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Abstract

The study presents results of malting quality and agronomic characteristics of the LG Verdi, LG Tosca, and Spitfire
spring barley varieties that were obtained during a three-year period of testing within the state varietal trials in the
Slovak Republic. Extract from the varieties was at the level from 82.9 to 84.1%. The varieties exhibited optimal and
high levels of proteolytic modification (47.4 to 52.0%) and satisfactory to optimal levels of final attenuation (80.8
to 81.8%). Degradation of cell walls was high - between 86 and 96%. Beta-glucan content was at a satisfactory to
optimal level of 67 to 158 mg/I. In addition, the study presents results which the Suez winter barley variety achieved
in a two-year period of state varietal trials. The variety exhibited satisfactory quality of the extract level, optimal level
of proteolytic modification and optimal wort composition. This variety had a slow degradation of cell walls, but its

beta-glucan content was at the satisfactory level.
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1 Introduction

In the Slovak Republic new barley varieties are regis-
tered under Act 597/2006. Within the tests for the reg-
istration, the following characters are assessed: yield and
other yield parameters, resistance to diseases, resistance
to lodging and parameters characterizing malt quality.

2 Material and Methods

In the present study the technological and agronomic
characteristics of the LG Verdi, LG Tosca, and Spitfire
spring barley malting together with the Suez winter
barley varieties were assessed (Table 1). These vari-
eties completed the state varietal tests by the harvest
of 2020.

The malting quality of the barley varieties (Table 2)
was determined with the help of micromalting tests and
a subsequent analysis of malt and wort. The malting

quality of the spring barley varieties was assessed based
upon analyses of 12 samples of each variety; with regard
to the winter barley variety 8 samples were analysed.

Seed samples for the micromalting tests were sup-
plied by the Department of Variety Testing of the Central
Control and Testing Institute in Agriculture in Bratislava
(further only CCTIA), in 2018-2020.

The samples (0.5 kg) were malted in the micromalting
equipment of the KVM company (CR). As for micromalt-
ing, the method traditionally used in the Research Insti-
tute of Brewing and Malting, which is almost identical
with the MEBAK (2011) method, was applied (Table 2).

Steeping was conducted in a steeping box. Water
and air temperatures were kept at 14.0 °C. The length of
steeping on the first day was 5 hours and on the second
day it was 4 hours. On the third day the water content in
the germinating grains was adjusted to the value of 45%
by steeping or spraying.
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Table 1 The registered barley varieties after the harvest of 2020

Variety / Code ‘ Maintainer / Agent in the SR
spring barley malting varieties
LG Verdi Limagrain Central Europe Cereals, s.r.o.
LGBHE4273B
LG Tosca Limagrain Europe
LGBN14223-2 Limagrain Central Europe Cereals, s.r.o.
Spitfire SELGEN, a.s.
SG-5212
winter barley malting variety
Suez Saatzucht Donau GesmbH & Co KG
SZDU1232 SAATBAU SLOVENSKO, s.r.o.

Germination was conducted in a germination box.

The temperature during germination was kept at 14.0 °C.

The total time of steeping and germination was 144 h.

Kilning was performed in a single floor elec-
trically heated kiln. The total kilning time was
22 h, pre-kilning temperature of 55 °C was main-
tained for 12 hours, kilning temperature was
kept at 80 °C for 4 hours.

In the course of the tests, malting quality, i.e.
nitrogenous substances in non-malted grain,
extract in malt dry matter, relative extract at
45 °C, the Kolbach index, diastatic power, final
attenuation, friability, beta-glucans in wort,
wort clarity and haze, was measured accord-
ing to the methods presented in MEBA (2011)
publications and by EBC Analysis Committee
(2010). Wort clarity was determined visually
and was assessed as follows:

1 = clear, 2 = weakly opalizing, 3 = opalizing (Table 2).

Table 3 Important agronomic characteristics
2018-2020 2019-2020
spring barley winter barley
Variety ] g = o % < s . ] § =
5| O o & = = @ 5| 2

Grain yield (t/ha) S S S (t/ha) S
maize production area 6.74 6.58 6.58 6.67 6.88 6.74 6.53
sugar-beet production area 6.40 6.10 | 6.03 5.99 647 | 637 | 6.50 | 8.24 7.76 8.28
potato and mountain production areas 7.17 7.06 6.93 6.87 | 7.50 7.29 7.52
Grain yield over 2.5 mm
maize production area 6.47 6.32 6.32 6.40 6.60 6.47 6.27
sugar-beet production area 6.14 | 586 5.79 5.75 6.21 6.12 6.24 | 7.75 7.29 7.70
potato and mountain production areas 6.88 6.78 | 6.65 6.60 7.20 7.00 | 7.22
Agronomic data
straw length (cm) 78 78 79 73 77 74 79 89 90 91
earliness of ripening 114 114 114 114 114 113 112 270 271 270
standing power (lodging resistance) 6.3 5.3 5.9 6.1 6.3 6.5 6.1 7.0 6.5 6.8
Resistance to diseases
powdery mildew of barley (Blumeria graminis) 8.5 8.5 8.6 8.2 8.6 8.4 5.4 5.2 5.5 5.9
leaf brown rust of barley (Puccinia hordei) 7.4 7.5 7.4 7.4 7.2 7.2 7.3 7.0 6.6 7.2
complex of leaf spots (Pyrenophora teres) 5.3 57 5.5 4.9 5.4 5.5 5.4 4.3 4.6 4.3
scald of barley (Rhynchosporium secalis) 8.8 8.8 8.7 8.7 8.7 8.7 8.7 8.7 8.3 8.6
Mechanical properties (grain quality)
1000 grain weight (g) 45 43 43 41 44 45 48 48 45 45
sieving fractions over 2.5 mm (%) 95 96 96 96 96 96 96 94 94 93

Comments:
Point evaluation
1 = fully lodging, fully attacked

S = standard varieties

9 = non lodging, resistant to diseases

Weight of 1000 grains relates to sieving fractions over 2.0 mm at 14% moisture.
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The quality of the malt samples was assessed based
on the parameters given in the Malting Quality Index
(Psota and Kosar, 2002).

Information on the characteristics of malting varieties
was obtained within the state varietal trials of the Slovak
Republic from the testing stations of CCTIA (Table 3).

Agronomic characteristics of the spring barley varie-
ties were assessed based upon 33 experiments, as for the
winter barley variety 12 experiments were conducted.

3 Results

The study evaluates the spring and winter barley vari-
eties registered in the Slovak Republic after the harvest
of 2020 (Table 2). The yield, resistance to diseases and
other agronomic characteristics of the studied varieties
are listed in Table 3.

The variety of LG Verdi was bred in the Czech Repub-
lic. This variety provided at the optimal content of
nitrogenous substances (10.8%) malt with the opti-
mal level of amylolytic modification. Extract content
moved around 82.9% and diastatic power was at the
level of 345 WK un. Proteolytic modification was also
optimal (Kolbach index 47.4%). Degradation of the cell
walls had a high level (friability 86%) and beta-glucan
content in wort was satisfactory (158 mg/1). The com-
position of wort was also satisfactory (final attenua-
tion of 80.8%). The variety provided clear wort in all
cases. LG Verdi has a very good malting quality with
the point evaluation of 8.

LG Verdi is a mid-early spring barley variety of a mid
high type (77 cm). Its vegetation period of 114 days and
time to heading of 71 days are at the same level as for the
control variety Odyssey. The variety is medium resistant
to lodging and it is highly resistant to barley powdery
mildew (Blumeria graminis). The variety is sensitive to
a complex of leaf spots (Pyrenophora teres). The grain
is medium in size with thousand grain weight (further
only TGW) of 44 g, the portion of sieving fractions over
2.5 mm is high (96%).

In the course of tests performed between 2018 and
2020, LG Verdi achieved above-average yields in all pro-
duction areas. Compared to the average of the control
varieties in the Slovak Republic, it achieved the yield of
6.94 t/ha, i.e. 105% (104% in maize and sugar-beet pro-
duction areas and 107% in potato and mountain produc-
tion areas).

In the same period, this variety was also tested in the
Czech Republic (Psota etal., 2021) where it achieved sim-
ilar results.
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LG Tosca is a spring barley variety bred in the Neth-
erlands, gave, at the optimal content of nitrogenous
substances (10.6%), malt with the optimal amylolytic
modification. Extract content moved around 83.7% and
diastatic power was at the level of 387 WK un. Proteolyt-
ic modification was also optimal (Kolbach index 49.1%).
Cytolytic modification was optimal too. Degradation of
cell walls had a high level (friability 91%) and beta-glu-
can content in wort was at the optimal level, reaching on
average 91 mg/l. The composition of wort was optimal,
its final attenuation 81.8%. The variety provided clear
wort in most cases. LG Tosca has very good malting
quality with the point evaluation of 8.

LG Tosca is a mid-early spring barley variety of a lower
type (74 cm). Its vegetation period of 114 days and time
to heading of 70 days are the same as for the control va-
riety Soulmate. The variety is medium resistant to lodg-
ing and resistant to powdery mildew of barley (Blumeria
graminis). It is sensitive to a complex of leaf spots (Pyreno-
phora teres). The grain is medium in size (TGW 45 g), the
portion of sieving fractions above 2.5 mm of 96% is high.

In the course of tests performed between 2017 and
2019, LG Tosca achieved above-average yields in all pro-
duction areas. Compared to the average of the control
varieties in the Slovak Republic, it achieved the yield of
6.80 t/ha, i.e. 103%. It was 102% in maize production ar-
eas, 103% in a sugar-beet production area and 104% in
potato and mountain production areas.

LG Tosca was registered in the Czech Republic (Pso-
ta et al,, 2020) with similar results According to the EU
Plant Variety Database (2021), this variety was also reg-
istered in Germany, France and the Czech Republic.

Spitfire is a spring barley variety bred in the Czech Repub-
lic, gave, at the optimal content of nitrogenous substanc-
es (10.8%), in the non-malted grain the optimal intensity
of the amylolytic modification. The variety provided malt
rich in extract (84.1%) and its diastatic power was at the
level of 383 WK un. Proteolytic modification was strong
and the Kolbach index of 52.0%. Cytolytic modification
was optimal. Degradation of cell walls was at the level of
96% and beta-glucan content in wort moved around 67
mg/l. The composition of wort was satisfactory, its final
attenuation was at 81.4%. In most cases, the variety pro-
vided clear wort. Spitfire has a very good malting quality
with the point evaluation of 7.

Spitfire is a mid-early spring barley variety of a mid
high type (79 cm). The vegetation period and the time to
heading are the same as for the control variety Soulmate
- 114 and 70 days. The variety is medium resistant to
lodging, sensitive to powdery mildew of barley (Blumeria
graminis) and medium sensitive to a complex of leaf spots
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(Pyrenophora teres). The grain is big (TGW 48.0 g) the
portion of sieving fractions above 2.5 mm is high (96%).

In the course of tests conducted between 2018-2020,
Spitfire achieved an above-average yield in a sugar-beet
production area and in potato and mountain production
areas. Compared to the average detected in the control
varieties in the Slovak Republic, it achieved the yield of
6.87 t/ha, which is 104%. It was 99% in a maize pro-
duction area, 105% in a sugar-beet production area and
107% in potato and mountain production areas.

Spitfire has only been registered in the Czech Repub-
lic (Psota et al., 2018).

Suez, winter barley variety bred in Austria, gave, at the op-
timal content of nitrogenous substances (10.6 %), in the
non-malted grain malt with the satisfactory extract content
(82.3%) and the optimal level of diastatic power (428 WK
un). Proteolytic modification was optimal too with the Kol-
bach index of 44.1%. Degradation of cell walls was slow, its
friability was 81%, but beta-glucan content in wort was at
the satisfactory level of 133 mg/1. The composition of wort
was optimal and its final attenuation at 82.0%. In most
cases, this variety provided clear wort. Considering the
achieved values of the studied technological parameters,
the Suez variety has a very good malting quality with the
point evaluation of 6.

Suez is a mid-early, two-row winter barley variety of
a mid high type (91 cm), well resistant to lodging. The
health condition of the variety is average. Resistance
to powdery mildew of barley (Blumeria graminis) and
a complex of leaf spots (Pyrenophora teres) is average, re-
sistance to leaf brown rust of barley (Puccinia hordei) is
also average. The grain is medium in size (TGW 44 g), the
yield of sieving fraction above 2.5 mm is 93%.

Suez achieved balanced average yields in tests. In the
testing years 2019-2020 it achieved 8.28 t/ha in the Slovak
republic; it was 8.24 t/hain 2019 and 8.32 t/ha in 2020.

According to the EU Plant Variety Database (2021),
Suez was also registered in Croatia.

4 Conclusion

The study presents the results achieved by four varieties
that were registered in the Slovak Republic after the har-
vest of 2020. The quality was assessed based upon the
Malting Quality Index.

The nitrogenous substance content of the studied
spring barley varieties was at the optimal level between
10.3 and 10.8%. The extract content, relative extract at
45 °C, diastatic power and degradation of cell walls of the
LG Verdi, LG Tosca, and Spitfire spring barley varieties
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were at optimal levels. The intensity of proteolytic mod-
ification was optimal to high. Beta-glucan content was
satisfactory to optimal. The wort quality composition in
the studied varieties was also satisfactory to optimal.
While maintaining the optimal content of nitrogenous
substances in non-malted grain, the Suez winter barley
variety exhibited a lower extract content than the other
studied spring varieties. Suez achieved optimal values in
all the other parameters with the exception of cytolytic
modification. Particularly the values of friability were low.
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