 1.4% was found and the requirement of the stand-
ard (max. 3%) was not met by 3.0% samples. Compared to 2015,
in 2016 a more frequent occurrence of biologically, physiologically
and thermally damaged grains was detected. There was a lower oc-
currence of green grain fractions. Biologically damaged grains were
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Tab. 1 Kvalita zrna sladovnického jemene, sklizert 2016 / Table 1 Quality of malting barley grain, crop 2016

Parametr / Parameter Primér / Average | Median / Median Min / Min Max / Max
3.1 Pfepad zrna nad sitem 2,5 mm /
3.1 Sieving fractions above 2.5 mm 92.01 94.05 4530 100.00
3.2 Pfimési / 3.2 Admixtures 6.59 5.25 0.90 28.90
3.3 Zrnové pfimési sladarsky nevyuzitelné /
3.3 Grain admixtures unusable for malting 1.38 1.30 0.00 530
3.4 Zrna mechanicky poskozena /
3.4 Mechanically damaged grains 0.14 0.10 0.00 1.10
3.5 Zrna fyziologicky poSkozena /
3.5 Physiologically damaged grains 0.06 0.00 0.00 1.70
3.6 Zrna tepelné poskozena /
3.6 Thermally damaged grains 020 0.10 0.00 1.40
3.7 Zrna biologicky poskozena /
3.7 Biologically damaged grains 0.02 0.00 0.00 0.30
3.8 Zlomky zrn / 3.8 Grain fractions 0.87 0.80 0.00 3.90
3.9 Zrna zelena / 3.9 Green grains 0.09 0.00 0.00 1.00
3.10 Zrnové pfimési ¢astecné sladarsky
vyuzitelné / 5.21 3.65 0.60 27.20
3.10 Grain admixtures partly usable for malting
3.11 Zrna bez pluch (nahd) /
3.11 Grains without hulls (naked) 0.98 0.60 0.00 7.00
3.12 Zrna se zahnédlymi Spi¢kami /
3.12 Grains with black tips 278 1.50 010 23.30
3.13 Zrna s osinou / 3.13 Grains with the awn 1.45 0.60 0.00 13.60
3.14 Necdistoty / 3.14 Impurities 0.15 0.00 0.00 12.90
3.15 Cizi semena / 3.15 Foreign seeds 0.10 0.00 0.00 12.20
3.15a Skodlivé negistoty /
3.15a Harmful impurities 0.00 0.00 0.00 0.00
3.15b Ostatni semena / 3.15b Other seeds 0.00 0.00 0.00 0.10
3.15c Neodstranitelné pfimési/
3.15¢ Non-removable impurities 010 0.00 0.00 12.20
3.16 Cizi latky / 3.16 Foreign substances 0.06 0.00 0.00 1.00
3.16a Organické nedistoty /
3.16a Organic impurities 0.03 0.00 0.00 1.00
3.16b Anorganické necistoty /
3.16b Inorganic impurities 0.03 0.00 0.00 070
Vihkost (%) / Moisture content (%) 12.78 12.50 10.40 17.00
Kli¢ivost (%) / Germination capacity (%) 98.35 99.00 91.00 100.00
Obsah dusikatych latek v susiné (%) /
Nitrogenous substances content dry matter (%) 11.63 11.60 9.50 14.80
Obsah skrobu (%) / Starch content (%) 63.85 64.00 60.30 67.50
Padové ¢islo (s) / Falling Number (s) 318.0 348.0 62.0 478.0
Tab. 2 Primérné hodnoty kvality jeémene v CR v obdobi 20102016 / Table 2 The average values of barley quality in the CR in 2010-2016
PR Zrnové primeési .
Zrnové primeési > S ia= X N-latky =
Vihkost (%) / = ~ o = sladarsky ¢aste¢né = Kli¢ivost (%)
Rok / Year | Moisture content Ige%a'd (o/f,}l sl/ad/arasky net\;yu'z;telne vyuzitelné (%) / Grain N. v iust (%) / .| / Germination
(%) ) ) blr a;n a m;;{ ure; admixtures partly c-,su S 7{1ce§/m capacity (%)
unusable for malting (%) usable for malting (%) ry matter (%)
2010 13.3 87.9 1.3 4.2 11.0 98.0
2011 13.4 95.2 1.7 5.0 10.9 97.8
2012 12.1 89.4 1.4 4.1 12.1 98.1
2013 12.3 90.1 2.2 3.7 11.2 97.8
2014 13.2 91.4 1.8 4.5 10.9 98.5
2015 11.8 93.1 1.8 5.4 11.8 98.8
2016 12.8 92.0 1.4 5.2 11.6 98.4

vyskytovala vice zrna se zahnédlou Spi¢kou. Naopak byl zjistén
nizsi vyskyt zrn s osinou. Zrna se zahnédlou Spic¢kou byla zjisténa
ve v8ech vzorcich, vice jak 1 % bylo zjisténo u 62,5 % vzorkd, vice
jak 3 % bylo zjisténo u 30 % vzorkl. U 10% vzorkd byl obsah zrn
se zahnédlou Spi¢kou vysSi jak 6 %. V kategorii neodstranitelna
pfimés nevyhovély pozadavku normy (maximaini obsah 1 %) 2 %
vzorkd.

Primérna klicivost zrna je¢mene dosahla hodnoty 98,4 %. Poza-
davkim na minimalni kli¢ivost (min. 96 %) nevyhovélo 3,5 % vzorku.
| pfes pfiznivé hodnoty kliCivosti je nutné upozornit na riziko ztraty
klicivosti jeémene v prubéhu skladovani, z divodu jeho porostlosti.

found in 13.5% of samples and thermally damaged in 65 % of sam-
ples. The category of thermally damaged grains includes the grains
with changed color (the occurrence in 64.5% of samples) and grains
concaved by drying (found in 3% of samples).

The category of grain admixtures partly usable for malting (GAPUM)
includes damages and defects which do not deprive the barley grain
of the capacity to germinate but may cause problems during malting.
The average content of GAPUM of 5.2 % was detected in the analyzed
samples and standard requirements (max. 6%) were not met by 36.0%
of samples. Compared to 2015 (Hartman and Helanova, 2016), in 2016,
a higher occurrence of grains with black tip was recorded. On the con-
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Tab. 3 Podil vzork(i neodpovidajicich hodnotami svych parametr(i pozadavkim normy pro sladovnicky je€émen / Table 3 Portion of barley
samples not corresponding by the values of their parameters to the requirements of the standard for malting barley

Rok / Year 2010 2011 2012 2013 2014 2015 2016
Vihkost vy3Si jak 15 % / Moisture higher than 15 % 6.6 6.7 3.9 0.9 5.3 0.8 4.5

Pfepad nizsi nez 85 % / Grading lower than 85 % 25.5 2.4 19.5 17.0 14.8 7.1 12.0
Zrové pFimési sladarfsky nevyuzitelné nad 3 % /

Grain admixtures unusable for malting above 3 % 9.9 9.8 7.4 22.0 144 8.7 3.0

Zmové pfimési sladarsky ¢aste¢né vyuzitelné nad 6 % /

Grain admixtures partly usable for malting above 6 % 16.7 146 17.0 157 236 36.2 36.0
N-latky nizsi jak 10 % nebo vyssi jak 12 % /

N-substances lower than 10 % or higher than 12 % 33.0 81.7 535 39.9 35.4 46.9 36.0
Kli¢ivost nizsi jak 96 % /

Germination capacity lower than 96 % 6.7 7.3 3.9 7.8 3.0 0.8 3.5

Pramérny obsah dusikatych latek dosahl hodnoty 11,6 %. Poza-
dovanému rozsahu 10-12 % obsahu dusikatych latek nevyhovélo
36 % vzorku, pficemz v nevyhovujicich vzorcich pfevazovaly vzor-
ky (86 %) s obsahem dusikatych latek vy$Sim jak 12 %. Nejvyssi
pramérny obsah dusikatych latek byl zjistén u vzork(i pochazejicich
z Moravskoslezského, Zlinského a Plzenského kraje. Obsah Skrobu
dosahl primérné hodnoty 63,9 % a nejvys$si obsah skrobu byl zjistén
u vzorkld v Olomouckém, Kralovéhradeckém a Pardubickém kraji.
V Némecku byl zjistén primérny obsah dusikatych latek v zrnu jeé-
mene 10,6 % a prepad 88,5 % (Proplanta, 2016).

Vzhledem k nepfiznivym podminkam v dobé sklizné bylo provede-
no hodnoceni porostlosti zrna je€mene Cislem poklesu (padové ¢is-
denmalm, 2004). Primérna hodnota ¢isla poklesu byla 318 s a 16 %
vzorkl jeémene bylo porostlych (s ¢islem poklesu pod 220 s). Nej-
vice porostlych vzorkd bylo zjisténo u odrddy Sunshine (100 %),
Kangoo (50 %), KWS lIrina (27,7 %), Bojos (10,7 %), Malz (9,4 %),
Xanadu (8 %) a Laudis 550 (5,7 %). Podle pGvodu vzork( byl nej-
vétsi podil porostlych vzorka zjistén v kraji Zlinském (44,4 %), Ji-
homoravském (41,4 %), Olomouckém (21,6 %), Moravskoslezském
(14,3 %), Plzeniském (8,3 %) a Kraji Vysocina (3,4 %). Nejvyssi podil
porostlych vzork( v Jihomoravském, Zlinském a Olomouckém kra-
ji 1ze pravdépodobné vysvétlit tim, Ze v téchto oblastech dozravaly
porosty nejdfive, a proto byly ¢astymi srazkami ve druhé poloviné
Cervence a na pocatku srpna nejvice poskozeny. Ve vychodni ¢asti
Ceské republiky byly v tomto obdobi zaznamenany nejvy3si Ghrny
srazek (Crhova, 2016b; Crhova, 2016c).

4 ZAVER

Sklizert probihala za nepfiznivych povétrnostnich podminek
(Casté prehanky a bourky) a tomu odpovida i zvySena vihkost zrna
v porovnani s pfedchozimi roky. Zrno jeémene ma zvySeny obsah
dusikatych latek a pfiznivé hodnoty pfepadu. V porovnani s minu-
lou sklizni byl zjistén vySSi vyskyt fyziologicky, biologicky a tepelné
poskozenych zrn (zména barvy) a zrn se zahnédlymi Spickami.

Za nejvetsi riziko sklizné 2016 je nutné povazovat vyskyt zjev-
né i skryté porostlosti a s tim spojenou ztratu klicivosti zrna béhem
skladovani. Je nutna kontrola padového ¢isla pfi nakupu jeémene
a u porostlého zrna pravidelna kontrola kliCivosti.
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trary, a lower occurrence of grains with the awns was detected. Grains
with black tips were found in all samples, more than 1% was detected
in 62.5% samples, and more than 3% were detected in 30% samples.
Content of grains with black tips higher than 6% was found in 10% of
samples. 2% of samples did not meet the requirement of the standard
(maximal content 1%) in the category of non-removable admixtures.
The average germination capacity of barley grain achieved the value
of 98.4%. The requirements for the minimal germination capacity (min.
96%) were not met by 3.5% of the samples. Despite the favorable val-
ues of germination capacity, attention must be paid to risk of loss of
barley germination capacity during storage due to sprouting damage.

Average content of nitrogenous substances achieved the value of
11.6%. The required range 10-12% of nitrogenous substances was
not met by 36% of samples, samples (86%) with content of nitrog-
enous substances higher than 12% prevailed in the unsuitable sam-
ples. The highest average content of nitrogenous substances was
found in the samples from the Moravian-Silesian, Zlin, and Pilsen
Regions. Starch content achieved the average value of 63.9% and
the highest starch content was found in the samples from Olomouc,
Kralovy Hradec and Pardubice Regions. In Germany, the average
content of nitrogenous substances found in barley grain was 10.6%
and grading 88.5% (Proplanta, 2016).

Considering the unfavorable conditions during harvest, sprouting
damage was assessed using the falling number. Samples with the
values lower than 220 s are considered indicative of pre- harvest
sprouting (Tordenmalm, 2004). The average value of the falling num-
ber was 318 s and 16% of barley samples were sprouted (with the
falling number below 220 s). The most sprouted samples were de-
tected in the varieties Sunshine (100%), Kangoo (50%), KWS Irina
(27.7%), Bojos (10.7%), Malz (9.4%), Xanadu (8%), and Laudis 550
(5.7%). According to the country of origin, the highest portion of the
sprouted samples was found in the regions of Zlin (44.4%), South
Moravia (41.4%), Olomouc (21.6%), Moravian-Silesian (14.3%),
Pilsen (8.3%), and Vysocina (3.4%). The highest portion of the
sprouted samples in the south Moravian, Zlin, and Olomouc Regions
may be probably explained by the fact that the stands ripened as the
first in these regions, thus being most heavily damaged by frequent
precipitations in the second half of July and at the beginning of Au-
gust. The highest precipitation sums were recorded in the eastern
part of the Czech Repubilic in this period (Crhové, 2016b; 2016c).

4 CONCLUSIONS

Harvest was performed under unfavorable weather conditions
(frequent showers and storms) and corresponding increased grain
moisture compared to previous years. Barley grain has an increased
content of nitrogenous substances and favorable value of grading.
Compared to the last harvest, a higher occurrence of physiologically,
biologically and thermally damaged grains (change of color) and
grains with black tips was recorded.

The occurrence of visible and hidden sprouting and with it associ-
ated loss of germination capacity during storage is the highest risk of
harvest 2016. When purchasing barley, it is necessary to check reg-
ularly the Falling Number and in sprouted grain germination capacity.
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