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Abstract 
The aim of this work was to find out the influence of variety, organic-mineral fertilizer 
(Condit), and foliar nutrition (Hakofyt extra) on the amount and quality of spring barley 
grain yield. Attempts were realized in years 2009 to 2011 in Nitra. The following varieties 
were used-Bojos, Kangoo, Marthe and Xanadu. The highest average yield reached variety 
Bojos (5.93 t ha-1), with highly significant difference in comparison with Kangoo (4.86 t ha-

1) and Xanadum (5.19 t ha-1). Significant influence of Condit was achieved in favorable 
years. In average grain yield was obtained in an amount of 5.88 t.ha-1 which in comparison 
with the control it meant 18.31% increase. Hakofyt extra + LAV, in a drier year increased 
the yield in comparison with the control at about 15.25%. From the observed factors the 
grain quality was statistically significantly affected by varieties. 
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Introduction 
Knowing the requirements of the new biological material on the production technology (such 
as for example organic-mineral fertilizers, foliar nutrition, etc.) in relation to agro-ecological 
conditions of the growing environment is the first prerequisite for achieving of stable and 
high-quality barley harvest. A ratio of the variety on achieved yields is estimated at 25% to 
40% depending on the growing conditions of the year (Svorad, 2007). Fundamental changes 
in the structure of plant production (significant decrease in the areas of sugar beet) as well 
as a decrease of livestock (demonstrative by a lack of manure) in the Slovak Republic they 
also cause changes in soil fertility and cause the requirements of changes in nutrition and 
fertilization of field crops, to which beyond controversy belongs the spring barley. In 
nutrition and fertilization of this important commodity chances has the use of foliar nutrition 
and various organo-mineral fertilizers, which is the subject of research of several authors 
(Obreza et al., 2003; Růžek et al., 2006; Vaněk et al. 2007; Skokanová and Dercová 2008; 
Kováčik, 2010; Molnarová et al., 2010). The aim of the study was to evaluate the influence 
of variety, organic-mineral fertilizers and foliar nutrition on the yield and selected indicators 
of technological quality of spring barley grain. 

Material and methods 
The field experiments were established in a warm corn production region of Slovakia in 
years 2009 - 2011 with four varieties of spring barley: Bojos, Kangoo, Marthe, Xanadu, after 
the sugar beet, with the method of divided blocks, with keeping of randomness 
(Ehrembergerová, 1995) in three repeating’s. We monitored four levels of fertilization: as 
follows: 
 a - control: without fertilization, 
 b - Condit Mineral: in amount of  1 t ha-1 before sowing. Ratio of N: P: K = 1:0.063:0.241, 
 c - 60 kg N (LAV) + 22.7 kg P + 36 kg K + folic nourishment (Hakofyt extra) before sowing: 
Amofos + KCl 60%, 
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 d - 60 kg N (NH4 NO3) + 22.7 kg P + 36 kg K + folic nourishment (Hakofyt extra)  before 
sowing: Amofos + KCl 60%.  
Levels of fertilization c-d: Before fertilization we took soil samples to ascertain the content 
of Nan (to a depth of 0.60 m), P and K in the soil (to a depth of 0.30 m). N we added to the 
content of 60 kg per hectare. The amounts of P and K fertilizers were calculated accordingly 
to the replacement system on the yield level of 7 t ha-1. Foliar fertilizer Hakofyt we applied 
on the base of leaf analysis at the beginning (BBCH 23) and at the end of tillering (BBCH 
25). Condit M (mineral) keeps the soil and allows the natural growth of plants and crops. 
Condit should be applied only once a year. It is permitted as a fertilizer in organic agriculture. 
Content of NPK (10% N, 2% P2O5, 2% K2O (http 4). Hakofyt Extra is characterized by 
higher content of nitrogen (12%).  It contains a complete universal nutrition of plants, with 
an emphasis on natural growth promoters of natural origin in the form of easily accessible 
to plants. Use of this product has resulted in an increase of yield and assecuration of quality 
of produced crops.  
From the indicators of technological quality we monitored the content of crude protein (HP) 
and a ratio of the 1st Class grain. To the determination of the individual parameters we 
collected the biological material from all the levels of fertilization and soil cultivation 
methods. 
The results were evaluated by multifactor analysis of variance in the program Statistica 8. 
We verified the evidence using the Tukey test at a significance level of 0.05 and 0.01. 

Results and discussion 
Variety effects: The highest yield with an influence of variety was achieved in a variety 
Bojos (5.93 t ha-1). This represents highly significant yield in comparison with the variety 
Kangoo (4.86 t ha-1) and Xanadu (5.19 t ha-1). Significant difference was observed also 
between the variety Marthe (5.75 t ha-1) and varieties Xanadu and Kangoo (Figure 1). Slafer 
et al. (2002) state that the grain yield depends on the genotype and the environment in which 
the genotype grows. Therefore, in the selection of genotype in term of grain yield it is 
important to consider a genotype in the interaction with the environment. 
 

  
Graph 1. LS averages of grain yield and 99% Graph 2. LS averages HP 95% confidence 

intervals due to the variety 
 
The Evidence of the variety was confirmed also in the content of crude protein and a ratio 
of grains of the 1st class (Figure 2, 3) As mentioned the authors De Ruiter and Haslemore 
(1996), the variability of grain qualitative parameters for the production of malt is mainly 
caused due to year, differences in production technology and local environmental impacts. 
In our experiments, the lowest content of HP we found in a variety Kangoo (10.68%). Other 
studied varieties had significantly higher content of HP (Marthe 11.18%, Bojos 11.33%, 
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Xanadu 11.36%) (Figure 2). Optimal values of crude protein content by Prugar and Hraška 
(1989) range from 9.5 to 11.50%. Malting barley should contain 80% of the grains on sieve 
2.5 mm (Prugar et al 2008). By us monitored varieties were characterized by a high content 
of 1st class grains in all years and in average for three years they reached 93.84% (Kangoo) 
to 96.27% (Bojos). Varieties Xanadu (94.85%), Marthe (94.25%) and Kangoo (93.84%) 
achieved significantly lower values of 1st class grain ratio in comparison with the variety 
Bojos (Fig. 3). 
 

  
Graph 3. LS averages of  1st class grain 

ratio and 95% confidence intervals due to 
the variety 

Graph 6. LS averages of 1st class  grain 
ratio and 95% confidence intervals due to 

fertilization 
 
Nutrition and fertilization effects - fertilization had a high significant influence on grain yield 
of spring barley. The highest grain yield due to fertilization was achieved for variant b (5.88 
t ha-1), which was treated with organic-mineral fertilizer Condit. The lowest grain yield was 
on the controlled variant (4.97 t ha-1). Significant differences were observed between 
variants "a" and "b", between variants "a" and "c" (5.62 t ha-1, Hakofyt extra + LAV) (Figure 
4). 
 

  
Graph 4. LS averages of grain yield and 

99% confidence intervals due to 
fertilization 

Graph 5. LS averages of crude protein 
and 95% confidence intervals due to 

fertilization 
 

 
Condit fertilizer contains a high percentage of dry matter (minimum 80%). From the 
monitored years months April and May in the year 2009 were extremely dry, and high 
content of dry matter of fertilizer even more desiccated the soil, which leaded to slower 
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growth and development of barley and thus to lower grain yield, in comparison with the 
variants treated with foliar fertilizers ("c" , "d"). Years 2010 and 2011 were climatelly 
different from  the year 2009. Excessive rainfall helped to stimulate the positive 
characteristics of this fertilizer and in average in three years, we achieved significantly 
highest grain yield for the variant "b" (Condit -5.88 t ha-1). In terms of a combination of 
industrial fertilizers and foliar nutrition we achieved higher grain yield for the variant "c", 
Hakofyt extra + LAV (Figure 4). In comparison with the control the grain yield increase was 
statistically significant, it ranged from 11.35% (in 2010) to 15.25% (in 2009). Similar results 
achieved also Macák et al. (2008) and Kunzová and Šerk (2010). 
Fertilization didn’t have a significant influence on the content of crude protein (Figure 5). In 
2009, we achieved the overflow HP content (12.38%). Significantly lower, qualitatively 
acceptable content of HP was in 2010 (9.90%) and 2011 (11.14%). To similar results came 
Savin et al. (1997) and Šoltysová and Danilovič (2005), who in malting barley achieved an 
increase of NL in the poorest rainfall years when dry weather disrupts a uniform and smooth 
transition of NL to the grain. 
On the ratio of 1st class grain the fertilization didn’t have statistically significant influence. 
The highest values of 1st class grain ratio we achieved on the controlled unfertilized  variant 
(95%) (Figure 6). 

Conclusions 
From the average three-year evaluation of the impact of organic-mineral fertilizer Condit 
and foliar fertilizer Hakofyt extra with various combinations of fixed N fertilizers on the 
yield and selected indicators of technological quality of spring barley grain result the 
following conclusions: 
Achieved results of yields pointed out the importance of choosing the variety. In the three-
year average for the whole experiment the highest average yield reached the Bojos variety 
(5.93 t.ha-1). In comparison with the variety Kangoo (4.86 t ha-1) and Xanadu (5.19 t ha-1) 
the difference was highly significant. Significant difference was also between a variety 
Marthe (5.75 t ha-1) and varieties Xanadu and Kangoo. 
An Effect of organic-mineral fertilizer Condit was mainly influenced by a continuance of 
the year weather conditions. A positive, statistically significant influence was achieved in 
rainfall favorable years, and in average for three years and observed varieties for this variant 
was achieved the highest grain yield 5.88 t ha-1, what in comparison with untreated control 
it meant 18.31% increase. In the drier year in terms of harvest advantageous was a 
combination of leaf fertilizer Hakofyt extra and LAV, when an increase of yield in 
comparison with an untreated control reached 15.25%. From the observed factors the 
technological quality of grain- the content of crude protein and a ratio of 1st class grain were 
statistically significantly influenced by varieties. In average for the observed years the lowest 
content of HP reached a variety Kangoo (10.68%). Other observed varieties had significantly 
higher content of HP (Marthe 11.18%, Bojos 11.33%, Xanadu 11.36%). The highest ratio of 
1st class grain reached the variety Bojos (96.27%). For other varieties the values of 1st class 
grain ratio were significantly lower: Xanadu (94.85%), Marthe (94.25%) and Kangoo 
(93.84). 

Acknowledgement 
This contribution was created with a financial support of the grant project VEGA no. 
1/0237/11and  the project: Development of International Cooperation for the Purpose of the 
Transfer and Implementation of Research and Development in Educational Programs ITMS: 
26110230085.   
 

49. hrvatski i 9. međunarodni simpozij agronoma | Dubrovnik | Hrvatska    405 



Field Crop Production 

References 
De Ruiter J. M. and Haslemore R. M. (1996). Role of nitrogen in dry mater partioning in 

determining the quality of malting barley. In New Zealand Journal of Crop and Horticultural 
Science, vol. 24, 1996, p. 77 - 87. ISSN 1175-8783. 

Ehrenbergerová J. (1995). Zakládání a hodnocení pokusu. Brno: MZLU, 109 s. ISBN 80-7157-
153-9. 

Kováčik P. (2010). Výživa jačmeňa jarného dusíkom, fosforom a draslíkom. Available at: 
<http://www.agroporadenstvo.sk/rv/obilniny/vyziva_jacjar.htm>. 

Kunzová  E., Šerk P. (2010). Vliv dlouhodobého N, P, K hnojení na výnos ječmene jarního a 
odběr živin na stanovištích Ivanovice Čáslav a Lukavec v letech 2005-2008. In Zborník z 
vedeckej konferencie: Pestovateľské technológie a ich význam pre prax. Piešťany : 2010. s. 
7-13. ISBN 978-80-89417-24-7. 

Macák M., Žák Š., Birkás M., Slamka P. (2008). The Influance of an ecological and low input 
system on yield and yield components of spring barley. In Cereal Research Communications, 
Supplement: 36, VII. Alps-Adria Scientific Workshop, 2008. p. 1343-1346. ISSN 1788-
9170. 

Molnárová J., Pepó P., Černý I., Pačuta V., Sárvári M., Žembery J. (2010). Sustainable, 
ennironment friendly field crops production in changing climate conditions. Nitra, 2010 : 
SPU. 191 p. ISBN 978-80-552-0515-1. 

Obreza T.A., Webb R. G., Biggs R. H. (2003). Humate materials: their effects and use as soil 
amendments. [cit. 21.02.2010]. Available at:<http://www.humate.net/effects-use-
humate.html>.  

Prugar J. and Hraška Š. (1989). Kvalita jačmeňa. Bratislava: Príroda, 1989. 228 s. ISBN 80-07-
00353-3. 

Prugar J., Baranyk P., Bárta, J. et al. (2008). Kvalita rostlinných produktů na prahu 
3.tisíciletí,VÚPS, a.s. ve spolupráci s  Komisí jakosti rostlinných produktů ČAZV, Praha, 
2008, 327 s., ISBN 978-80-86576-28-2. 

Růžek P., Pišanová J., Trčková M. (2006). Vliv mimokořenové aplikace hnojiv na výnos 
a kvalitu zrna obilovin. In Racionální použití hnojiv: sborník mezínárodní konference, 2006, 
s. 41 – 45. ISBN 80 – 213 – 1558 – X. 

Savin R., Stone P. J., Nicolas M. E., Wardlaw I. F. (1997). Grain growth and malting quality of 
barley. Effects of heat stress and moderately hight temperature. In Australian Journal of 
Agricultural Research, vol. 48, 1997, no. 5, p. 615 – 624. ISSN 0004-9409. 

Skokanová M. and Dercová K. (2008). Humínové kyseliny. Pôvod a štruktúra. In Chemické 
listy, 2008, roč. 102. s. 262 – 268. ISSN 1213-7103. 

Slafer G.A., Molina-Cano J.L., Savin R., Araus J.L., Romagosa I. (2002). Barley science - 
Recent advances from molecular biology to agronomy of yield and quality. USA : The 
Haworth Press, 2002. 536 p. ISBN 1-56022-910-1. 

Svorad M. (2007). Výsledky pokusov s registrovanými odrodami jačmeňa jarného v roku 2006. 
In Naše pole, 2007, č. 2, s. 20-21. ISSN 1335-2466. 

Šoltysová B. and Danilovič M. (2005). Zmeny úrod a kvalitatívnych parametrov jačmeňa 
siateho jarného v závislosti od podmienok prostredia. Výskumný ústav rastlinnej výroby 
Piešťany Ústav agroekológie Michalovce. In: Rožnovský, J., Litschmann, T. (ed): 
„Bioklimatologi současnosti a budoucnosti“, Křtiny. 2005. ISBN 80-86 690–31-08. [cit.6-3-
2011]. Dostupné na internete: <http://www.cbks.cz/sbornik05b/prispevky.htm >  

Vaněk V., Balík J., Pavlíková D., Tlustoš  P. (2007). Výživa polních a zahradních plodin. Praha 
: Profi Press, 2007, 176 s. ISBN 976-80-86726-25-0. 

  

406    49th Croatian & 9th International Symposium on Agriculture | Dubrovnik | Croatia 


