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PERSPECTIVES OF DEVELOPMENT AND CREATION OF KNOWLEDGE 

ABOUT VITICULTURE AND WINE MAKING IN POLAND 

 

M. CZAPLICKA-PĘDГICH  
E. GUDAROWSKA 

Wroclaw University of Environmental and Life Sciences, Wroclaw, Poland 

  

 Poland is not perceived as a very wine and viticulture country now. However, 

we have a long tradition of wine making in the west region of Poland, in Lower 

Silesia and Lubuski Regions. Tradition of wine making in this regions was cultivated 

before Second World War. Those regions were seen as a place for producing wine for 

market in Berlin and west part of Germany. After a Second World War, production of 

wine from vineyards was nationalized. National company connected with wine 

production on this land was carried out since 1970's. Between 1970 to 2000 there was 

no interest of viticulture in Poland, only for amateur scale. Traditionally, polish wine 

in this time, for consumers is associated only with fruit wine - cheap and low quality 

alcoholic drink. 

 Nowadays the cultivated area of grapes in Poland is over 1000 ha and it's still 

increasing. From 2010 to 2016 the change is more than 500% - from 37 ha in wine 

year 2010/2011 to 194 ha in 2015/2016 (official information about registered 

vineyards in The Agricultural Market Agency  - ARR 2016 a). According to official 

information of ARR during the wine year 2015/2016 on Polish market were 103 wine 

producers (with right to sell wine on market). Grapes were harvested from 161.50 ha 

of full-fruiting vineyards - total 813.4 tones (5.0 tons per hectare). 55 % of grapes 

was fruit from white cultivars, 45 % were red. From red grapes producers received 

2380.09 hl of wine, while white wine was 2755.26 hl produced. Sale of polish wine 

in 2015 was 1524.07 hl. It's less than 1 % of sale wine in Poland total (KPMG 2014). 

Stocks at producers are now near to 4000 hl of wine (wine in drums, bottle, not 

bottled, kvevri). There is an important change in comparison with year 2010/2011 

while yield of grapes was 71 tons from 29 ha (2.44 tons per hectare). It shown that 

the cultivating systems and efficiency of production is better that some years ago. 

Preliminary results of 2016 year are more interesting that 2015 - some of vineyards in 

MКłШЩШХЬФК RОРТШЧ ЫОМОТЯО ЦШЫО ЭСКЧ 10 ЭШЧЬ РЫКЩОЬ ЩОЫ СОМЭКЫО аТЭСШЮЭ НТППОЫОЧМО 
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in quality.  

 From unofficial information (area of cultivation including vineyards without 

right to sell wine on market) near to 500 producers decide to work with grapes for 

wine (ARR 2016). The area under grapes is near to 1000 ha. Only 20% of them 

decided to placed their wine on the market. The rest is producing wine only for their 

own purposes. Despite the fact that the contribution of viticulture in Poland 

agriculture is not too high, it is constantly gaining in importance. In 2015 production 

of wine in Poland which were on market was near to 300 000 bottles, with the value 

of 1 200 000 Polish  Zloty (300 000 euro).  In the wine year 2015/2016 polish wines 

starts be selling in the popular supermarkets and food discount stores. Its result to 

receive new market for selling wine. Average price for one bottle is over 50 PLN (12 

euro) for red wine and 35-40 PLN  (10 euro) for bottle of white wine. Of course, 

some producers decide to sell wine for prices more than 30 euro per bottle ('Adoria' 

ЯТЧОвКЫН; 'PКłКМ MТОЫгęМТЧ). 
 The reason of increasing interests of viticulture and wine-making in Poland is 

the same as in another countries with wine traditions.  Luckily, the fashion for a 

healthy lifestyle is connected with wine-tourism, being active, outdoor sports and 

spending time outside cities. Bosak (2013) show many benefits from viticulture in 

Poland. According to his SWOT analysis a strong side of Polish viticulture is 

production of local product, possibility of receiving wine with high quality, the 

attractiveness of wine-tourism. Small wineries, located in agro-tourism farm can 

generate good salary for all family. Connecting offer from agro-tourism with wine 

tasting and local product allow to increasing of revenues in small farms. Weak side of 

viticulture in Poland is high risk of production in our climatic condition and no 

information from local producers about field experiments with selected cultivars and 

rootstock. As well as climatic problem risk is high costs of production and minimum 

3 years time of waiting for first product to sell and complicated low regulations.   

 One of the most important problems for viticulture is to show which cultivars 

and rootstock will be useful to cultivate in Poland. It's necessary to organize field 

experiments in different local conditions with cultivars possibly to use in our county. 

According to information from polish vineyards, the best result they received with 

hybrids cultivars like 'Solaris', 'Muscaris', 'Hibernal', 'Regent' and 'Rondo'. Grapes 

planted in Poland are grafting especially on SO4 rootstock, but also on Kober 5BB, 

Kober 125 AA and CR2 rootstock. The huge challenge for Polish scientist should be 

to prepare the list of cultivars useful in selected regions of country. However, it's 

necessary to realize experiments with different type of cultivating systems, term of 

harvesting, irrigation, fertilization and chemical protection of plants. One of the most 

risks of cultivating is avoid to frost damages in spring time. Bad weather conditions 

can completely destroy all yield during the year. The same, very important is 

possibility to protect bushes from frost in winter. 

 Experiments with viticulture in Poland to not belong to the most important 

research topics, ЛЮЭ К ХШЭ ЫОЬОКЫМС МОЧЭЫО СКЬ ХТЭЭХО ОбЩОЫТОЧМО ТЧ ЭСТЬ КЫОК (KЫКФяа, 
SФТОЫЧТОаТМО, АЫШМłКа, SгМгОМТЧ, ЇХЬгЭвЧ, PШгЧКń). IЧМЫОКЬТЧР ЯТЭТМЮХЭЮЫО ТЧ PШХКЧН 
should be the reason for more experiments with this fruit in Poland. 
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CHANGES IN THE USE OF MINERAL FERTILIZERS  

IN THE EU IN 2000-2015 

B. GЇŁĘBIEАSKA, PhD 

Warsaw University of Life Sciences, Warsaw, Poland 

 

In this work the attention has been drawn to unbeneficial aspects of 

agricultural activity while using mineral fertilisers. The source of materials for 

analyses were elaborations and data of the Central Statistical Office (GUS), 

EUROSTAT as well as available literature on this subject.  

Manufacturing level achieved in plant production mainly depends on natural 

conditions. Adequate climate, soil quality condition high results in this respect. 

However, outlays on current means of production, including mineral fertilisers, 

stimulate it in a considerable manner. It was estimated in Poland that the 

environmental condition is relatively good while compared to the other countries 

of the European Union. Indeed, in the post-war period the problem of risk for the 

environment as regards excessive use of mineral fertilisers was not present. 

However, increases were considerable in the next years. It increased over twice 

between the years 1965-1970 and the next periods were characterised by 

systematic increase. Such situation was until 1990, when the economic situation 

(releasing prices of production resources) forced farmers to limit outlays in 

agricultural production, which let conclude that the environment obtained benefits. 

IЧ ЭСТЬ МКЬО, ЭСО ОМШЧШЦТМ ЬТЭЮКЭТШЧ “ПШЫМОН” ЭСО НОМЫОКЬО ШП ЧОРКЭТЯО ТЦЩКМЭ ШЧ 
the environment. However, amounts of fertilisers were successively increased in 

the next years, trying to increase production effectiveness, which on average 

amounted to 140 kg NPK/ha in Poland in 2014. 

Consumption of mineral fertilisers in Poland in the last decade (from 1995 to 

2014) increased by over 57%. Consumption of nitrogenous fertilisers increased by 

over 1.5 times, phosphate-based by 38% and potassium fertilisers by over 71% 

(figure 4). Increase in fertilising level caused increase in yielding of the majority 

of cultivated plants and raising global plant production. However, as the studies 

indicate, environmental and economic objectives can be combined in agriculture, 

while using adequate production technologies. Maintaining technological regime 

(inter alia, adequate doses, time limits for using fertilisers) facilitates it.  

In the EU the use of mineral fertilizers in agriculture was varied. In the "old EU" 

showed a decrease in the consumption of mineral fertilizers per 1 ha, while growth 

in fertilizer consumption in the new member states. In the EU in 2008. Most 

rational fertilizer in terms of their use and effectiveness ranged 100-150 kg NPK 

per 1 ha of agricultural land. 
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PERSPECTIVES OF DEVELOPMENT VEGETABLE GROWING UNDER 

PROTECTED AREA IN POLAND 

 

P. CHOHURA 

J. KRĘŻEL 

Wroclaw University of Environmental and Life Sciences, Wroclaw, Poland 

 

 Horticultural production in Poland is less than 4% of agricultural land, in terms 

of value is more than 30% of total crop production. More than 60% of fruit, 

vegetables 40% and about 20% of ornamental plants is exported in the form of fresh 

or processed. PШХКЧН ТЬ К ЬТРЧТПТМКЧЭ ЩЫШНЮМОЫ ШП РЫООЧСШЮЬО ЯОРОЭКЛХОЬ (JКЛłШńЬФК 
КЧН ЇХОаТńЬФТ 2015). 
 The cultivation area under protected covers occupied approximately 7600 

hectares, of which greenhouses represent about 2600 ha and plastic tunnels 5000 ha 

(Tab. 1). The dominant species is a tomato grown on an area of approximately 2200 

hectares, 1500 hectares followed by cucumber and sweet peppers 1200 hectares. 

Other vegetables grown in greenhouses with lettuce, radishes, zucchini. Ornamental 

potted plants, and cut flowers (roses, anthurium, carnation, gerbera, eustoma) 

occupied area about 1500 hectares. Commercial production of greenhouse vegetables 

is about 900 thousand tons rolling manner with which about 15% is exported. 

 For many years there has been an upward trend surface of horticultural plants 

under cover and increase the surface area of farms. Followed by a strong 

specialization and concentration of production, we made substantial investment in 

equipment and mechanization of farm crops to reduce the workload. 

1. Area of crops in greenhouses and plastic tunnels in Poland 

(KШаКХМгвФ КЧН FОХМгв ЬФК 2Ńń3, GUS 2Ńń5,  own estimates) 

Area 

(ha) 
Total Tomato Cucumber Pepper 

Others 

vegetables 

Ornamental 

plants 

Total 7600 2500 1300 1200 1100 1500 

Greenhouses 2570 1150 400 - 300 250 

Plastic 

tunels 
5030 1350 900 1200 500 1250 

 

 Methods and technologies of vegetable plants growing are greatly varied 

depending on the plant species and the type of greenhouse. In modern heated 

greenhouses are grown mainly tomatoes and cucumbers in soilless method in mineral 

wool. This is a very intensive production with feeding carbon dioxide. Obtained 

yields 50-60 ФР ∙ Ц-2
. Recently they began growing tomatoes and cucumbers from the 

artificial lighting in the winter. 

 In the older greenhouses and high plastic tunnels without heating here are 

grown tomatoes, cucumbers, lettuce, radishes and zucchini. Tomatoes and cucumbers 

are usually planted in two cultivation cycles, spring and autumn. They grow in the 

soil. Yields of spring harvest iЬ КЛШЮЭ 15 ФР ∙ Ц-2
 КЧН КЮЭЮЦЧ 10 ФР ∙ Ц-2

. Sweet 

peppers type blocky is grown in low (about 1.5 m high) plastic tunnels and grown in 

soil native. Developing dynamically growing hydroponic lettuce classical method. 
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 Production of vegetables under cover in Poland is growing due to many 

factors. Firstly, there is a strong tradition of gardening. Thanks to the high level of 

education gardeners are well prepared to implement new technologies. Large internal 

market provides demand and membership in the European Union makes it easier to 

export to the Community market. Access to means of production due to the presence 

of the best companies in the world is common. Difficulties in the development of 

farms are mainly the high cost of obtaining loans for investments. The market is 

competitive and the prices of horticultural products in the domestic market are 

strongly linked with the European market. 

 There has been a downward trend in prices of most of horticultural products 

and the costs gradually increase. Production in small farms is unprofitable and it is 

necessary to increase the area of cultivation, which requires a financial outlay. 

Periodically there are labor shortages, because the work is hard and poorly paid. The 

solution to this problem is to hire workers from the East and even countries as far 

away as India. 

In summary it can be said with horticultural business in Poland is growing 

rapidly and has good prospects for development. 
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 .  є    ,  
 '  . 

        '   
      (    

 (  ,   ,     
)).  ,       ' ,  

  є     ,    
   '     ,  

, – є  ’  .  
 ,      ,  

   '  є    
 . 

       '  
        2014 – 2016 .  
є         

 є   є     ' ,   
    . 

         
’  ,  є     .  

  ,    '    
   2014 – 2016 .  152,8, 156,3  149,6 ./ 2

 . 
  є     ,  

  є   (Thlaspi arvense L.) (10,7 – 11,2 ./ 2
),  

 (Cirsium arvense L.) (6,9 – 9,8 ./ 2),   (Stellaria media 

Vill.) (5,7 – 6,2 ./ 2
),   (Echinocloa crus-galli L.) (3,9 – 5,1 ./ 2

), 

  (Solanum nigrum L.) (8,3 – 12,7 ./ 2)    (Viola 

arvensis Murr.) (8,8 – 10,2 ./ 2
). 

      '  ––   
(Chenopodium album L.) (1,8 – 2,2 ./ 2

),   (Capsela bursa-

pastoris L. ) (1,0 – 1,5 ./ 2)  .    '   
   88,1 – 88,6 . 

  '     ––   
(Setaria glauka L.) (3,9 – 5,1 ./ 2

),   (Echinocloa crus-galli L.) (3,8 – 

5,1 ./ 2
).       (Agropyron repens 

L.) –– (0,3 – 1,0 ./ 2).    10,8, 11,9  10,4% . 
     '    

 750   70 АG.  750    
        

 '      0,026 /  + 0,6 /   
.  70 АG     0,15 – 0,18 /    
       

   ' .      
   ,     ,    

    750   0,013 / .  
є     70 АG   .  
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   ' .       

   750   '    
 73,2 – 85,3 ./ 2.  є      

 ’ .   70 АG   '   
      24,4 – 31,2 ./ 2.   

     '       
1,5 –2,3 ./ 2

. 

         
 .         

 '       5,4 / .  
,      ’ ,  

    6,3 /      
 750  6,9 /       70 АG.  

       1,9 /  
         

    7,3 / . 
     750 (0,026 / ) +  

 (0,6 / ) +  70 АG (0,15 – 0,18 / ) є    
  '     ,  

      7,3 / . 
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 є ,  є    15–35 % 

  -  .       
   ,     

     .    
     ,    
,     .   є  
      .  

       2–3    
.           

   . ,     
       . 

   є      
     ,  

         
.          

,    .      
          
    . 

    є    
 .    є     
є       .   
        є  
 100–120 /   .    є 

 , є      
.        ,   
     .    ,  

        
   є   .   

          , 
   ,    .  

'             
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  . 

,        
      ,     
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.        є   є  
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-       5 / ,  
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А а ь  и а я а  а а  а и 

 

22 

      60 /  . .    
  7 /      – 0,17 . 

     (30 /  . .)    
 (  60 /  . .)       

    13 / ,      
0,28        . 

,   ,      . 
    ,       

  .        
    ,   є     

,        
  ,       60 /  . . 
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 ,     ,   
   .    

 є    . ,   
 є     .   

     ,     
 є  .       

       
 . 

     є  , 
      ,   

           
       . 

    2014-2016     
  «   »      .  

    :  
1. N20 52 52  + S31 ( ) +  

2. N20 52 52  + N125( . )  + N21(  )   + N34( . ) +  

S31 ( ) +  

3. N20 52 52  + N125( . ) + N34( . ) +  S31 ( ) + 
 

4. N20 52 52  + N91( . ) + N34( . ) +  S31 ( ) + 
 

5. N20 52 52  + N125( . )  + N42(  )   + N34( . ) 
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+  S31 ( ) +  

    –    
,         

:      (0-30 ) – 3,48%;  – 6,01; 

  1,42 /  ;   
 (  ) – 155 / ;     (  ) – 

127 / ;   (  ) – 141 /   .  
    ,    – 75 

 2.         .  
       . 

 ,      
        . 

          
           

N20 52 52 – 2,26 /     2,81 /   .  
    І146      

    І34         
   .        - 3,35 

/  ,       1,09 /   48,2%,     
– 4,27 / ,   1,46 /   51,9% .    

      І125    І91    
         3,01   2,89 /  

  3,97 /   3,68 /        . 
            

 .       
   І167       

      3,18 /        
4,03 /     . 

          
,     – 48,7%   49,4%   

   .     ,   
      44,3-47,1%    

  44,4-48,2%   . 
         

  N200 52 52: N20 52 52 ( ) + N125( . )  + N21(  
)   + N34( . )   +  S31 ( ) + . 

          
  .       
     – 4,27 / .       

   . 
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 . ,       
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      . 

   ( ) ,    
 .        

є        
.  є      30–60 /   

70–120 ./ .        
 .  

   « » є    
lg1  lg2    Lg3.      

      .  
  ( )     . . 
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  ,      , 
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 .  ,     , є 

  « » ,     
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 41%      .   
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 . 
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3000
0 .      .   . . 

 Д2003Ж,   ,    ,   
   650 .        

( ,    ).      
     . 

 2013-2015      « »   
          
   .      

   ,     
,           

       . 
        

 –  ( ), , ,  W,  - , ,  
  (100, 140, 180, 220 . ./ )    .  

 ,         
 . 

       .   
    6,69  6,54 /     

 -       :  -  -    
 180 . ./ ,   -  140 . ./ .     

,    ( )    - 4,62 /  
  180 . ./ ,  - 5,50 /    140 . ./ ,   

 - 5,60  /    180 . ./ .  
         - 

 - 3,96 /    180  220 . ./    - 3,20 /    
180 . ./ .     2,67 /      
100 . ./ ,       .   

    140 . ./      
2,43 / ,   W,        є   
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      -   
,  є  . 

       2015 .    
   ,    

     . 
   –  ,  

  .      -  3,5% 

    60–90 .    
,      6,2–6,6;   

– 2,0 - ./100  .     24,5 - ./100  
     (115–120 ).    
    : N – 22,6 /   (  

   14-  ), P2 5 – 308  K2  – 

284 /   (    - - ). 
         

    – (90+60)  25 .     
    .    

  100 .    15–20 ,   – 90 .  
         

 5 .       
    .     

 ’      :  –  ( ) 
 ;  – ;   – ;   –  . 

 є     20 
2.   – 

. 
      : 

S =   S1  N / m , 

 S –   , 2/ ;  –    , ; S1  - 

 є   (     ), 2
; N –  

  , .; m –    , .     
         

        , ./ . 
         

          1 .   
           

   01.1-37-166-2004.  

   ,      
       .     
       –   27,8 . 

2/ .      18,3 . 2/ ,   – 18,9 . 
2/ ,   – 22,3 . 2/ ,    – 25,2 . 2/ .  

     20–30%      
  .  

          
    .     
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   –     6,4 ./ .   
      – 6,1 ./ .    
    5,1–5,2 ./  .     

       0,4–1,7 ./ .  
         
 .      2,5    

     ,  ’    
.    ,       

 10–15%          , 
 ’      .    

        
   – 7,9 ./ .     

   – 7,5 ./ .      
        ,  

   6,3–6,7 ./ .       
    3–25%  .  
          

    – 18,1 / ,      31,3 
/ .         – 16,8 / .  

     14,1  12,3 /  .   
         

    .   
            

 – 96,2  95,4% .      , 
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    93,0–94,8%. 
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       – N (µ, 
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),        
   ( )  –  
  – W( , ).     

        
,       1,0 %  0,5 

%  .    σ  
      

     ( ) , 
       

 (  2,0 % )     (0,8 %).  
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  ,        
    . 
         

       .  
  ,        
     12–14 ,   10–12,   5–8 . 

          І ,   
   .    ’  є   є 

 –       
,     ’ . 

  ,   ,  
   є  ,    

         
  .       

є   ,    є 
  , є   . ,   , 

є “ ”    є  
   .     
 ,     .  1   

  2000 .    150–350 .  ,  
є     . 

       
     ,  ,  є 

,      ,  
  , « » ,   , 
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     ’   є    
      ,       
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,   1000 , , .  
       : 
  .    2015–2016 .  

        
 . 

       : 
     19092-92,   –  3355; 

 1000  –  10842-89;     –  
13586.2-8;       –  10843-76.  

        , 

    , , 

,      . 'є   
       ,   

 . 
       

    ,  ,    
      ,    є  .  

 є  ,      .  
    ,    ,   

  є        
 . 

 є       ,    
   –           

 .       є 
    .      

   ,   – 12,9%,   – 13%. 

    ,  є     
,    15%.   ,    

 ,        є .   
 є   є      є . 
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      ,   
     2015–2016 .  
    80  100 /        

     „ ”   
  300 / . ’       

(  –  2–3 ,  –  4–6 ).   
      .  

     ,  
        

 ,        
  . ,    ’    

 (     )   
   .        
     10,1 . 2/ ;     – 32,0 . 

2/ ;     – 34,8 . 2/ ,      

    13,2 – 13,6 . 2/    . 

         
  1,0 – 1,1 . 2/        

 .       
  .      

    – 80 /   ,   14,6 

. 2/  –   , 45,8 . 2/  –     48,4 . 2/  –  
   . 

   ,     
             
     ,       

 –     .    
            

,     ,    .  
          
  (   )     
  .       

     ’ ,      
  –       3,12 / 2  ; 

     -  – 4,41 / 2 
  ;   

 –   –  3,20 / 2  . 

         80 /  
    0,31; 1,76  0,58 / 2

     
  .      100 /  

     0,27; 1,75  0,51 / 2 
    

   .  
       80 /    
     є .    

  0,45; 1,88  0,76 / 2
  ,    100 /  – 0,38; 

1,85  0,68  / 2
       . 
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 2015       13,6 /   
     2016     1,7 / ,  

є       .    
        19,8–20,1 

/ ,           
    – 21,8–22,0 /     

.       1,3 
/ . 

 2016          
.  ,  ,      

    .     
        5,5  5,9 / . 
        
 1,5  1,6 /         

 .        

0,3 / .          
 80 /    ,        7,9 

/ . 
,        

 –  є     ,   
   . 
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. . ,      

   , . ,  
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     [  ., 2013]. 
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  ,  ’    є    
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є  [  . . 2003]. 
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  –     ,    . 
  ,   є     

. 
       

     .    
        

,         
        

 є , є    [  . . 2010].  

       
  ,  є   

,       (Є  
. . 2012).       

    .    
 ,  ,       

           
   262,5  1036,8 / ,     -

  – 958,2 /  ( .).    
        – 

 54; 36  44  .     
   956,8 /      
          1445,6  

133,4 /  –         -

 . 
1.     (5Ń )  

          
   

  

(  
 1   

)  
, 

/
 .

 
.   , 

/
 

 , 
/

 

 
 

, 
. 

N45P45K45 6,6 956,8 34,5 69 

N90P90K90 7,3 –262,5 51,5 54 

N135P135K135 7,6 –1036,8 50,2 36 

 9  6,5 623,4 32,3 60 

 13,5  7,1 1309,9 48,2 87 

 18  7,4 1332,2 54,8 92 

 4,5  + N22P34K18 6,8 1445,8 43,2 86 

 9  + N45P68K36 7,5 133,4 54,0 65 

 13,5  + N68P101K54 7,9 –958,2 59,6 44 
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 ,  є       

     є     (  , 
,  , ).    ‒   

. 
        

           
   , ,     
   4-        

440 / , 2  ‒ 320 / .       
N110P30K80 ‒ 120 /  2 5  N110P60K80 ‒ 240 /  2 5.    

           457,5 /  
     826,1 /    1    

N110P60K80.       149,6 /     
  285,0 /  2 5   N110P60K80.    294,9 /   

  ,       592,3 /  2 .  

        
  ,         

  . 
       60 /  . . 
   ,   ’є            (-

45,0 / ),     30     
    .       N110K80 

(-246,7 / ).     (-457,5 / )   (-
294,9 / )          .  

        
          

    . 
     N110K80   

  (185,2 /  2 ),       
   (-182,8 /  2 5).    

 (-325,6 / )   (-85,0 / )       
   .        

N110P60K80 ‒ 29,5 / .  
,         

         ,  
         

      ,   
     . ,    

   ,     є  є  
 ,      є    1  

  N110P60K80. 

        , 
  91  105 %,   ‒  56  104 %.    ,  
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  є  130–150 %,     
         

.          
 225‒261 %.       
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 2016         
       32,6 / ,     

 ( ),       30,8 / ,  1,8 / . 
    31,5 /     

  0,7 / .  
         

    31,3 / ,  є     
4,3 / .       26,7 / ,   0,3 /  

,   . 
,         

 ,        
         

     , , ,   
       27,7 / ,  

   4,5 /     . 
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  (Triticum spelta L.),  є    
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  «    
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    . . є     
 «MS Eб ОХ 2010». 

    є   ,  є  
     .  

          
.          

є    16−25 %.  

     ,     
          

16,0 %       16,3 %  2015 .  15,7 %  
2016 . 

           
 20,4−24,8 %.       

    455  471.    
  24,4 %  2015 .  25,2 %  2016 .,   

      .  
      

  467.     23,9 %   
2015 %  23,3 % −  2016 .       

     . 
   473       22,8 % . 

       23,0 %  2015 .  22,6 %  
2016 .,    .  446    
21,6 %  (21,5 %  2015 .  21,6 %  2016 .).    

         
 . 

        458 –    
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   ’ .     ’    є 
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  40%  ’ .      
    є      
 .   ’  ,     

 є     ’ ,  . 
,       

     ’   .  
,  -  ,       

  . 
 ’     ,  є   

        4014  . 
      , 

        
     4014  2015–2016 .    

 1,5; 2,0; 2,5  3,0 /       ,   
    –600     

200 /      .   – .  – 

   (   – 3,3%).   
    100    . 

     ,    
          

. 
,        8–10  

  2015    ,        
1,5 /       8%.   2,0 /  

         
  13%.       

   2,5 /  .      
 17%.      3,0 /   

         2,0  
2,5 /  ,          

  –  12%. 
  1,5 /         
      11%,    2,0 /   –  

13%.   ,      ,   
 2,5 /  .      

  17%.  ,     2,0  2,5 /  
,      3,0 /  ,    

        12%. 
      2016   ,  

         
      2015 ,      

   ,  є     
     . 
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, ,   8–10    1,5 /   
       7%,     2,0 

/   –  13%.  ,    2015 ,   
   2,5 /   –  17%   . 

         
  ,         2,0  2,5 

/ ,        9%. 
         1,5  2,0 /  
        12  

14%.  ,     ,     
2,5 /   –  18%   ,    3,0 /  

 –  12%. 
,   ,      

 '         , 
  , є     ,  

є     .    
   2,5 /   –  17–18%     

 ,    . 
 

 

′      
  

 

 . . ,    

. . ,     

У ь  ь   , . У ь, У  

 

 –     .    
 є   .  є    

 (20%),  (15–20%)     (60–65%).    
   є , , .    

1,34  , 78   .   
   ,        

  .    65–70% , 9–12% 

, 4–8%    (    40%)    2 % . 
  , 1, 2, 6, , ,  ,   

 . 
 є       є  

         '     
     .    '   

    . ,   -    
   ' ,          

          
    5,5–6,3    . 

  ’  є       
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.      ’ ,  
 .    є   ’ ,  
є        .  

 ’          
,  є   ’       

    .  
      , 

        
     4014  2015–2016 .    

 1,5; 2,0; 2,5  3,0 /       ,   
    –600     

200 /      .   – .  – 

   (   – 3,3%). ’  
   -  . 
     ,   

    є    
    ,    

'      . 
,  2015     '     
   ,    1,5 /     
 80% '     74% –  .   

       
 ,    '    . ,   

2,0 /    '        87%,  
  –  81%.  2,5 /       

'        .    
  '      92%,   –  88%. 

       
       3,0 / .   

   '      95%,    
–  93%. 

    '     
   ,           
 .  є    '     

.        
     . 

, ,       1,5 /    
  '         

 78%,       80%.     
  2,0 /        85%   

 86% –  .        
2,5 /     '      90%.    

  ,     ’  
        

3,0 / .      '      
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  94%,   –  95%. 
   ’   2016  ,  

        ’   
     2015 ,     ’    , , 

,        2016 . 
,    ’      

   1,5 /     ’     
   80  72%,    2,0 /   –  87  81%. 
      2,5  3,0 / ,    2015 

,          
.       ’    
   91  94%,    –  94  93%. 

  ’  ,    
    ’       3,0 /   – 

  93  94%. 
,        

,     є    
     .    

   '      3,0 /  . 
 

 

      
      

   

 

. . ,  

. . Є ,    

У ь  ь   , . У ь, У  

 

     –  –
 є  ,  є   

  ,  є    
     ’ . ,   

    є .  
   є ,    є 

   -    .  ’   
   є      

    .     
     ,  

 ,   ,    .  
   2015-2016      

,       
 .        42 

   200 .    .    
 :          
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     250 / .  ,   3 – 5 

        0,8; 1,0; 1,2 
/         ( )  (50 / ). 

   ,   . 
        

  . 
       

    ,  ,    
      2015 ,     

  –  2016 .,  ’    , ,  2016  
     ,    є  

   . ,      
   .  

      ,  
          

     .   
 ( є  2 ),   10      

   (0,8; 1,0; 1,2 / )     
       8,8%; 6,7%  4,6% 

.         (  
 )    1774, 1759  1710 

. /    1554 . /     . 
         

   ,    
   128 . /  . 

        
         

   .     
       1874; 1856  

1843  . /  ,   20,6; 19,4  18,6 %   . 
        

   +   (  )    
  , , , ’      ’ , 

            
   , , ,     

. 
       25   

  ,       
       
    10-  .  

      0,8; 1,0  1,2 /   
      50 / ,   

      8,1; 7,3  5,2 % ( є  2 ). 
         

    50 / ,     
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        3,3 %.  
      

      ,    10-     
. ,        

 (0,8; 1,0  1,2 / )     ,  
     : 2005; 1990  1971 

. /    1771 . /    .  
    ,      

         
 є   ,  є    
     . 

 

 

      
      -18  

 

. . ,    

. . ,    

   , . ,  

. . ,    

 , . ,   
 

     є      
   . ,     ,  

2013        1356,7 . ,  2014 – 1805,8 

. ,   2015  – 2158,1 . .     є  
,     є     18,5 – 21,6 / . є   

     є   ,  
      ,  є 

   ,  ,  
   є      . 

       
    ,     

           
         
   .         
        

       . 
        
       є   

,       ,    
      ,  

      :   
 ( );  -18   400 / ;    

100 /     -18   400 /       
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100 / .  
     

     . ,   
         10,2-18,5%. 

       
   10,2-12,5%    400 /  .   

        
   15,1%   100 / .  

    -18   
є ,    ,   
         
     18,5%. 

        
       -18     

400 /     100 / . 
 

 

        
       

     

 

. . ,    

. . ,    

. . ,    

   , . ,  

 

   ,    
’ ,    ,   є   
,   є  ,   

 ,   є     
’          –   

     . 
   є       

         
  (Drozd D., 2007;  . ., 2012). , 
        

Т     Т Т ,     
  ’є     є 

  . , є   ,  
 є      , 

       -   
,   ’    ,  є 
        (Dent J. 

B., 2006; є  . ., 2013;  . ., 2015). 
    є     
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    ,    

    ,    
є .         

,         
(  . . 2014). ,    є  

         
        

 є   . 
         

    ( - , 750 / )   

( - - , 69 / ),          
    (   , 

 , ,    , 
, ,    ),   
    . 

      , 
          

2012–2014 .       
 .       . 

     15; 20; 25; 30 / ,   – 0,5; 0,7; 

0,9; 1,1 / .         25 / .  
     –     

 (  )    +    
  (  ).     

         25 / .   
  300 / .      

 100        
( є  . .  ., 2003). 

    ,     
,   ,         
,          

. ,           
 71 ,         15; 20; 25  30 

/       4; 6; 10; 1% ,     
    0,5; 0,7; 0,9; 1,1 /  –  3; 3; 7; 1% 

.  
        

       . ,   
            22 ,  

  – 27 .   15; 20; 25  30 /    0,5; 0,7; 
0,9  1,1 /           

    2; 4; 6  2  2; 3; 5  0% . 
         

   ’  ,      
  .        
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       ’      
( , ,  )     

      .  
        

      , ,  ,  

          
 25 /    – 0,9 / ,    12  10%  

 . 
        

    . ,    25 /  
           

   6%;    –  3%   8% –    
 .        

          
  .        

15; 20; 25  30 /      0,5; 0,7; 0,9; 1,1 /    
   I    7–13  4–10%   

    ,  4–15  3–12% –   ,  
7–19  5–15% –     . 

,         
  ,     .  

          
 – 25 /    – 0,9 / .       

є         25 /   
 0,9 /     ,   10–19% є  

. 
 

 

      
     

 

. . ,    

У ь  ь   , . У ь, У  

 

    є     
 ,   є  . є   

  ,    ’  є 
 ,       , 

     ’ ,     
       ,  

.            
,   . є     є  

,           
.     ,     

     ,   є  
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,      є     
 .     є ,    

   є       
.  

         
 є   .      

 є         
      ,  

     -   
.  
      

        
  .       
       -  

   .  
       

    , , .  
      .  

    2014–2016 .    
     . 

   –    
  .  

     .    
    35×15 ,  є 200 . ./ . 

          
.        .  

      
  .       

 2175–93 „  ”   ISЇ 8683-2001 „ - . 
       ”. 

,        
         

.         
        . ,  

  2014–2016 .      
  .         

    –        
 .  

     .  
          

          
         

   .     
   .      

    .      
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.          
   16–21 / . 

     5–6   15,6–19,3   
     ,      

    – 19,3 .     
     . ,    
      31,4–38,3      
,   –   . 

,       
  .      

(   )   , ,   , 
  .  

   -  ,      , 
 є  є     .   

2014–2016 .  ,      
    ,     

,  . 
          

      – 18,4 / ,   
є     4,2 / .    

     – 16,3  15,7 /  ,  
   2,1  1,5 / . 

,         
        
        
. 

 

 

    
  

 

. . ,    

У ь  ь   , . У ь, У  

 

  ,   ,  
   i   є    

     (i   ).  
     ,   

є    ix ,  i   
. 

    i    
  .         

,   є .     
   . 

   ,  є    ,   
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,   ,  ci y,  , 
 i  .  ,   є  i iє  

     є . 
   i  

     i    

      .  
        

 ,    ,   
, i   ,    '  

    . 
      є 

  .    є    
   

E = αP ± ∆W+ M + W  + W , (1) 

 Е – , 3/ ;  – ,    , 3/ ; 
∆W –  ,  є      

, ∆W = W  – WK, 
3/  (WH i WK –        

  , 3/ );  –  , 3/ ; W  – 

'є   ,      
 , 3/ ; W  –      i 

 , 3/ .       
    (  >5 ).     

є  ,    є     
, ,      . 
      

   i     
. 

. .       
,      i    

Е = К , (2) 

 Е – , 3/ ; К – є    
(     , 3/   3/ ), є   

     ,  ,  
 i io o i x  ;  –   

 , /   / . 
   є ,      
     ,   є '  

      . 
. .       є 

 i   .     (  
     ) є   

E = ∑t° (0,1t
0

 – r/100), (3) 

     

E = ∑t° [0,1t°c + (1 – r/100)], (4) 

 ∑t° –       



А а ь  и а я а  а а  а и 

 

56 

; t°  –       

; r –        , %. 
     i     

( . . є ).    –  i  
.  є       

   i  ,   
є    .   є  

    ( ),  є    
    1 ,   .  

       
 

E=k  ∑ d, (5) 

 Е –     ; k  –  
є      , / ; ∑d –   

    , . 
   . .    

 

Е = 0,001κ (25 – t
2
) (100 – ), (6) 

  –   , ; t –   , 
° ;  –    . 

       
     ,   

  ;    (  )  
 ,  є ,    ,   , 

  ;      
i    .  

 

 

      
     

 

. . ,    

   , . ,  

. . ,    

    , . ,  

 

     , ,     
є      .   

,        
      є  

       .  
є       

 ,       
    ,    
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    ,   . 
     2015 .  

   .     
    .    

    . 

   1000 ²,  − 890 ²,  
.   , , . 

     .     
 (1, 7, 14, 21, 30 ).        7 
.     . 

ʼ ,       ,  
   .     є  

 1,5 . ,    100−120     
 .      є  

       .  
’   1 2       . ,  

  (1 )     1    
   107 ./ 2

 ,   28,9%   .   30  
 ’   1 2    50 .,   39,8%% 

  . 
    (15 )  ’  є  

,          
    . ,      

1 
2
    28 ’ ,     28     

22.  є    ’ ,       
   2−3     . 

   є    ,    
є  .   ,     

є      . , ,  
           
. ,     1      
 − 14,8 ,      – 15 .  

        21  – 16,4 .  
 є   1000 ,        

7  – 53,9 .        
        51,6  49,4  .  

   ,       
         – 

      (66,5 ),     
(58,8 ).           

     ,      
68   1 . 

 ,        
      ,    

     ,    
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        . 
         

   . ,         
є,  є ,  є  ,   є  

   є      
.  ,       

 є , є   ,  є 
     . 

     є    
        . , 

  1    2,29 / ,     – 

2,46 / .         
  21  – 2,83 / .  

,        
        14  21 .    

  є    .  
 

 

       

 

. . ,    

У ь  ь   , . У ь, У  

 

’є     є  ,  є 
  ,    ,   

,   .       
      ,  є  

 ,      . 
     ’   є 

     ,  
є   ,       

         
    . 

       : 
  Є .    2015–2016 .  

        
 . 

     
,     ’  :    ǿ 6,0          

(1 );    ǿ 5,0  (2 );    ǿ 4,25  (3 ); 
   ǿ 3,75  (4 );    ǿ 3,75  (5 ).  

       
 19092-92,   –  3355;      
  –  10843-76.  

         ,  
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    .  ,  
  є       

( )      .  
        

  ,    ,   ,  
  . 

      ,  
      ,    ,   –  

 ,     є   
  , ,   , 

       .  
  ’є     є є     

 :   – 14,27 3,  Є  – 12,45 3,  
   9–20 3.       

        – 42,57 2 ,   Є  – 

39,15 2
. 

   є       є 
     .  є      

,       065–0,68. 

         
 Є є    , є    

 ,       , 
є    є      

   .  
    є      

   ,       
 .       Є    
    ,  є      
,        

. ,         
22–35,   Є  – 23–36%.     

    ’   ,     
       . 

 ,       
   .    ,   

 .         63,5–78, Є  – 58–
75%.      ,      

      . 
,      Є  є  

  ,  є     
. , є       

  ,      Є     
     4524:2006.  ,    
         .  
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. . Є ,     

. . ,  

   , . ,  

 

  ,     ,   

є  .       є  

     -    

   .   є     

 ,  є        

 .   є      

   ,   є    

 . 

    є   , 
 , ,   

( ,       ).  ,   
  є  -     

   ,  є   є  
     .      

  є     . 
         

: ,     .   '   
 : ,   .       

 50–70 %     .    
    ,   0 ° ,   
     3,8 ° ,  '   

   4 – 5 °   5 – 6   .    
        

  15 ° . 
             є      

            
 .     є  11 ,    - 

 18 .    –     11 , 
       16 ,    6 . 

      12,5 ° .   

   – 138 ° .      -      

82 ° .      –     21 . 
  –  є      , 

      є     ,  
 ,   .       

  –       
 .    є  10 .  
  –     20 ,     
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  10 , , ,   33 .    
     є       

    198 ºC,    99 ºC. 
   9,7 ºC   є   14,5 ºC.  

    –         
 28 ,       88 . 

      –     
  ,     ,   
   ,    

    ,       
.      є  6 , 

є   26 ,    55 .   
     141 ºC,    

43 ºC.     є 5,7 ºC     0,4 ºC. 
      32 .  

  ,     , є  
 :      ,  

     .     , 
     .      

      
.              

        
  –       . 

       є   
    ,     

       ,    
       .  

       
          

       
 .    :   

        0-20 ,   
    – ,  – ,  –  

,      .  
,  ’        

   0,56,     3-4 

.    є      – 

, ’     0,61,       
’  .       -    

 є  ,  ’    0,74.   
         –   

, ’        0,63. 
           ,   ,      

       є     
 – .  
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(LEPTINOTARSA DECEMLINEATA SAY.)    

 

 

. . ,    

. . ,   
У ь  ь   , . У ь, У  

  

        
 є   Leptinotarsa decemlineata Say.  

      
    2015–2016 .   

    .  
         

  є     10–20 .   
           

 .   є   ,   
 ,      15 0    13–14 

0 . 
    ’   ,     

є   .      
  2015      ,  2016   –    

 .       є 1–1,5 ,   
       . 

          . 
 2–3     ,     

 ,   ,  , 
 , ,    ,   

  . 
  – ’           
  (  28–30 .,  50–70  )    

    .       
 (  900  1600,   2000 . є ).  
       2015  2016   

   ,    –  10–15 . 
      є  20–22 

0   
  65–70%.    2015   2016   

    .  
   18–24 :  ’    

 ,  –    ,  , 
 .      .  

 є   -  .    
     8–10   :  2015   –  

   ,  2016  –     . 
    ’       (    

2015,    2016 ).    ,  .  
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  є    є є ,      . 
    , є    8-12   

  .       130 – 

400 .   є   2015      
 ,  2016  –     .  

 6 – 8  ’       –  2015 
     , 2016  –     . 

        .  18 – 24  
     .     

 (   2015 .,    2016 .) 
    (2016 .) –      (2015 

.) ’     .    
  ,  .     

          
  є. 
,       

     .    є 
 ,        . 
 
 

        
   

 

. . , 
 

У ь  ь   , . У ь, У  
 

,      ,  , 
,     , '    

  ,      
      .  

       . 
,   -    ,    
    ,      

    ,     
.          

    .  
        

  є     .   
:     ,  

   . 
       ,   

  ,   , ,    
      . 

  ,    , , 
                                                           

*   – . .- . ., . . . є   
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 , , ,  , ,    
       -

 ,       (  . ., 2011, 2015; 
є  . .,  . ., 2009; 2013).    ,  

         
        10-15%,  

   -        25% ,  
  -  35%,      –  +2,8 – 7,9 /  

 7,8 – 29%   . 
      ,  

       
:      ,     

,     .  
        

          
,         

    є  ,  '    
,     .   

    є    .  
      є    

    - .     є   
  .          

 є   28%,   1,5  ,     
(  . ., 2011, 2015; є  . .,  . ., 2009; 2013).   

 ,   є   ,  
    ’     

  .    
        

  – ,  ,  
, ,   .     

 ,    ,   
    ,  ,  

 . 
 

 

       
      

 

. . ,    

У ь  ь   , . У ь, У  

 

є        є 
’  ,       15-20% .  

        
   ,   , 
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  .  є   ,    
’  є    ,   

     

             
  є     .   , 

   ’    ,   
   –    ,  

     ’ . 

          
 є  ,     

      є      
 ’  .       

 ,      ,  
  ,         

 ,    . 
           

      ’  ,    
        3   

   .  
        . 

  .     – 50 2
. 

                 
     -600.   
 300 / . 

            ,   
’        , 

         . 
   ,   ’       

   ,       
 '      ,  

’          15,9%,   –  27,6%. 
  80 /      77,3% '   

  73,6% -    .    
      ' . ,   100 

/     '       80,6%, 
   –  80,2%.       120 /  

 ’      86,2%     
85,7% –  . 

       '  
  ,       .  

    '   ,   
    . ,   80 /    

 '      84,6%,    – 85,9%  
  .  100 /    

’         87,9%    
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 89,1 –  .      (120/ )    
   90,5% '     92,9% -  . 

                 . 
   80 /        

      9,6%.     
           100 

/  .        12,6%.  
 120 /           

    ,   8,3%  
. 

                 
    ,      

. ,      80 /      
.           

23,4%.        100  120 /   
          

   ,        
     17,3  14,3%. 

                
 ,          
     3,6%.  80 /      

        2,0%,   
 100 /      5,0%.  120 
/          

 ,      1,4%.   
       80 /   

     9,3%  . 
     ,          

        є  
’    ,     є   

   .      
,        100 / , 

           
 80 / . 

 
 

       

   
 

. . ,    

У ь  ь   , . У ь, У  
 

  –     ,  
є     .      

є     є    
 .    ,  є   , 
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 40 %    .    
      20 % .  
         

    .    
є    є ,    . 

        
        

    , 
  1964 .      : 

,   - .     
     :   

  N45P45K45,  –  N90P90K90,  – N135P135K135, 

 – 4,5 / , 9, 13,5 /   .   , 
  .        

        є   
      .  

    ,    
 є          

,         . 
,    ’   (2011–2015 .)    

  ,       30 /   – 

17,4 %,     (  )       
  (15 /   + N30P68K15)  – 17,3 % . 

        
     .   

        N90P90K90    
        0,2%.    

(N135P135K135)   (N180P180K180)     
  16,9  16,4 %     17,3%. 

       – 16,9 %   
    60 /  . 

-        
      .   

,            
0,1–0,2 %       .  

   ,      -

      0,1 – 0,3 %.  є  
 ,   -       

       30 /    
    N60P138K30 (  )    

  0,4 %,    (45 /   + N90P202K45)   – 0,6 

%. 

  ,      
      2012, 2014  2015 . 

,        2012    
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 16,2–17,8 %,  2014 –16,7–17,7,  2015  – 18,7–19,9 %,    
2011–15,3–16,5,   2013  – 14,9–15,3 %. 

,  ’        
       -   

. 
 

 

       
        

 

. . ,    

У ь  ь   , . У ь, У  

 

      ,   
       
         

          
,      ,   

          . 
       є    

    .      
      ,    

.    є  , є   . 
     є  ,  ,  

 – ,   є  . 
       

    ’ . 
       

   , є        
. ,  є ,      ,  є 

,      . 
      є    

 ,       .   
       –   

     . ,   
  ,      є  

      . 
           

 –      .    
          є   

       .  
   ,       

  .         
є   .  

,         0 – 20 
       – 41,0 – 51,5 /     
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 .          
 – 24,6 – 30,2  16,4 – 21,3 /     . 

,   ,       
,  ,   . 
     ,   

    2,8 – 4,3 /  .    
         – 18,4 – 

27,9 / .        ,    
,   41,0  21,2 /      ,  , 

,     N160     – 32,2 / . 
          . 

     –  1,5 / .  є  є  
 ,     ,     є 

  .        
    – 15,2-17,2 /  . ,  , 

      .       
       є  – 15,2 – 18,7 / , 

 є   є        
  . 

     ,    
    є    . 

  є           
є .  

,      І40-160  є  
     .      

  ,       
.  ,     ,    

       3 . ,   , 
   є   . 

 

 

   ,     
   2Ńń6  

 
. . ,    

. . ,    
. . ,  
. . ,  

У ь  ь   , . У ь, У  

 
  є   ,     , 

    14  2016 , є  145 .  
,      є 52 .  

,  є -   —   
є        —  

є   16   є  ,   11,3  %  
   ,   є .  12   
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  . . . 'є      
 -   ( ).     

      
  ,   —    

       
  . . .     . 

       ( ),  
’  —    є   

      
,       ,    

  « ».  
98     60,9 %   , 26 

 16,1 % – , 10 (6,2 %) – ,  (5,0 %) – , 
 (4,3 %) – ,  (2,5 %) –  ,  

(1,9 %) – .    (1,2 %)  ,   (0,6 %) – 
,    . 

39 %   ,     є   
, єє     .    

 – 21  14 % –  2015 .  2014  2016    
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є     0,13). ,   68 % 

     (>80 %)  
 -  ,     1,5 %    

    <50 %.  

        0-

30     ,      
  1,18  1,32 / 3.     

    є  ,   
   є  ,    є 0,05.  
        



А а ь  и а я а  а а  а и 

 

74 

 ,  ' є ,     
       

(>1,30 / 3
).   

  -      
      (    

     ),      
  (     ). ,  

       
.        (  7,2 
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 3,5  37,0 / 2
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ENVIRONMENTAL ASPECTS OF SOIL ORGANIC MATTER 

MINERALIZATION 
 

E. SKRYLNIK, Dr. habilitatus  

A. KUTOVA, Ph.D.,  

V. HETMANENKO, Ph.D. 

National Scientific Centre "Institute for soil science and agrochemical 

researches named after Sokolovskiy", Kharkiv, Ukraine 
 

In the XXI century in the forefront are an issues of global environmental and 
climate change, deficiency of food and energy, loss of biodiversity and ecosystem 
stability. Furthermore, there are the problem of soil organic matter loss and disbalance 
of biogeochemical cycles of soil carbon and nitrogen all over the world. Rapid 
changes of gas composition of Earth's atmosphere cause that fact that carbon and soil 
organic matter have been become an objective of not only traditional agrarian 
sciences, but also such disciplines as geochemistry, climatology, etc. 

For the last 50 years of intensive agriculture decrease of humus in the plow 
layer of Chernozems, depending on region and type is about 21 to 40%. Annual 
humus loss is an average 500-900 kg/ha. 

Humus substances on 52-62% consist of carbon. After its mineralization 
carbon dioxide enters to the atmosphere and contributes to the greenhouse effect. It is 
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known that 20% of carbon dioxide which accumulates in the atmosphere due to 
anthropogenic activities is formed by soil organic matter destruction. 

Soil carbon pool is a function of organic materials applied to a soil and the rate 
of its composition. Income of plant residues into a soil and its transformation into 
humus and organo-mineral complexes is a way of carbon sequesteration. The 
quantity and quality of organic substances entering a soil is the main factor of 
mineralization, synthesis and resynthesis soil organic compounds. 

Scientifically grounded technologies can mitigate the greenhouse effect by 
reducing gas emissions and using of arable lands of Ukraine for carbon sequestration. 

To reduce soil organic matter mineralization it is desirable that it was stable 
and applying organic materials was quickly stabilized providing soil carbon 
sequestration. It is important to enhance a scientific approach to solving this issue in 
order to understanding a mechanisms of retention of carbon and other components in 
a soil. 

Significant role in sequestration of carbon according to resource saving 
agriculture belongs to efficient management of crop residues. In addition, plant 
remains is valuable nutritional and energy substrate and a producer of low molecular 
soluble organic compounds. Reducing of mineralization soil organic matter and 
intencification of humification processes up to 50% can be achieved by deep plowing 
of organic materials into a topsoil and its combination with mineral fertilizers 
(especially nitrogen). 

As follows, whereas nowadays a potential of soil to carbon sequestration is 
widely recognized it is necessary according to accumulated factual material to 
understand the role of soil carbon compounds in carbon dioxide production, 
principles and mechanisms of its transformation in soils of different argoclimatic 
zones of Ukraine under the effect of different land use. 
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. . ,    

. . ,    

У ь  ь   , . У ь, У  

 

e e i ec c  М  a Ш  c a o Ш  ec c o o o e ia  
ci c o o ШМ Ш К М К К  Т c a  , О К Т   

 aco o    .  
      

    ,     
  « »   

      
 .  

  є   -  ,  
’     .    

  є ,    
 ,     ,  

78,2 %. ac a i i  a a i  o i e e  МТ М Ш ШМ Ш a М Ш Ш 
К О  c a aє 76,1 %,    a e   o 

a o a  o a a ax o  i e   . ,  
    є   

 ,   є  . 
  є    

           
  . ,       

-    є   
       , 

     . Ш К О  
Ш К Ш Ш К Ш   Т Т  К К б Ш О О Т  К О О  

МШ  Ш К ТМ  МТ М Ш ШМ Ш К М б , К К Ш  Ш О  
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К Ш К О   О Т Т б Ш К Т Т ,     
    .  
     

  є   
    ,    

 ’ є     
,  ,    ( ) 

     .   
      (   

   ,    
   , О О О  Ш Т О Ш  

,      . .),  є 
      

.          
      , 

 є  .      
  ,      

       К ТШ К  
Ш М К  О О   ( К . 1).  

 ń.      
   

 
 

 

 

   

 
 

  (  
 , ) 

   
,   ,  

   

    
 ,   

 

  
,    

   
  

   
 ;  

        

   
    

  
   

   
   ,   

;    
      

     

  
 

    
 ;  

    
   .- .  

  
  

    
;      

  

  
  

    
  ; 

    
  ,   
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   . Ш Ш є , Ш  ШМ Ш  
О О К  К Ш О  О К Ш Ш Т ТМ О б О Т , Ш  б 
Ш М Ш К М   Т М О  М К    

О ОШбШ Ш б КбШ Т , : 
– К , МК Т О К Ш  Т М О Тє  МТ М Ш Ш ШМ Ш К М К 

КМ Т Ш  ,  О Ш О Ш К  Ш  О О Ш Ш 
К Ш Ш К М К  Ш М  О О  ОМ М  ( К К Ш ШМ Т 

, К О  О О , О Т Ш О Ш М К  О О Ш  Т   . .); 
– Ш К Ш ,  Ш  М К К  О О Ш М К Т  Т М О  

О ОШбШ Ш б КбШ Т . 
,  О О Ш  О К Ш  О К Т ,   
 , Ш К ШМ  М К Т ШМ Т К  ТШ Ш  

       
. 

 

 

       
    

 

. . , 
 

У ь  ь   , . У ь, У  

 

 -      
   .    60,4 

. ,    42,4 .  (70,2%)   , 
  – 81% – .  є      

,   є     .  
  , ,     
    ,    

       , , . 
        

        
,  є   . 

        
є         

.         є 
 ,          
 ,  .     
     . 

         
         

                                                           


   – . .- . ., . . .   
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   .    – 

    .     
:   ( )     30, 45  60 / .   
  180 2,  – 100 2.   . 

          
       2016 . ,  

    (30 / )    
 38,9 /   30,1 /   .   43,6  46,7 /   

     45  60 /   . 
           

    ,     
  .  

         
   .     

 18,8%       .  0,1  
0,3%          45  30 /  

 .  
           

1,62-2,97 / ,    7,43; 8,24  8,78 /    30; 45 
 60 /  . 

 

 

      
 ńŃ6     

 

. . ,    

Є. . ,  

У ь  ь   , . У ь, У  

 

      
,       –   

, ,    ,    
  .  ,      

   ,        є  
  ,  , ,    

, . 
  ’       

  ,  ’         
 .     ,    

  Є         .  
     ,  

, ,  ,  , ,  . 
    ,     

  ,     ,  
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, , , , ,   . 
        

  , ,       
106      «  »,  

  .     .   
 2011    5 2 .    -   

 .   . 
    ,    

   2016        
 . ,      
   41,4-80,9       . 

     . 
         – 78 

/       – 33,0 / .    
   .    

     5,9-15,7 /        
,      .  

      ,   
        , , 192  

187 ,    .   
      (95 %)   (94 %).  

 ,       є  
  ,        . 
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І І  І А - А  
А  

 
 

 

 

 

 

       
      

(VACCINIUM CORYMBOSUM L.)    
  

 

. . ,    

. . ’ ,    

У ь  ь   , . У ь, У  

 

  ,    (Vaccinium orymbosum L.)  

      є    
є  , ,  є   , 

 .  ’        
    in vitro   ,   

       
-  ,     . 

        
   є     
      

.    є   
     -   

         

         
    . 

       
   —  (Bluecrop),  

(Bluegold),  (Duke),  (Darroy),  (Elliot),  (Spartan),  
(Toro).       
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 ,   « »  
   « ».       18 

    ,     
  є  10      
.        (  

4,0–4,5)          є   
 4:1:2. 
 ,   ,   , 

      ,  
       .  
        

:  ( ) —     ; 
 ( ) —    ;  ( ) — 

    є    
(  )    . 

       
( )         

   .  ,  , 
    —      

,    є    .  
           

 .        
    є     . 

    ,      
       
 . ,      

         
  є 190  (    ).  

   ,   , є    
19 ,  15 ,    —    — 

 10  18 . 
        

      є    
 .         

 — , , , , ,    
  є        (  

 ),   7–9     .   
  ,   ,    

       54,8–76,2  ( ), 
71,9–96,8  ( ), 72,8–97,1  ( ), 71,4–89,5  ( ).  

           
,    ,   ,  , 

є   53,8–68,9 .     
  є    , є   ,   

  є .      
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     39,7–59,0 .  
,      ,  

,      .     
    ,     

   ,  , є  
   —    

є    .    
  -   є   48,6±2,9   . 
       

   1,2     2,6 ./    .  
   ,   ,  ,  6,4–8,6 

.  
      . 

         
( , - ),     . 

     -  
 є  –  .  
   -      
        

    , ’   
’   ,  є     

   ( –  ),    
’   —      ( –

). ,      
, , ,      

 ,     , 
 є 25–30 .,       

   . 
 

      
  (CORYLUS DOMESTICA KЇSEІKЇ T ЇPALKЇ) 

      
  

 

. . ,     

   « »  ,             

. ,  

. . ,    

   , . ,  

 

        
    ,     

Corylus L. —   (Corylus domestica KШЬОЧФШ ОЭ ЇЩКХФШ),   
 є  ,    є  ’  , 

є   -  ,   
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 ,   -    
  ,   . 

   –    ’ , 
,       є . , 

      є  ,  
    є     
 , -      є  

.      ,    
    . 

       :  
, , ,   -2.  

  -     
 « »    2011–2015 .   

      . 
       
        – 

        
   .      

       , 
        

  

  є , , ,    
є       .  

 є     ,    
,     .     

.     є   
є  . ,     є     

   + 10 ° ,      
60–75 . 

      є   
 ,       , 

    2013 ,    6       
  11    . 2012      

   –   +24     +17  . 
       2011  2012 .  

,      –      
        2011–2013 .  

    2014  2015 .     ,  
    ,    

   .   –  
    ( ,   –   

) –   є       
   ,      

  .       
      . 
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     -2 є  
   . , , ’   ,   

 -2 –  ,  є   
     ,      

  . 
        

   є       
 ,       

 -2. 

,      2011  2012 . 
    .  2013–2015 . –   .  
 є      є      

        
       . , 
    2011–2013 .     

.     2014  2015 . —    . 
 є      ,  2014,    

 .  
  ,   , є    

(    ),  є      
   .  

 ,   , ,   
         

        
      .  

 

 

     
      

 

. . ,    

. . ,    

  -  ,        

. ,  

 

     є ,  є   
   ,       . 

 є  , є     
  , є    .  

    є   є   . 
         

        . 
     « »    

  .  ( 1)      
     62   ,  ( 2),  
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, –    ,  ( 3) –    .  
 48 .  1   11-  ,  
  6 .       

.    34,26  30,89 %    
 .        

  (10,4  10,64 %).     є 7  
,    .  ,    1 

  – 31,61 %,       
 – 19,85 %,         

.      9   . 
      – 45,15 % 

(  є    )    – 23,37 %.  

      ,   
      .  `    

 .       1 – 890 / . 
      .    2–3 , 

 ’         ,  
 .  2,     ,  
    є  ,    – 

680 / ,   1,       є  . 
       – 385 ./ ,  

є         
  .   є   
. 

 ,         
.         

  ,  –    ,  
’      ,    

. 
 

 

      
 .    

 

. . ,     

. . ,  

  -  , 
. ,  

 

        
   [ , 1978; , 1974; , 2004; 
, 2004].    ,     

є      - є   
-   є є      

       .  
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  AМОЫ L.   -     
  - є  ,    , 

    [ , 1982; , 2009; , 
1960]. 

  ,       
 є ,       [ , 2014; 

, 1992; , 1992; , 2012; , 2004].  
  -     

є         
  .      є   

   ,      
 ,     є . 
   –  є      

  . ,      
  (Acer platanoides L., A. pseudoplatanus L., A. negundo L.) 

  (   ). 
        
-     ,  

    Acer L.    
 (          

  4      ),  : 
  є       6-    

( , 1974);    ;     
 1,3 ,  ,      ( , 1980), 

       , 
        

    [ , 1995; , 
1951; , 1993; , 1971; , 1997  .]. 

    : , ,  
   ,  , 

,   . 
   2770 .    Acer L.  

: 2121 . Acer platanoides L., 424 . A. negundo L.  225 . 
A. pseudoplatanus L.    ,   є A. platanoides L., 

  A. pseudoplatanus L.    .   
   є  7  60 ,   є 33,5 

.   є  2   25 .     1,3  
є    5,0–62,8 .      

   , , ,  . 
   є     

      
   Acer L.       

   .   є   
є           

 .      
        Ulmus L. 

[ , 2012]. 
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    « »  ,   

 Stigmella aceris [Frey, 1857], Phyllonorycter acerifoliella [Zeller, 1839]  
Hinatara recta [Thomson, 1871].      ’  
  ,      ( , 
’ , ).       

   -   , « »  
    93,8 % ,   ;  

       – 79,5 %, , 
       : Archips 

crataegana [Hübner, 1799], A. xylosteana [Linnaeus, 1758], A. rosana [Linnaeus, 
1758], – 4,2 %, .       

.       ’  
 – 45,3 %,      ,   

 ,   (35,2 %, ),  (15,2 %, 
),       (25,8 %, ). 
      . 

        . 
 ,        

  :  Acer platanoides L. – 92,1 %    
,  A. pseudoplatanus L. − 52,7 %,  A. negundo L. − 78,9 %, . 

        
   ,      . 

 ,     (   )   
      Periphyllus: 

P. aceris [Linnaeus, 1761], P. lyropictus [Kessler, 1886], P. acericola [Walker, 1848] 
          

 . 
 

 

      
 .  

 

.Є. ,    

  -  ,             
. ,  

 

          
 є     ,    

    ,   
, є      .   
       
    є   

    є  .    є   
     .     

   . 
     ( …, 



А а ь  и а я а  а а  а и 

 

108 

2001),     ( …, 1987),  
    ( …, 1986).   

    . .  (1971)  . . 
 (1963),      –  

 . .   .Є.  (2013).   
     є   3 .  

        , 
 є  є    , , 

, , , , 
    (  ..., 2000).  

      687 .  
17-  ,    11 .    1–2 

,    ’  (3 ). -  є 
   ’   (35,6  19,9 %     

).      , ’  , 
    .    

 ,  ,     . 
   – . 

        
,      5,0 %  ,  

  є   (38,7 %     ). 
        14,0 % 
 ,       ’  

.        – 41,0 % 
  .        

 (71,4 %     ), ’   (51,0 %), 
  (53,1 %)  є   (38,7 %).   

    110 .,  є 16,0 %   
  .   (18,0 %)  є  

.    , ,   , 
  ,  ,   .         

19,2 %      24,8 % – ’  ,  
   .      
   2,0  4,0 %  , .   

   .  
     ,    
,   ’        

,  ,    .    
    (47,6 %)  ,  

  є     . є  
     – 37,1 %.  є   

 ’       .   
 ,   ,    
 (9,6  5,7 %   ).  

          
    є  (57,3 %).    

 -   ,    .  
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   – 42,6 %,   ’ , ,    
.      –  .  

       є 
.   є 58,2 %     

’є .     є  ,  , ’  
  ,  .     

  (  ,  ,  
) – 36,3 %.       

 3,0  2,5 %  є   , .  
        
  є  ,  87,3 %    є 

       ,   12,7 % , 
     ,    

,   є    . 
 ,      є  

 .   є      
,        

  . є  є , 
 ,       
   .    42,8 %  

,           
   ,  є    є  .  

  (42,6 %) є   ,  ,  
   . є      

 є       
.          

   .  
 

 

 THUJA PLICАTA  -  
 

 

.Є. ,    

   , . ,  

 

        
    є   

Thuja plТМ ta.   Th. plТМ ta    
   ,    .  

         
, ,       12  

Th. plicata.       -   
          

 . ,    Th. plТМ ta  
     .  Th. plТМ ta 

      , ,  
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,        . 
        

Th. plicata,  Th. p. 'АСТЩМШЫН',      
 .        

  Th. p. 'AЮЫОШЯКЫТОРКЭК', Th. p. 'Zebrina'  Th. p. 'Zebrina Extra 

Gold',          
є   ,     .    

 є       
Th. p. 'AЮЫОШЯКЫТОРКЭК', Th. p. 'Dura', Th. p. 'Excelsa', Th. p. 'Gelderland', 

Th. p. 'Zebrina'  Th. p. 'Zebrina Extra Gold'.     
   .    є 

     ,  : 
Th. p. 'AЮЫОШЯКЫТОРКЭК', Th. p. 'Dura', Th. p. 'Excelsa', Th. p. 'Gelderland', 

Th. p. 'Zebrina'  Th. p. 'Zebrina Extra Gold'.  

      є  
      .   

 Th. plicata      ,  
: Th. p. 'Atrovirens', Th. p. 'AЮЫОШЯКЫТОРКЭК', Th. p. 'Can-Can', Th. p. 'Daniellow', 

Th. p. 'Gelderland', Th. p. 'Goldy', Th. p. 'Zebrina'  Th. p. 'Zebrina Extra Gold'.  
     .  

  Th. plicata  є Th. p. 'Can-Can', 

Th. p. 'Daniellow'  Th. p. 'Whipcord'. 

     ,   
 Th. plТМ ta      є  

       
 .    Th. plТМ ta є 

  ,     
.  

 

 

       
 HILADELPHUS L. 

 

. . ,    
   , . ,  

 
    ,     

 -       .   
    -     .  

         : 
      -25° ,      -15° .  

            
 ,       

   є    . 
      ,    
   .  
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 PС. ronarТus  ,      1-
1,3 , є       ,  

   .  Ph. grandiflorus   є 
 1,2   .   -  . Ph. incanus 

      .    
0,6-1,4   .       

  . Ph. inodorus    
 -   ,     

 .    Ph. latifolius  Ph. lemoinei 
 1   .    ,  

,  Ph. latifolius    .  
  Ph. mycrophyllus,     0,5-1   . 

  -      .   
Ph. tenuifolius є 1,6   .     

-  , ,   є  
     . Ph. virginalis  
   , є    1,3 . 

  . . ,     
        

       
      ,   –  

,    – .      
    Ph. grandiflorus,    

     ,  є  
        

     .   
є Ph. coronarius, Ph. magdalenae,   Ph. latifolius, Ph. californicus, Ph. 

mexicanus,             
.   є Ph. satsumanus, Ph. schrenkii,     

          
є    ,    є   

є     .  
       

Ph. mycrophyllus,        . 
 . . є       ’  
  ( -  ,  , , 

-      ).   
            

  (   , , -  
  ),     

        
 ’ .  ,    

,      , 
є    ,    

є         ’  . 
    ,  є  

      . 
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    ,   
  '  ,    

,         
 ,      ,   

  - є   .  
      ,  

  -  , є      
       -

  .    
 є  -      

  є   . 
       , 

    є   CЫ  PЛ   
  ,   є   

   - .      
         

 – CЫ  PЛ,  – CЫ, PЛ  SЧ   – SЫ, CЫ  PЛ.  
          

   ,   . 
       

  .      
   0,1-0,3% є    0,2% 

.   2-3   6-8 .    
      .   

   ,  , ,   
 .        

   .   
        . 

 

 

     
  Є   

    
 

. . ,  

   , . ,  

. .  

 "   "  , 
. ,  

. . ,    

   , . ,  
 

         
,   'є  ,     

         
.     є       

Є  , : , ,   . 
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    .      

  ,   ,     
    10-20 .  ,   

   ,     
    , ,   , 

  ,        .  
    є  ,     

,         
  . 
 ,  "EЛЛОЧ" ( ),    

є   26 є     .  
      ,     

    .       
 -  ,    ,  

  ,  .   .  "EЛЛОЧ" 
є    ,  є     

.   ,   є:  
100   (Acer),  :  (Camellia),  (Ginkgo),  
30   (Quercus)  20   (Betula),  40   
(Platanus),  20   (Buxus)  .   є 

,   90 %   є  ,  є  
 ,     . 

  ,    '   
є  , є     .  

є          
   '    ,  , 
     . ,  ,   

      . 
   "   ",    
    "EЛЛОЧ",      

         (  
є ,          

  ),  (    
 ,       

           
   , ,  ), 

,       . 
 ,     Є  є 

    ,  '    
    .  є   

 ,       ,  ,  
є         .  

           
,    . 
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     "  
 "      

        .   
є   ,  є    -

      ,   
       .     

         ,  
   .    є    

     є      
  .  ( ),   "  "  є  

  ,   є   , , , 
, ,    . 

.  є       
    .    
     ,    

          
    є  .     
 :     – ,   15  (   

);  ,     є 
  ;    ,    

є            
  ;      ,  

   ;    . 
     , є   ,    

    –     
 ,    є  ,   

 ,     ,    є   -

        
 . 

 

 

    

 

. . ,    

У ь  ь   , . У ь, У  

 

        
  .      
              

.        
   .     
. 

   ’    
 є       ( , ,  

   ). 
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   .    

є  .       
    : , , , , 

,  , , ,  .  
 ,        

,  ,      ,  
       . 

     ( ,  , ), 
         

,      ,     . 
  , ,       

    .    
,       , , ,  
-  ,      . 

 ,         ,   
  — - ,     . 
  є ,      ,    

.    .    , , 
  , -  , , ,   . 

      ,    
 ,  є  ,     

 .       є    
-  . ,    ,   є 

.         ,  
   .  є     
  ,    ,  

    , ,  ,    
    ,     

. 
       . 

      ,   , є 
     є  є   . 

         , 
    –    .   
   ,       

,   - .     
є    ,     

 :      . 
       

,       .    
       :  

, , , , , , , 
, , ,   . 

     –  ,  
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    ,   
        

.       
   . ,   ( , 

 , )      
 ,    .   

 ,       
  (     ).    

      
,        . 

        
є  ,      є  . 

    є    , 
є  . ,       

(   , , ,   є , 
 ),    ,    
, є   ’   ,   

є     ,   . 
    :   

        
;         

     ;   
 ;   ;    

          
 ;   . 

 є      , 
     .   

         
    .      
,    ,       

          
    . 

 

 

    QUERCUS RUBRA L.  QUERCUS 

R BUR L.        
  

 

. . ,   
  -  , 

. ,  

 

   «  »  2010–2015 ., 
     16.09.09 № 977,  

     21 .    
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430 000   ,     . 
є     ’є    2020   17 %. 

   є   ,  
 є      

  ( , 1971).    
  ,    (1–60 .)  95,1–100 %,  

 (61–120 .) – 75,1–90 % (   ., 2001).     
   . є    
    (Quercus rubra L.)  ,  

,  є  ,         
   ( , 1997; , 2011). 

    Quercus rubra L.    
           
 . 

        
Q. rubra          Q. robur. 

'є   –   (Quercus robur L.)    
(Quercus rubra L.). 

    :  –     
   ;  –  .   

 7 3 .       
    .     . 

          
     є         

105 °         ( , 2006).  
       4  (  

 , 1988). 
            

  ,      (27   5 
),       .  

      Q. robur,   Q. rubra є . 
 ,     є       

    .    є    
    ,      -   

    Q. robur,      -    Q. rubra. 

         
:          , 

    . ,      
     ,   .   

      .   
Q. robur     ,   ,   

,     2,03 %,  – 2,47 %,  – 7,31 %,   Q. rubra  
   – 4,53, 6,43 %  5,19 %. 

          
  .       
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.    Q. robur   ,   
,   Q. rubra, ,       

.       ,    
 , ,     Q. rubra,    

є   . 
        

  .     (25° )   
       ,    . 

      ,    
,        Q. robur. 

     35°    
     ,   Q. robur.    
 Q. rubra  ,   Q. robur,      

   .        
             

    . 
 ,   Q. robur  Q. rubra   

 ,      . 
       ,   

  Q. robur      ,  Q. rubra 

–  .          
     .      

Q. robur    ,   Q. rubra –  ,    
.    Q. robur,   Q. rubra,   

   є ,     (35° ) 
   Q. rubra    . 

 

 

      
 

 

. . ,    

   , . ,  

 

      є   

   .     
      є   (Juglans 

nigra L.),    є      
 ,   ,  

    .   (Juglans nigra L.) –  , 
 є 30-40   50     2   .    

  є   є,     є  
   є -  .  -  

,   0,60,  , ,  є    
є . є      , 
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 ,    .   
  400 .     ,    
  , є  ,   ( є 

  -36 ° ),       є . 
   ,    .  

   ,     ’   , 
  .     , , 

є , є , є , , , , ,   
  . ,          
       .   

 ,      є  
  .   ,     

,      ,  
,  ,   . 

   —    .  

   є    .    
     1809 .     

       .       
, є   є  .     

    30-           
 ,     ,    ,   

  2 . ,   300    20-50 .  
    ,  є  

   8-10 . 
        –  

,           
(  56  є  21 ),      

      (     . 
  ,  є     ,  

  ( ) є ,   27   17– 

18 .      —     ,   – 

          . 
    ,     

    ,    , , 
          

        .  
    (1 Б 1, 1 Б 5; 1 Б 3 ) є  

  .       
         

     . 
       

 -   -  ,  
   –    .   

       ,  
     .  
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. . ,     

. . ,    
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,  

 

    ’      . 
 ’є       
   .      

     - ’  -  
   « » (   

),       . 
,         

 БVIII .    є     
 23160  є  -    

,    ,      
 .     є   є 

 .    є     
   – 1808–1811 .    –  200 . 

     ,    , 
   . ,  є   –  

, , ,     .   
 ,     «    ». 
   ,  : «     

 ,    ,    є,    
».  1851 .    .    

  є        
 ’ ,   ,   є  
    .  1875 .  

       .  1881 . 

. .      є   .  є  є  
     .    

      ,  . 
     .  є  ,  

  ,       ,   
 .       

  .      .  
   20  ,    

 .       , 
  ’  ,     .  

         
.    ,  ,   

       . ,  , 
    .       
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є     .    1918 .  є  
   .  1941 .    

  , ,   .  1944 . 
  ,   .     

   , ,    ,  
 є  . 

     .   
     29.01.1980 . №105  

« »    35,5   - ’  

-    .  

       2015–
2016 .     « є    

         » 
(2002).     «  .  

    » (2001, 2002, 2005).    
     «The Plant List» (2013). 

     ,     
 .      ,  –  

      . .   
  є     .  

   ,    « » 

є 72      .   
  30 ,      28 , 14   2 .  

      Magnoliophyta,  
   80 % .  Pinophyta   6 

:  Pinus strobus L., P. nigra J.F.Arnold, Thuja occidentalis L., Picea 

pungens  Engelm.,  Larix decidua Mill., Pseudotsuga menziesii (Mirb) Franko.  
     Fabaceae.  (54 

%)   16–50 .     .  
  : Picea abies, Larix decidua Mill., Pinus nigra J.F.Arnold, 

Quercus robur L., Acer campestre L. 

   ,      
 46   ,  Robinia pseudoacacia L.,  

Pinus nigra J.F.Arnold,  Pinus strobus L.     
  є   Acer negundo L.  

     є    
.  

    ,  ,  

        
  .  ’є    

 ,   є   ,  
     є  ,    

. є        
« »   ,     

   . 
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. . ,     

. . ,    

  -  ,  
. ,  

 

         
    ,   є 

      .  
 –  ,  є   -  

,   ,   -    
   .  

       
     .   

          
        , 

     . 
         

     –     
    .     

  -      
      .    

,            
2–3     0,10h, 0,25h, 0,50h  0,75h,    

      .   
        

“Zriz”  “Plot” ( . . ).     
   30  ,     

  : ,   .  
  є      

 ,     .    
,     ,    , 

        
  є .     

  .   є     
   . 

         
      . 
      є  

     0,50h,   є   . 
   є     

  .       
      є  
 .        
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 0,10h є , є  0,50h,    є  . 
   ,    є     
є     ,     

  25,8%. 
        

       (832 ·( 3
)

-1)  
   , ,   (545 ·( 3

)
-1

) 

    .     
      34,5%. 

    є      
  . 

         
    ,   

    (585 ·( 3
)

-1)     78 
,      ,    (375 

·( 3
)

-1)  38-  .       
       64,1%.   

 0,50h є ,       
  .      0,10h  

0,25h   .   є   
      .     

   ;   (441 ·( 3
)

-1
) 

  12-  ,  є    
,  (228 ·( 3

)
-1

) –       
(55 ). 

       
    721–837 ·( 3

)
-1,   

   є        
є 24,4%. ,   ,     

       . 
       

 є   ,      
    .    

  (733 ·( 3
)

-1),       , 
      (12 ),  

(318 ·( 3
)

-1)   .  ,   
є   .     

       ’    
       – .  

,          
     ,   

        .  
      

    ,  є    
  . 
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     ’  (ULMUS L.)  
    

 

. . , 
 

   , . ,  

 

 –     , 
      є      

   ,  ,   
 ,        

.      
   ,   є    .  

      
  Ulmus    ,  

    ,  є  . 
      Ulmus: U. pumТla, U. glabra, 

U. laevis, U. mТnor, U. g. 'Pendula', U. g. 'Albo–Variegata', U. g. 'Rubra'  
U. g. 'Crispa Pyramidalis'. 

   ,   ,  
 , є     .  

    2015 ,     –  
219,6 ,  є  76,2 %   .   2014  
2016 .   92,7 %  90,1 % .  

     ,   2014–2016  

    Ulmus       . 
        .   2015 
,           

  ,     .     
     (4,5−5,0 ).   

       Ulmus є    
  (  )     ,    є 

  ,  є    .  
         

Ulmus,       ,   
,      ,  

 є      .   
    . .   .   
          

  Ulmus ,    є    
    є . ,     

52,7–67,9 %,   – 50,9–65,5 %,   – 47,6–62,2 %.   
          

                                                           


   – . .- . ., . . .  
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U. g. 'Rubra',           
Ulmus    U. g. 'Pendula',  є .  

 є     U. g. 'Albo–Variegata'  U. g. 'Crispa 

Pyramidalis',   є     Ulmus   
U. g. 'Pendula', U. g. 'Rubra'.  

         
. ,          

  U. minor – 7,4 %,    – U. g. 'Pendula'  
U. g. 'Albo–Variegata' (5,1%). 

       
    . ,      є 

         
 ,     . 

’  -    є   
   ,      .  

    ,   ’    
     Ulmus є     2–4,5 , 

 є    ’        . 
U. pumila  U. laevis     

’  ,   51,48 %  50,14 % ,   
   – 11,38 %  12,18 %,  є   

     .   
 ’   є     U. g. 'Albo–Variegata', 

  36,51 %       U. g. 'Pendula' – 

22,41 %.  

     є     52,1  
68,5 %      .     

          .  
    U. minor (54,5 %), U. g. 'Albo–Variegata' (52,1 %)  

U. g. 'Rubra' (54,3 %).   є    
 ,         

          
  .         – 

   62,3 %  68,5 %,  є    
Ulmus    . 

,  ,     , 
 ,       
  ,      Ulmus  - 

 - .        
   є    .  

    Ulmus    ,  є 
       

 . 
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     ROSA L.  

     

 

. . ,  

. . ,    

   , . ,  

 

       Rosa L. є  
      ,  є   

     є    
      .   

 ,        
     є   ,   

,      ,    , 
        .  

       
є     – Rambler  Climber.    Climber – 

   Rambler  -    
.    ,    3–4 ,  

,     2–3    . 
       .  

-  ,     . 
 Rambler      , -  

,    ,   4–5 ,   
   ,      . 
 , .       ,   

  .  є   -  .     
 .  

          
   – ,  Westerland, 

  Golden Showers,  Elfe,  Laguna,  Naheglut, 

 Polk,   Rosarium Uetersen,  Cesar,  
Sympathie. 

  ,   2016    
          
        4–6° .  

  ,      41–45° , 
є        ,   

 .         
   5–10      . , 

          
      є 190–195  

(    ).     
,   , є    19 ,  15 ,  

 ,    –  10  18 . 
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 -   ,  є     
  є   25 .  є    

  — +335,8…+364,9○     – 

+311,9…348,4○ . 
         – 

, , , , , ,  , 
,      є      
  (   ),   7–9      

. 

    ,   
          

1,3–1,5  ( ), 1,2–1,4  ( ), 1,5–2  (  ), 1,5–
1,7  ( ), 1,5–1,8  ( ), 1,5–2  ( ), 1,6–2  ( ), 2–2,5  
(  ), 1,2–1,5  ( ), 1,8–2  ( ).    

         
,    ,   ,  , 

є   1,2–1,45 .    
       1,2   

  2,6 ./     .    
 ,   ,  ,  6,4–8,6 .  

       ,    
 -        

      ’  
 .    є   

   ,    
,      .   

        є   
, є     ,  

 ,    .  
        

    ,  є  
,         
    .    

         
’    є     ,  
          

  . 
, -      

      Rambler  Climber,  
      

.          
            . 
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     ’   
.     ,  

       . 

 

 

   (ADONIS VERNALIS L.) 

     -

    

 

. . ,    

. . ,    

   , . ,  

 

     -  ,    
    .     

         .  . . 
    є    ,  

,   , - ,  ,   . 
 ,     ,  

,   .      
   є , , ,  , , 

, ,    . 
  ’      є   ,   

      ,    
        , 

        
 Аdonis vernalis  .  ’     є 

  , -   
,      Аdonis vernalis  

. 
   є  5    30.  Аdonis vernalis  – 

Adonis wolgensis, A. flammea, A. autumnalis, A. aestivales.   
  -   є  A. vernalis, 

A. wolgensis, A. autumnalis. 

     Аdonis vernalis   
   .   . . . є  
 Аdonis vernalis     . 

.   . . . 
          

        . 
       2004    

   “ ”  -   
.    2-3       
 60×25, 60×50, 45×25, 45×50. 

       40 .    
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,     .  2016   
    ,       

2-3- .        є  
       ,    

   . 
      ,     є 

 ,         є . 
  є     

,    є       20 
,    .      , 

    є . 
         

        
“ ”. 

          
 5×5  –    – 2,    

   3  4 .       
 2  14 .      24  . 

,     “ ”  
   ,     

  Аdonis vernalis   .     
       

 є   Аdonis vernalis. 

  ’       ,  
 ,     ,  

   є        
 . 

           : 

     S;   :  
, , , - , , 

 - , , , “ ”, 
“Є  ”; : “  ”, “  ”, “  

”,    ,   ’  ;   
     ;   , 

   . 
 

      
 (VACCINIUM CORYMBOSUM L.) 

 

. . ʼ ,    

. . ,    

   , . ,  

 

      
 (Vaccinium orymbosum L.)   є   
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 ,       є 
 .        , 

    -     
       
  ’   .    

є      ,  
  ,      . 

    є    ,  
    .  

       
        

  .     
   :    

  ’       ; 
        

  ;         
  . 

       
   –  (Bluecrop),  (Bluegold), 

 (Duke),  (Darroy),  (Elliot),  (Spartan),  (Toro). 

       
,   « »     

« ».     ’    
     .  

   (  4,0–4,5)       
4:1.       28–30, 

 — 18–22
0 .       80–90%,  

   – 200–250 / 2. .   
   ,    ( ), 

 ( )   ( )    , ,    
.   ,     25 

.       ,  
    ,     

 ,       
.  

,       
       

    .   
  ,    ,    

 .        
   ,       .  

        
    ,   .   

 (   )  ,   
  ,       3,7 %,  
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 – 3,9 %,   – 10,3 %.     
  ,      –  2,0–2,5 

 ,    . 
  ,      

   7,3 %,   — 8,9,    — 22,4 %,  
 15,1 % ,       , 
  13,5 % ,    .  

        
,         . 

         
11,9 %,   – 16,8 %     – 34,4 %,   4,6–12,0 % 

,     8,2–24,1 % ,   . 
      , , 

     ,   7,9 %  
12,9 %.       34,4 %, 

 22,4 %,    10,3 %.  

     4-    ,    
,       ,   . 

      ,   
    10,3,  – 14,8   – 

32,5%. 

       (35,4%), 
 (34,4%)   (25,3%),     

 .   ,     , 
 16,9, 18,7, 22,5%.      – 

6,6%. 

          
  14,7  16,8%),    — 13,8  18,9%,   

 — 10,1–12,6%   — 4,9%.     
       3,3  12,9%   

 .       
          

:  ( , ),  – ( , 
,   )   – . 

         
 ,  ,       

   .   ,   
     ,    

           
 33,7,  – 54,2  ,  – 93,1 . 

  ,   1-   2-   
,        , 
    2–3      

.  
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, ,  ,    
     .     

    ’    
 1,5–2,5     . 

,         
 .    є   
   10–15 ,   1,5–10,5    
   .      

 є     ,     
. 

 

 
   (LONICERA EDULIS TURCZ.) 

    

 

. . ,    

. . ,    

. . ,   
   , . ,  

 

  -     є  
  .   –   ,  

 ,    ,    
   .      

  0,2  10 .       
є , ,  , ,    

 ,  , ,  , , 
 :  ,  ,    

,    ,      . 
 ,      '    

   Є       – V 
   . є     '  -  
 є  «  » ,   . 

    є   
 ,    .   

      ,  
 ,  є    ,  

     . 
 -   -   

     є ’  : , 
 , , ,   . 

    ’є -    
    .      

, ,   .    
 -      .  
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   - ,   
’  ,        

   ( aprТПolТaМОaО JЮЬЬ.),  є 15    500 , 
   (Lonicera L.) ’є є  200 .    

     ,     
. 

  ,      
є         

 .  
     є  

,     0,5  1  .   
  є 1,5–2 . 

 , , .      
- ,     є   

 .          
1  25   .       є  

      .   
    7 – 12 .        

,       є  ,  
є    .  

        
  2–3   ,    – .  

 –      .    
  .      2–3,5 . 

          8,  10 
 .  , ,  (   

), , ,    .   
, –   ,  – , 

 .  
  –  .    

,   : , , , 
.      .   
-    .   – 1,5–2,5 ,  – 0,8–

1,8 ,  – 0,6–1,5 .      8–22 .  , 
,  1   700 .  

    ,  , ; 
  ’ ,    .   

       .   
    ,      , , 
, .  

    ,   
       

   ,   :   
 ,       

 ;         
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  .  
        

         , 
 ,     .   є  
 ,         

 ,    ,     
,     ,     

,  ,  -    є   
 .  

,      ,     
,         

,       ,  
  ,   .  

 

 

    .  
(  ) 

 

. . ,    

. . ,  

. . ,  

  -    ,  
. ,  

 

      є    
     .  

  є     ,    
  ,       

.     є     –  
           

,      .  
      .  

 є 36 2,  – 70,5 . .   
   є        

    .      
 ,        

є.  7 ,     є 

 40 .      є 44   , 
    Magnoliophyta – 39, Pinophyta – 5.   

  ’  ,      . 
     Salicaceae Lindl. (8 )  Rosaceae 

Juss. (5 ). 
    ,    

  (  7 )     (   3 
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) – 28  26  .       
є  10  22 .  

  ,     , 
є 1566 ,     – 16,9 %,  

 – 12,8 %,   – 8,8 %. Є ,   
  ,         

 :  ,  ,  , 
’     (  - ),  

є ,  ,    . 17  
      (5   

),          
    (  ,  ,  

,  ,  ,  , 
 ,  ,  ,  ,  

,   ,  ,  ).   
 є      

 –  ,  5   :  
,  ,  ,  ,  

.    
        

  –  22 ,        
  . 

  ,        
,    є   50 .   

   .   ,  , 
    ,  .  

є          . 
     , ,    

.        
  (  2016 )      . 

 3 %      .  
  ,   ,    . 

є          
 (   ). 

 ,     
.     ,  

        
   є  .      

,  ,  ,  ,  
.  ,  є     (6 %  

  ),      
      ,  , 

 .      
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-    CALLISTEPHUS 

CHINENSIS (L.) NESS.     

 

. . ,   

. . ,      
   , . ,  

 

  (Callistephus)     (Аster).   
  є      (Callistephus chinensis 

(L.) Ness.).         
.       ,  

       .   
    ,       -

ʼ         . 
        є  

   .     . 
      15-20 ,   —  
є  ,       

. 
    є  , є  є  

.   (+18 – +22 )    
’   4–7   .      

 ,   є   34–40    
.        —  46–53  

  ,   5–6 . 
  є     (   2–4  

)  є   .   ,   
, є  , ,     . 

  є  ,  є є   
  .     

 ;        
 . 

  є   .   є 
 ,  є     ,  

   .  ,    
, ,        

     . 
   є    

,      ,    
 3–6  (   ). 

   3,5–4    .  
   :    , 

      .     
   :  —        

 130–140 ;  — 140–160 ,   —  160 . 
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,   є,  ,  
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 , ,  —     
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  – ʼ     
  . є   ,  

 1    ʼ .    ʼ  
,    – ,    — . 
   (      )  

 (     ), , , 
 .       . 

     .  
  – ,      

    .     . 
      (   4 ),  (  6 ), 

 (  10 )    (  10 ).  є   
,    .    , 

  .  
 ,          – 

    (  2   6 ),    (  0,3 
 0,5 ).       ( ), 

 ( є ),   ( ),  
( )    (  ).  , 

       ( ),   
    ( )       

 ( ).   є    ,  
  .   . 

  ,         
 .     ,  

    .       — 

 0,2 ,  —  0,5     –  0,5 . 
       

,   .      
 ,    ,  .   

   ,     
 .      

,         . 
  – '   2—5 ,  1,2—1,8   

 0,8—0,9 .  '   - . '  
       .    

(  ,   )  '  
,      ( , 

є, ,   ) – .  
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CULTIVATION OF ENERGY CROPS AS ONE OF THE DIVERSITY 

FACTOR OF FOREST LANDSCAPES OF UKRAINE 

 

A.S. KHOLODNA, graduate student 

National ScieЧtТПТМ CОЧtОЫ «IЧЬtТtЮtО ШП ЬШТХ ЬМТОЧМО КЧН КРЫТМСОЦТЬtЫв 
ЫОЬОКЫМСОЬ ЧКЦОН КПtОЫ Ї. І. SШФШХШЯЬФТв», KСКЫФТЯ, UФЫКТЧО 

 

Because of the fact that in Ukraine forests cover a relatively small area 

(slightly more than 10 million hectares) and the fact that only in Polissya during last 
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20 years were decommissed almost 2,5 mln. hectares of agricultural land, new 

opportunities of these lands involvement into energy crops cultivation can be opened. 

Using this method one can quickly stop the degradation processes (decalcification, 

ironing, acidification, salinization, waterlogging and others.) which are spread on 

non-used in agriculture soils. 

We believe that one of the possible solutions of this problem is the introduction 

of classical energy crops to the structure of forestry. Such plants are undemanding to 

growing conditions, so their cultivation can be done without extra costs. Plantation 

that has been grown for energy purposes can exist for a period from 20 to 25 years. 

These crops are the following: energy willow, giant miscanthus, sida hermaphrodita 

and others. 

Energy willow – is one of the willow species that is processed for solid fuel. 

There are about 350-370 species of willow in total, of which in our country in natural 

cenosis you can find no more than 30 varieties. In natural conditions willow 

plantations are often found in areas of floodplains, relief decreasings, drained areas 

and territories with water stagnation. In this aspect, the ability of willow to evaporate 

water from the surface of the leaf plate is a valuable feature and encourages for using 

energy willow as a phitoameliorator for drying soils. The usage of hydromorphic 

ЬШТХЬ ПШЫ аТХХШа ЩХКЧЭТЧР КХЬШ СКЬ РШШН ЩОЫЬЩОМЭТЯОЬ. TСОЬО ЬШТХЬ МКЧ’Э ЛО ЮЬОН ТЧ 
agriculture without drainage. These soils are: turfy gley soils, meadow and meadow-

swamp soils of floodplain territory. Here lies a clear parallel and duality of energy 

willow – the nature of its cultivation is more similar to food crops, but in contrast, 

willow grows on typical forest soils. In addition it can be mentioned that willow 

plantations have been used as a factor of preventing erosion for a long time already. 

The plants develop strong root system that allows consolidating river banks, gullies 

КЧН ЫКЯТЧОЬ. IЭ’Ь ТЧЭОЫОЬЭТЧР ТЬ ЭСКЭ ТЧ 2011 ЭСe energy willow was included to the 

phitoremediant list (plants that manage to clean soils from anthropogenic pollution). 

Research has shown that this plant can absorb metals from the soil. The period from 

10 to 20 years is required for full remediation of cadmium and zinc. The amount of 

time depends on the initial levels of these metals in the soil. 

Giant miscanthus – is a perennial grass that in botanical features reminds cane. 

The benefits of growing this crop lie not only in its growing for energy needs. 

Comparing to other crops in miscanthus plantations biodiversity in soils is 

significantly improved. Living in such cenosis for many species of insects and 

mammals is comfortable in many aspects (protection from predators, favorable 

conditions for reproduction, growth, development, affordable food). It is logical that 

by increasing of insects population, automatically are increasing the populations of 

birds and rodents, which nowadays unfortunately sometimes are on the verge of 

extinction. Giant miscanthus has the following characteristics: tolerance to almost all 

types of soils; resistance to salinity (which is important in terms of its possible 

growth on alluvial-meadow saline soils); ability to grow on heavy soils; the ability to 

produce large amounts of biomass, which is relatively easy to collect and process 

аТЭС ЭСО ОбТЬЭТЧР ЭОМСЧШХШРв КЧН, ШП МШЮЫЬО, ТЭ’Ь КЛТХТЭв ПШЫ ЬТРЧТПТМКЧЭХв ТЦЩЫШЯТЧР ШП 
the environmental situation in forest landscapes. We should not forget that this crop 

can be planted on slopeЬ ЮЩ ЭШ 7 °, аСТМС КХЬШ ЬОЫЯОЬ КЬ К ЩЫОЯОЧЭТЯО ЦОКЬЮЫО ПШЫ ЭСО 



Л и   а - а  а  

141 

increasing erosion processes. 

Sida hermaphrodita – is a perennial plant of the mallow family. In the natural 

conditions sida grows on sandy and even rocky soils, but does not grow on wetlands, 

ЬШТХЬ аТЭС аКЭОЫ ЬЭКРЧКЭТШЧ. TСТЬ МЮХЭЮЫО МКЧ’Э аТЭСЬЭКЧН ПХШШНТЧР. IЧ ЭСО ЬКЦО ЭТЦО 
sida is a frost and drought resistant crop. Sida hermaphrodita generates a strong root 

system. Often this plant grows on the slopes. Such fact makes it particularly attractive 

in terms of growing it against the erosion processes. As an energy source (solid fuel 

is received from sida) it can grow in one place for 15 – 20 years. Still, this fact 

НШОЬЧ’Э ЩЫШСТЛТЭ ЭСО КНУЮЬЭТЧР ШП ЭСО ЭОЫЦ НОЩОЧНТЧР ШЧ ЭСО ЩЮЫЩШЬО ШП МЮХЭТЯКЭТШn. 

The using of the named plants is an important step not only for biodiversity of 

the forest areas, but also for improving the environment of different regions of 

Ukraine. Counting that in other countries the following crops are used as recycled 

fuels, due to their possible occupation of forest areas in future will lead to a gradual 

growth of the economy and what is important and relevant for today, to the formation 

of energy independence. 

Summarizing, we can conclude the following. Growing energy crops on forest 

lands will allow Ukraine: 

- particularly to solve the problem of increasing the area of forests and forest 

plant diversity of Ukraine; 

- to improve the ecological status of forest landscapes through the 

diversification of biogeocenosises by the introduction rare plants into plant 

circulation, that will increase populations of insects, birds and some mammals; 

- to minimize the chemicals and fertilizers using for the cultivation of these 

crops; 

- to use marginal, cluttered, saline, hydromorphic soils and soils of floodplains 

rational; 

- to make phytoremediation with the help of planting willow on the 

technologically contaminated soils; 

- to prevent and reduce the intensity of the expression of existing erosion 

processes with the help of the root systems of the presented plants. 
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ELECTRICITY CONSUMPTION IN AGRICULTURE AGAINST OTHER 

SECTЇRS ЇF PЇLAІD’S ІATIЇІAL ECЇІЇMВ 

 

А. BIE KЇАSKA-GЇŁASA 

Warsaw University of Life Sciences – SGGW, Warsaw, Poland 

 

The global demand for energy depends on numerous factors, out of which the 

following ones are the most important: economic growth rate of particular countries, 

population increase, evolution of social structures, technical advancement as regards 

the use of devices and development of new technological solutions. Energy industry 

is the main economic sector of each country because electricity is increasingly used 

by all the other branches of a national economy. The present technological 

advancement is characterized by electrification of driving devices, automation 

processes, common use of electronics, rise in lighting needs, etc. The increased 

consumption of electricity is also caused by wider electrification of agriculture and 

greater use of electric devices in households, substitution of gas, electric heating and 

replacing liquid fuels by electricity in transport. 

The importance of electricity consumption in each sector of the national 

economy is growing. Energy efficiency not only concerns the widely understood 

energy and climate policy but it is also a significant factor affecting the level of 

МШЦЩКЧТОЬ’ ЩЫШНЮМЭТШЧ МШЬЭЬ (КЧН ЭСЮЬ ЭСОТЫ ЩЫШПТЭЬ) КЧН ЭСО ЬШМТКХ-economic 

development. The unreasonable use of energy results in, inter alia, excessive 

consumption of energy resources and problems with the environment pollution. In 

Poland, the most significant sectors of the national economy include: industry, energy 

production, transport, households and agriculture. MШНОЫЧ ПКЫЦ’Ь аШЫФ ТЬ МХШЬОХв 
related to the necessity to cover the growing demand for energy, especially 

electricity. Farmers are forced to manage energy consumption in a reasonable way 

and to search for alternative sources of energy. 

The energy policy run by Polish authorities conforms to the aims of energy policy 
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set at the level of the European Union. It was confirmed by Energy Policy of Poland 

until 2030, a document adopted in 2009, which covers the strategy of the energy 

sector development, the forecast of the demand for fuel and energy, and the 

programme of implementation work. The document considers the following areas as 

the main directions of the Polish energy policy:  

 improvement of energy efficiency,  

 increase of fuel and energy security,  

 diversification of electricity production structure through the introduction of 

nuclear energy,  

 development of the use of renewables, including biofuels,  

 development of competitive fuel and energy markets,  

 reduction of energy production influence on the environment. 

The domestic energy policy aims at the increase of energy security and 

diversification of production capacity. In this respect, it is necessary that steps be 

taken in agriculture and rural areas from the point of view of both production and 

energy consumption. On the one hand, the development of agriculture and rural areas 

depends on access to energy; on the other hand, energy can be produced with the use 

of agricultural resources.  

The article is to present the structure of electricity consumption in agriculture 

against other sectors of PolanН’Ь ЧКЭТШЧКХ ОМШЧШЦв ТЧ 2011-2014. The analyses 

conducted revealed that industry was the greatest consumer of electricity in Poland in 

2014 (48,185 GWh). It was followed by households (28,083 GWh), energy sector 

(25,293 GWh), transport (3,973 GWh), agriculture (1,500 GWh). 
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PHYSICAL AND MECHANICAL PROPERTIES AND QUALITY 

INDICATOR OF BARLEY 

 

K.V. KOSTETSKA, Ph. D. 

Uman National University of Horticulture, Uman, Ukraine 
 

Indicators of properties of grain can be divided into two groups: properties 

peculiar to grain of the crop, as well as properties that vary within the same crop. The 

technical process of grain processing should be improved towards obtaining 

maximum endosperm, increasing product yield of highest grades and improving their 

quality. 

Studies of eligibility of certain varieties of grain for use in the processing 

industry is new. In addition, there are no recommendations for triticale grain 

production for the moment. Eligibility of grain for industry is characterized by its 

quality as a raw material for recycling. 

The shape and linear grain size influence the choice of sieves or separators as 

well as the characteristics of shelling machines. In addition, the geometric 

characteristics of the grain determines its density when forming the layer and 

peculiarities of moving grain while transportation. Different from the average, values 

of grain shape affect the porosity, the angle of repose and the angle of friction. The 

larger geometric size of grain is, the greater the angle of slope is, which has a positive 

effect on gravity feed of grains during transportation by gravity pipes. 

That is why the study of physical and mechanical properties of grain has not 

only theoretical but also practical meaning. Given that these properties vary 

considerably depending on weather conditions, growing technologies and features of 

varieties, it requires thorough study. In addition, physical and mechanical 

characteristics of triticale grain have not been studied enough and thus it determines 

the relevance of the study. 

The aim of the research is to study the physical and mechanical properties and 

quality of barley grain depending on weather conditions and properties of the variety. 

Barley grain of Zvershennya and Komandor varieties were grown on the 

experimental field of educational research and production department of Uman 

National University of Horticulture, while barley of Svagor variety was grown in the 

experimental field of the farm "Prolisok+" in Graniv village, Haysyn district of 

Vinnitsa region. 

The study was conducted during 2011–2015 in the Department of Technology 

of storage and grain processing of Uman National University of Horticulture  and on 

the production complex farm " Prolisok+" in Graniv village, Haysyn ditrict, 

Vinnytsia region. 

To determine the quality of the grain standard methods were used: sampling 

[GOST 13586.3–83; GOST 24104–88]; determination of the color and smell [GOST 

10967–75]; contamination [GOST 13586.6–93; GOST 13586.4–83]; debris [GOST 

30483–97]; humidity [GOST 13586.5–93]; nature (bulk density) [GOST 10840–64]; 

1000 grain weight [GOST 10842–89]; glasslike structure [GOST 10987–76]. Linear 

dimensions were measured for the grain of barley by the method described by 
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G. A. Egorov. 

The geometric characteristics of the grain determine its density when forming 

layer (porosity) and features of the moving grain during transportation. Because of 

the complexity of the processes cereal plants are characterized by a significant extent 

of processing grain products, which reaches a few kilometres of machines and 

various mechanisms (pneumatic pipes, elevators, conveyors, etc.) for average 

powered plants. 

10 average-sized grains of barley were selected and their size was measured. 

According to the conducted measurements, indicators of geometric characteristics of 

the grain vary rather greatly.  

The obtained values of physical and mechanical indicators of wheat and 

triticale are within the limits given in the sources of literature. The grains of barley 

variety of Zvershennya averages linear dimensions almost coincided with the 

corresponding average values of literature sources. However, the grains of barley of 

Komandor, the average for the years of research, the width and thickness of the 

grains is 0,1 mm larger, and the length is 0,3 mm less than the corresponding mean 

values from literature sources slight advantage grown in 2014. 

In turn, the grains of variety of Svagor the length, width, thickness were 

respectively 9,6, 3,4, 3,0 mm, an increase of 10–26% of the corresponding mean 

values of sources and literature at 13–23% and 8–30% average data the grains of 

barley of Commandor and Zvershennya varieties respectively. 

For grains of barley of Svagor variety value and volume of external surface 

area accounted for 49,9 mm
3
 and 129,1 mm

2
 respectively, more average values of 

literature sources respectively 1,9 and 1,4 times.  

Specific surface of grains was determined by the ratio F/V. This indicator is 

extremely important in grain drying because it is responsible for the intensity of the 

heat exchange and moisture diffusion in the grain. The value of this indicator for 

barley is – 2,56–4,20 and exceed the average literature data for corresponding crops 

except barley of Komandor and Svagor varieties all the years of study. 

It is obvious that with decreasing grain size decreases ratio value of volume 

and area of the outer surface; therefore, small grains should have a higher content of 

shells and smaller content of the endosperm. 

Furthermore, cereals are obtained by means of endosperm and coat, aleurone 

layer and embryo should be sent in by-products and waste. It is therefore important to 

have information about the content in the grain endosperm of the parties and the 

amount of surface layers of the grains to make a prediction about the possible yield of 

the product. 

It is estimated that in the barley variety Zvershennya 63,3% starch of the 

endosperm, while in grades Komandor and Svagor to 6–12% more. 

The volume of surface layers of grains of barley during the years of study 

varied within 7,62–11,08 mm
3
. Among the varieties studied, grains of Svagor variety 

(10,87–11,08 mm
3
) had the highest figure and Komandor variety had the lowest 

figure (30% less). 

The highest value of bulk density was determined in the grain of barley of 

Svagor variety –0,64 kg/dm
2
. 
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Specific gravity (density) of the grain as a whole describes chemical 

composition, structure, fullness, hardness, strength, maturity of the grain and has a 

great impact on productive properties. Starch and minerals have the highest specific 

mass, therefore with the increase of their share density of grains increases, and, 

conversely, increased protein and lipid lower the density of grain. The highest value 

of specific gravity was determined in the grain of barley of Komandor variety – 1,30 

g/cm
3
, while for Zvershennya and Svagor varieties – 1,5 and 14,6% less, respectively.   

The quality of the finished product depends on the quality of raw materials. 

Study of grain quality showed that the samples have smell and taste typical for crops. 

Technological properties of grain are a combination of features and indicators 

of its quality which characterize the state of grain in processing and production 

processes and affect the yield and quality of the product. 

Determined that the value of barley grain humidity 6–10% less than the 

allowable upper limit. Total waste impurities content in the grain barley varieties 

Achievements matches the permissible limit, and barley varieties Commander and 

less Svahor admission rules 35 and 25% respectively. In turn, admixture grain barley 

varieties accomplishments, and Commander Svahor, average years of research, is 2,5, 

3,3 and 2,8%, part of the permissible limits. Content compliance standards of quality 

grain impurities evidence of a thorough cleaning. 

Weight of 1000 grains of barley varieties Commander was 32,6–37,6 g (with 

preferred grain in 2014), while class achievements – 30,8–31,3 g (with preferred 

grain in 2011), in its all for variety Svahor this figure corresponded to 54,8 g (30–
40% and 43–44% more than corn varieties Commander and Achievements 

respectively). Nature is indicated barley varieties was 606–645 g/l. 

Barley does not apply to crops hulled because determination of films for the 

culture is not mandatory standards and is not standardized. However, we found that 

plivchastist barley is 10,9–12,2%, which corresponds to the source literature (10–
13%).  

Thus, comparing the geometric parameters of barley it was found that grain of 

Zvershennya variety has the most elongated shape and grain of Svagor variety has 

prevailing linear dimensions. It should be used while preparation of grain for 

processing as well as the selection of sieves, machines and speed of rotation of their 

working bodies. 

There was a tendency of changes in the geometric characteristics of the grain 

of the varieties studied under the influence of weather conditions of the year of study. 

Significant difference in physical indicators of grains of different growing years was 

recorded in the barley grain of Zvershennya variety in terms of external surface area, 

specific surface and volume of surface layers; Komandor – thickness, volume and 

specific surface; Svagor – volume. 

Barley grain of Zvershennya, Komandor and Svagor varieties has marked 

peculiarities of type and variety, meets the requirements in terms of external 

geometric parameters, volume, area of the outer surface, sphericity, specific and 

volume weight, volume of surface layers of grains and mass fraction of endosperm 

starch, indicating its suitability for processing. 
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AGRITOURISM LODGINGS IN POLAND AND THEIR 

USE IN 2011-2015 

 

J. ZAWADKA, Ph.D. 

Warsaw University of Life Sciences WULS – SGGW, Poland 

 

Rural areas in Poland have an exceptional predisposition to the development of 

agritourism. They result from natural values and rich cultural heritage of the village, 

hospitality, and care of accommodation providers for the best quality of tourist 

services. In recent years there has been a lot of interest among tourists of rural areas, 

which for many of them are unfamiliar area, which has a huge cognitive qualities. 

Due to the need for direct contact with nature and farm animals agritourism is very 

popular among urban residents. Rural accommodation is also an excellent alternative 

to expensive hotels. The purpose of this article is to show the quantitative status of 

agritourism base in Poland, the dynamics of its changes and its use by tourists. The 

research method is to analyze the data of the Central Statistical Office of Poland. 

Statistical reporting in the field of tourist accommodation in Poland is 

regulated by the Regulation of the European Parliament and of the Council (EU) No 

692/2011 of 6 July 2011 on the European statistics on tourism. Data on tourist 

accommodation facilities are collected through forms KT-1 (compulsory for all 

facilities with 10 or more beds, report monthly), and KT-2 the forms (for buildings 

with 9 and less beds, the annual report). The obligation to completed and submitted 

the form lies with the owner of the facility. 

In 2015, according to the Central Statistical Office, were in Poland 811 

agrotourism lodgings with 10 or more beds and 3025 lodgings with 9 and less beds. 

In the next part of this article are presented information regarding only lodgings with 

10 or more beds. The reason for this is the fact that the details of the lodgings with 9 

and less beds are not available. 

In Poland is observed continuous increase of the number of agrotourism 

lodgings offering 10 or more beds. Details on this topic is presented in Figure 1. 
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Figure 1. The number of agrotourism lodgings in Poland with 10 or more beds 

in 2011-2015 

Source: own study based on data of Central Statistical Office of Poland.  

In 2015, agritourism lodgings in Poland had nearly 13.5 thousand beds. During 

this time, advantage of them more than 127 thousand tourists, including more than 

4.5 thousand people from abroad. In total, agritourism farms granted more than 452 

thousand. accommodation (almost 20 thousand for foreigners). Details on this topic 

are presented in in the table below. 

Table 1. Characteristics of agritourism lodgings in Poland with 10 or more beds 

in 2011-2015 

 Year 

2011 2012 2013 2014 2015 

Agritourism lodgings 582 683 800 804 811 

The number of beds in agritourism 

lodgings 
9281 11124 12771 12810 13351 

Tourists in agritourism lodgings in 

thousands 
94.1 109.6 108.1 111.1 127.1 

Foreign tourists in agritourism lodgings 
3240 3086 2734 3540 4572 

Accommodation provided to tourists in 

agritourism lodgings in thousand 
339.1 392.2 370.6 384.8 452.1 

Accommodation provided to foreign 

tourists in agritourism lodgings in 

thousand 

15.1 12.7 9.9 15.1 19.9 

Utilization of accommodation [%] 11.1 12.6 11.0 10.9 12.5 

Catering establishments in agritourism  

lodgings 
62 60 76 49 62 

The share of agritourism lodgings in 

tourist accommodation in total [%] 
6.4 7.2 8.2 8.1 8.1 

The share of beds in agritourism lodgings 

in accommodation places in total [%] 1.4 1.6 1.9 1.8 1.9 

The table does not include guest rooms (private accommodation) and 

agritourism lodgings with 9 and less beds. 

Source: own study based on data of Central Statistical Office of Poland.  

In 2015, the share of agritourism lodgings in tourist accommodation in total 

amounted to slightly more than 8%, and the proportion of beds in agritourism 

lodgings in accommodation places in total just 1.9%. Accommodation provided in 
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agritourism accounted for only 0.6% of all overnight stays and accommodation of 

foreigners in agritourism was 0.1% of total their accommodation. 

Utilization of beds in agritourism lodgings in Poland in 2015 was 

approximately 12.5%. At that time, most lodgings operating in Malopolska province 

(98) Pomorskie (88) and the Warmia-Mazury (88). The least objects of this type was 

in Kujawsko-Pomorskie (23) Lubuskie (23) and Opole province (16). 
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