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REZUMAT. Având în vedere faptul că fertilizarea este una dintre măsurile care, aplicate corespunzător, duce la creşterea producţiei şi 
implicit a calităţii acesteia, multe cercetări efectuate în ultimul timp s-au axat pe găsirea unor formule optime pentru aceasta. Lucrarea 
de faţă îşi propune să analizeze efectul fertilizării foliare asupra acumulării amidonului atât în cariopse cât şi în substanţa uscată. Din 
analiza rezultatelor privind conţinutul de amidon se constată că acesta este influenţat mai mult de fertilizanţii foliari decât de soiuri. 
Diferenţele dintre variante privind conţinutul de amidon sunt mai evidente în cazul raportării la substanţa uscată. Din analiza 
rezultatelor privind conţinutul de amidon din boabele de orz şi orzoaică de toamnă pentru bere se constată că în majoritatea variantelor 
experimentale realizate prin utilizarea unor fertilizanţi foliari, conţinutul de amidon depăşeşte 61%. Cele mai mari valori ale conţinutului 
de amidon în substanţă uscată se înregistrează la soiul Trasko (65%) în agrofondul pe care s-a folosit ca fertilizant foliar Plantfert U. 
 
Cuvinte cheie:  orzoaică, fertilizare foliară, calitate, conţinut de amidon. 
 
ABSTRACT: Given the fact that fertilization is one of the measures which, properly applied, lead to increased production and hence 
its quality, more research carried out lately have focused on identifying the optimal formula. This paper aims to examine the effect 
of foliar fertilization on the accumulation of starch both in cariopse and  in the dry matter . Analyzing the results of the starch is 
found that it is influenced more than foliar fertilizer of sorts. Differences between the versions on the starch content is more 
obviously in the reporting of the dry matter. The analysis resulted on the starch content of grains of winter barley for beer are found 
in most experimental variations achieved through the use of foliar fertilizers, the starch content exceeds 61%. The highest values of 
dry matter starch content was recorded in the variety  Trasko (65%) in the agro that was used as a foliar fertilizer Plantfert U. 
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1. INTRODUCTION  

Barley is a cereal grain derived from the annual 
grass Hordeum vulgare and has many uses. It serves as 
a major animal fodder, as a base malt for beer and 
certain distilled beverages, and as a component of 
various health foods. Like wheat and rye, barley 
contains gluten that makes it an unsuitable grain for 
consumption by those with celiac disease. 

In a 2007 ranking of cereal crops in the world, 
barley was fourth both in terms of quantity produced 
(136 million tons) and in area of cultivation 
(566,000 km²). 

In the case of barley for malt, finding a formula and 
the optimal period of application of fertilizers is very 
important, knowing that failure to protein and starch 

contents is leading to deteriorating quality and transi-
tion on the feed, where the purchase price in the market 
is lower than for the beer industry.  

Proper fertilization, it is very important not only for 
production quality but also to maintain and improve the 
productive potential of soil. 

For the production of beer, especially for the 
production of varieties of beer for various brands, 
quality of raw material obtained from barley is very 
important.  

In the category of quality traits of barley and beer 
orzoi are: dry matte (%), starch content (%), protein 
(%), fat (%) extrac t(%), ash (%), germination faculty 
(%).  

The starch content of grain is an important quality 
factor of barley for beer. Higher is the content of starch 
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(carbohydrates), better is the quality of beer resulting 
from barley. 

In barley and beer orzo starch content is in a 
negative correlation with the content of protein sub-
stances. The starch content it is very influenced by the 
variety and especially by the technology applied 
(especially fertilization) that determines its level in grain. 

2. MATERIAL AND METHOD 

Experience has been placed in the experimental fields 
of the Discipline of plant growing at the University of 
Agricultural Sciences and Veterinary Medicine of Banat 
Timişoara. The experimental field was located on a 
chernozem soil type, bill, groundwater, wet (low gleyed), 
weak decarbonated on loesoide deposits, clay, dust-clay / 
loam-clay. 

The experiments were bifactorial type. Apron foliar 
fertilizer used in the formation of experimental variants 
were: 

a1 - N48P48K48 – applied to seedbed preparation; 
a2 - N48P48K48 + (Plantfert U); 
a3 - N48P48K48B0,0048 +( Microfert U); 

a4 - N48P48K48 + (Terra Sorb foliar). 
Were tested four varieties of winter orzo (Laura, 

Trasko, Plaissant and Clarine) and four varieties of 
spring barley ( Aspen, Adonis, Penellope, Hanca).  

Laboratory tests were made at the brewery Distilery 
Sudrigiu European Food and Scandic, which has a 
laboratory equipped with modern equipment with 
which they could obtain very precise values of some 
parameters of the chemical elements that make complex 
traits of barley and orzo designed to achieve a high 
quality beer. 

3. RESULTS 

In terms of Timisoara, in the case of starch, protein 
and fat, percentage was expressed both in the dry matter 
and in the product on natural moisture. 

In figure 1 is presented the percentage change in 
values in starch content under the influence of foliar 
fertilization. Are presented for each agrofond, two 
percentage values of content of starch: starch content in 
grain weight in relation to the percentage of starch on 
dry weight basis. 

 

         
 

Picture 1. Experimental field. 
 

 

 
Fig. 1. Changes in mean values of starch under the influence of foliar fertilization and varieties in the climatic conditions of Timisoara. 
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 Analyzing the results of the starch is found that it is 
influenced more of foliar fertilizer and less of sorts. 
Differences between the versions on the starch content 
is more obviously reporting of the dry matter. In the 
varieties of winter barley, the starch content is as 
follows:  

On Laura variety, starch content on grain ranges from 
48% in the variant fertilized with Microfert U(a3), to 
54,6% were we apply in vegetation Terra Sorb foliar(a4).  

Starch dry matter content ranges from 56.8% in the 
variant fertilized with Microfert U and 63.8% in the 
basic version where on the fund created to prepare the 
seed bed we applied Terra Sorb foliar in vegetation. It 
appears that in Plantfert U(a2) foliar application starch 
content increases, 62.5% to 61.3% as conducted with 
the control variant N48P48K48 (a1) .  

In case of barley variety Trasko, foliar application: 
Plantfert U, TerraSorb foliar and Microfert U, not 
increases in grain starch content. 

In case of Terra Sorb foliar fertilization there is a 
drastic reduction in starch content in dry matter (61% of 
the amount of dry starch content carried on the control 
agro 64.9%). 

In the case of winter barley variety for beer 
Plaissant, the starch content on dry version is higher 
(59.5%) on control agro. Microfert U decrease starch 
content on dry weight (57,9%) by compared to the 
percentage of starch content carried on the controlo 
agro N48P48K48. 

Clarine variety registred lower results compared to 
the rest of varieties. 

Laboratory analysis results in four spring barley 
varieties show the following: 

The two kinds of foliar fertilizer used on Aspen 
variety increases the starch content in dry matter 
(63.4%). Plantfert U causes an increase of 5.6% over 
the starch made by basic fertilization (57.8%) and Terra 
Sorb foliar determined starch content increased by 
0.5%. If on Aspen barley variety, Microfert fertilizer 
has not stimulated the accumulation of starch in the 
contrary it resulted a reduction of 2.5%. 

On Adonis variety, the largest starch content is 
carried in the variant fertilized with foliar Plantfert U - 
58.4%, compared to only 56.9% as is done on the control 
agro. When the foliar fertilization use Microfert U, starch 
content reach to 55.6% (1.3% lower than the starch 
content of grain carried on the control agro). 

On the barley variety Penellope results are similar to 
those obtained for Aspen variety. As for barley variety  

Aspen, the largest percentage values of starch content in 
grain is done by foliar fertilization on fertilizer Terra 
Sorb foliar and Plantfert U. 

In case of Hanca variety foliar fertilization appli-
cation leads to a reduction in starch content. Thus on 
agro control N48P48K48 -starch content on dry weight 
basis is 63.5%. In Plantfert U foliar fertilization, the 
starch is reduced compared to the control by 0.6% 
(62.9%). In case of the foliar fertilization with 
Microfert U starch content is reduced to 55.8% (7.7%) 
and when the fertilization is done with Terra Sorb 
foliar, starch content of grain is only 56.4% (less than 
the percentage of starch content achieved on the control 
agro).  

4. CONCLUSIONS 

Careful analysis of the results to render the starch 
content on dry grain shows that winter and spring 
barley varieties, regardless of the type of fertilizer used, 
have the capacity in terms of Timisoara, to accumulate 
more starch in grains, making them that this points 
hould have a better quality for beer industry. 

The analysis results on the starch content of grains 
of winter barley for beer are found in most experimental 
variations achieved through the use of foliar fertilizers, 
the starch content exceeds 61%.  

Highest values of starch content in grain of barley 
varieties to be found in Laura and Trasko, where the 
percentage values of starch content reached 64.9% in 
the agro that has been used as foliar fertilizer Plantfert U.  

Fertilization variants used for production of grain 
will produce high quality malt to produce beer 
necessary to obtain higher grades in beer industry. 
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