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PROSPECTS FOR GROWING PEAS IN UKRAINE 
 

P. I. GRYSCHUK, postgraduate
*
 

Uman National University of Horticulture, Uman, Ukraine 
 
Under the current conditions, crop rotations in most cases consist of rape and 

sunflower, that is, crops with a high purchase price. A large percentage of crop 
rotations are also for corn and soy. From an economic point of view, these are highly 
profitable crops. In this case, it is generally known that they are characterized by a 
high need for nutrients and moisture. 

One of the important tasks in growing crops is not only profit but also 
preservation of the natural fertility of the soil and its physical and mechanical 
properties. Unfortunately, in recent years, such leguminous crop as pea has been 
practically removed from crop rotations. Its area continues to be reduced because of 
low profitability. However, given the agronomic and fodder value, the need to return 
peas to field crop rotations is relevant. 

Thus, it is known that peas are a great soil improver, as it promotes the 
accumulation and preservation of soil nitrogen. The biological fixation of nitrogen by 
this crop is 50-80 kg/ ha. Peas form a rather large top due to the synthesis of nitrogen 
from the air and the root system positively affects the improvement of physical and 
chemical properties of the soil. Peas are one of the best precursors in a crop rotation. 
TСОrОПШrО, ТЧ tШНКв’s НТППТМЮХt ЦКrФОt МШЧНТtТШЧs КЧН Кt ПКТrХв СТРС ЩrТМОs for mineral 
fertilizers, from an economic point of view, it would be advisable to return this crop 
as a precursor. Obviously, in calculating the profitability of this crop, it should be 
taken into account not only the costs for growing but also nitrogen inflow into the 
arable layer of soil less than 30 mg/ kg, then during sowing the starting dose of 
nitrogen is 20-30 kg/ ha. 

Over the past decade, the obvious climate change has occurred in Ukraine. Thus, 
in the spring period, soil and air drought is becoming more frequent, rainfall is 
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uneven and in the summer, during the flowering process and the formation of beans 
there is a severe drought. All this leads to a significant reduction in the yield. 
Although peas are not a drought-tolerant crop, it can be grown under dry conditions 
receiving the high grain yield. This is possible thanks to the well-developed top-root 
system and its deep penetration into the soil. Peas are cold-resistant crop 
undemanding warmth. Seeds begin to sprout at a temperature of 1 ... 2 ° . SЩrШЮts 
can withstand spring frosts to -5 ... 7 ° . TСОrОПШrО, Тt МКЧ ЛО sШаЧ ОКrХв ОЧШЮРС ТЧ 
the presence of sufficient moisture in the soil. Such conditions contribute to the 
formation of stable and leveling sprouts. Subsequently, vegetative organs of peas are 
ПШrЦОН Кt КЧ КТr tОЦЩОrКtЮrО ШП 12 ... 16°  КЧН Кt tСО ТЧМrОКsО tШ 16 ... 20 °C 
generative organs are formed. That is, before high temperatures plants have time to 
form the future harvest. 

Until recently, a major problem during pea cultivation was significant loss of 
harvest due to top lodging, cracking of beans and seed fall. Therefore, varieties of 
antennal peas were selected and involved in the production by breeders or the leafless 
morphotype which are resistant to lodging. Although, leafless varieties of peas have a 
number of advantages over leafy varieties but they implement them only under 
favorable weather conditions. With the deviation of environmental factors from the 
optimum values, both in the direction of severe drought and excessive moisture, 
leafless morphotype varieties are less stable in yield. Since leafless varieties are 
resistant to lodging but not stable in yield, therefore, there is a question on the 
possibility of cultivating mixed crops of both morphotypes of this crop and thereby 
reducing the risk of crop lodging, damage to stems, asphyxiation, spread of diseases 
and, accordingly, reduction of yield losses. 

In our opinion, the use of the method of mixing seeds of leafy and leafless 
morphotypes of peas for optimum proportions and corresponding seeding standards 
will allow obtaining high yields of high quality grain, increasing the efficiency of 
cultivation and encouraging the return of this crop to rotations. In turn, it will 
contribute to improving and restoring the qualitative properties of the soil. Also, an 
increase in the production of peas in Ukraine will improve the supply needs of 
vegetable protein and reduce the production cost of the following crops in crop 
rotations. 
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  ,     є     ’   
 . 

, ,          
2015  ,          

   –  19%    .  
   , . .     

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

         
   2,5 /   –  17%    .  

           
    2,5 / ,        

   13%. 
    2016       

      , . .,   
         

 . 
  1,5 /          

4%,   2,0 /  –  13%.     ,     
       2,5 /   , . . 
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–  19%    .   3,0 /    
 5,41 / 2    4,71 / 2     ,    050,47 

/ 2    є . 
         

       20%,    
 2,5 /   , . . –  18%. 

,    ’      
  , . .    є  

    ,       
    . 

 
 

  Ь     
   

 
. . Ь ,    
. . ,  

У ь  ь   , . У ь, У  

 
     є ,    

       . 
         

    є    . ,  
      ,     

.     ,       
   є    15–25 ./ .  

  є     ,    
  .      

  є  . 
         

    ,  ,   
,        . 

є  ,   .   є  
  ,    є  
 ,        

( ,   ).     є    
   , є  є  є 

   ’є . 
 2016        

 ,     ( , є, )  
         .9.  

    .   4  1 .  
   ,   .   

   ’   .   2008. 
  ,      

         
 – 591 ./ ,    -     

    – 814 ./  ( 095=58).  
 ,          
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     – 2197 ./ ,   
       – 3163 ./  

( 095=124) 
 ,   ’       

      – 87 ./ ,   
       –148 ./  

( 095=3) 
          

   – 84 ./ ,      
       –145 ./  

( 095=10).  
          

  2,0 / ,        
 – 1,0 / ( 095=0,2).  

 2016         
      –58 ./ ,   

          –
34 ./ ( 095=0,8).        

  .  
 ,     є 
  . 

 
 

   Ь 
      

 
. . ,  
. . ,    
. . ,  

ь  ь   , . ь,  
 

       
  ,     

       
    ,    
    ,    

-  .   ,    , 
  ,        

    ,  є  
  . 

          
 : , , , ,    , 

     ,     . 
  . . , . . , . .   . 
     

,  ,   2 /   
      0,4–0,7 %,  " " 

 –  0,8–1,4 %,     . 
    3 /     
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      0,7–1,4 %  1,3–2,7%, 5 /  
    0,8–1,7  1,6–3,1 %. 

      
    ,   . 

     І30    P90K60 
     10–19 %,  

  ’     ,   
    . 

       
    ,    

.      – .   
     :  (P 20 %)  

  (K 40 %) –    ,   (І 
34,4 %) –   .      – 
36 2,  – 66 2,   3-    

 . 
     -  

  (0,4 / ),  ’    
 (25 / ),      (0,5 / )   

(1 / ),   –  (0,2 / )   (0,3 / ). 
         

     «   
  ».     

         «  
      ». 

       
:  1000  –      500   

       4138;     
  – -  ;     

 –   3768;     SКЦЩШ  
         100 % 

  14 % . 
 ,       

,       
       . 

        
    27  500 / 2 (  )  1005 

/ 2
 (    І75P75K75+N12,5 IV+N12,5 VII).   
       1,43–5,20 /   

 ,   ,  .  25 /  . . 
          

 є    , 
є         
 –      0,44–0,93 / .  

 є     І12,5IV+N12,5VII  
N8,3IV+N8,3VII+N8,3         
N75P75K75 – 4,79–4,95 /      ;  27 – 
3,56–3,71.       –   , 

є        .    
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   12,5  8,3 / ,  є    « »,  
є 15,0  15,2% –    27, 15,2 %.  

   є     
     І75P75K75    

    IV, VII  Б  .   
        І75P75K75+ 

N12,5 IV+ N12,5 VI – 75,0%   К К 27. 
,         

      4,5‒5,0 /     15,0‒15,5 %, 
        

 :     є   
P75K75 /  . .     І75 /  . .   

 ;     27 є   
    ,     – 5,0–5,5 

. . / .  
 
 

     
 

. . ,   
ь ь   -  ,                 

. ’ ь- ь ь ,  
 

 , '      
       

  є       
. 

       
    ,   . 

         
                            

. , .  (2013). 
 ,        

        . 
 (2007),   .  (2012). 

 є    , , ,  
     .    

   ,       
.       -

  ,  ,  є 
  . 

     ,   
   .     

 , ,   .   25-30% 
 ,     . 

   є    
,      є ,   

 . 
 є є      
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 ,    ,   
 . 

      
    є  ,  

     -    
  .     є  

   є    .    
   ,      

    . 
 ,       

  є       
  .   є   

         
. 

 ,       : 
   -   ,  

,   ,   ,  
   .     

       ,  ,   
,    . 

 
 

Ь      
    « » 

 

. . , 

 

У ь  ь   , . У ь, У  
 

        є 
 ,     1,0 . .    , 

        , є  
         

.       ,  , 
      ' .   

    є   ,   
' .  ,        

 ’     ,     
 '       ––  

,  ,    . 
,     ,   

   ’ , є  ,     
  .        , 

         ,  
        є 

. 
      (  

)   (  )      
  2016 – 2017 .    « »  : 

                                                           


   – . - . . . .  
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1.  –   ;. 
2.   – 1,8 /  (    ); 
3.  125 – 1 /  (   ); 
4.   – 1,8 /  (    ) + 

 125 – 1 /  (   ). 
      ,   

16   Mistral 6-D    –– 45 ./ 2
. 

,   ’    
,      ,  є   

    .  ’    
  ,    '  є 15 ./ ²,  

  –– 5 ./ ²   –– 10 ./ ²,  є 
  ’ . 

     1,8 /     
' ,  ,       2 

./ 2.   125,      
 :   2 – 4     '    

 ’   10 – 15     ' . 
    '      

 ,   ––  –– 2 ./ ²   –– 3 
./ ². 

        
’   ––  –– 1 ./ ²   –– 2,5 ./ ². 
      3,5 /  (   2,1 

/     ).        
 125    2,9  3,1 /  . 

,   2016 – 2017 .   
         – 

1,8 /  (    ) +  125 – 1 /  (  
 ),       1,4 /   

     . 
 
 

Ь Ь   Ь    
    

 
. . ,    
. . ,    
. . ,    
. . Ь Ь ,     
. . ,    

ь  ь   , . ь,  
 

    ,    
  , ,    

   ,   
  -     - 
  . 

 ,        
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   . є       є 
  ,       
 80-85      є    

   ,      .  , 
      ,    є  

   є  ,     
є 30 /       40%   30%  . 

   є      
,      , є 

         
    ,    ,    

.           
  . 

   -      
є    .   є , 

,  ,       .  
є     є   

       
          

    .  ,    
    -      

,         
 ,       . 

          
 2016          

  .    –  
   . 

         (3, 4, 5, 
6  .  / ).   є    5  . 

/ .  
          

,            
         ( . ). 

         ь 
  

  
,  

./  

  ( ./ 2 
)  

 :  
, % 

, 
/  

  
3 291 257 88,3 16,1 
4 387 335 86,6 16,9 
5 ( ) 485 405 83,5 15,2 
6 581 474 81,6 14,5 

05, /     1,25 
       1 2

  2016    
  3  291 ./ 2; 4  – 387 ./ 2; 5  6  –  485 

 581 ./ 2.     88,3; 86,6; 83,5  
81,6%.          

    . 
,          , 
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(88,3%)     3  . / .   

     . 
     ,  ,  

     2016       6 
 ./    (14,5 / ).     0,7 / , 
  4,6 %  2016       ( 05 = 1,25 / ).  

     5  4    
   (  1,7 / ,  10,1%). 

  (   5 )    0,9 / ,  
 5,6%  2016      3     . 

,         
 1 –16,9 / ,       

   є     
 4,0  ./      . 

 
 

  Ґ    
  

 

. . ,     
. . Ь ,   

ь  ь   , . ь,  
 

   є     
   є       

    .     
         

    ,    , є , 
 ,    ,   , 

  ,    .    
    , -   

-    .     
          

. 
 –    ,  є   

    ,    ,    500 
.       є   

   , ,  -   
    є  ’ ,   

є      .  є    
         15-18   

      ,    
     .  є  
  -   . 
         .   

  є   ,  ,  
 ,    ,  

є       ,  
     .    
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  ,       
        .  

є      є   , 
      є    .  

          
 -      .  

    є    . 
             

.  ,       , , 
  .        

 .        
,            
    ,       . 
     є   -  

     .  є  
       

         
. ,  , є        
   .      

         
’  .      
  ,        

 .          
 , є     

є        . 
          

     ,   '  
 є             

.          
 є      (  60 /  

. .),         ,    
  . 

,       є  
,        ,    

,   .       
  ,       

       
.       , 

     є   . 
 
 

     Ь Ь   
 

. . Є ,      

. . Є ,  
ь    , . ,  

 

 є     ,   
    ,      

 . 
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    ,  є   , 
   є     ,    

  .       
   .   є    
  ’ ,   ,   ,  

   . 
          

 ,    ,      
, ,        . 

     є   
.      є    25 ° , 

           
 35 ° .   ,   ,  

,      .   
     1- 2 ° ,    ’  

  6-12 ° .  
        –  

        . 
   є     

 ,   ,     
  .      є   

 10-12 ° ,     4-5 °   є .  
        67 ° .   

    є  18-20 ° . 
        ,  

   є   5-10 ° ,   -   
.         2-5 ° ,   

 -   2-5 °   ,   .    
          
         

  20-22 ° .  
    ,   .   

 є -     є   
    .       

     .  є   
 ,     (340 - 420).    
,   ,   є  . , 

  , ,       
      ,   

є    .     
 . 

   ,    ,  
     ,   «  »,  

є  -       
     80 .     

     ,   

 є       

. 

  14  2016   є    ,  
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 ,  34   .     
–  , , , , ,  ;  – 

  

        -   
 ,   .    
        

       . 
     є     

 .          
          

 1984  2013 .        
  ,   .  

     6   , 
          , 

   є    . 
       20,2 /  

      ,   
 ,  18,6 / .     
   - 22,2 /  . 
        . 

      15,0 /   15,6 /  
  1999  2006 ,    -  1990   2011 

    25,7  25,1 / .  
    13     

,        0,3  3,7 / .  
        ,   

    – 0,2  -4,7 / . 
        

  . ,   1992    
 є ,    2008  є   

  ,         
       . 

 
 

       
   Ь Ь   

 
. . Є ,     
. . ,  

ь    , . ,  
 

  (SОМКХО МОrОКХО L.) - ,  є   
      .   - 
 ,  є  ,   ,   

    -  ,  є 
        

    . 
   .     

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

   .   є  ,  
 є   ,  є  є    

.   -   .  500   
,   є       40% - є . 
        ,     

    . 
    ,   ,   8-26%, , 

 ,     є ,     'є  
  є. 

        
 - , , ,    ,   

        
     .  - 

   (  1   1,18 . .),   -  ,  
-   .    є   

     .  
, , є         
 .       

  - ,   .  
          15-

16,    32-35,  32-33,   
6%   є  .     є 0,18 

. .  є        
     . ,     

-         
. 

     є    ,  
є       .       

       
      ( ,  , 

),      , , , 
. 

          
     ,   
,          

 .       . 
   ,  ,     

  . 
  ,          

 ,        
є    ’      ,    

  -       . 
      ,     

         
          
.      є    .  

, ,        



А ь  и я   и 

54 

.    ,      є   
,    . 
         є 

, ,    .  
     Є , , , , 

,   . 
   2015  2016   ,   ,  

 150  144 .  ,         
      600 . . ,    
   -  391  ,       
.   2015  2016   ,   ,  

 25,9  27,3  /  . 
          

  .    є     . 
    2000       –       

15,2 / ,     -18,7 / ,   2016     
 27,3  36,5  /  .       

. 
   2015  2016       

2,4  1,7 .  .       ,   
2000-     6-8  ,       

. ,  2015  2016 ,   ,   29,5  
36,5  /  . 

      -   ,  
   є       '  

      . 
 

     
     Ь Ь   

 
. . ,  
. . Є ,     

ь    , . ,  
 

 –         . 
,       900 .  . .  

        є 
     є   .   

  є    ,    
   ,     , 

,    .    
є    .       

      12 - 15%,    20 - 40%. 
   ,    65 - 70% , ,  

  2%   13 - 14%.     
 ,    ,  

         1  6–7,  є 
         

.  
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  –      
 .       

         
.  100    0,5 - 1,0   , 20 - 22 

 .  є ,   ,  
 ,    . 

          
        

       -
 :    –       

-    .     
        

,     :   
,    ,     

,           
.  ,    -     

 . 
       

   –        
    . ,   

         
є    24 .     

   1989  (25 ),     1996  
(18 ). 

,      ,  
,          

.         
є  10  2004 ,    - 20  1997 ,  

     є   30     
   –       

            
      27 . 
     є    

 .      
    ,     

     .  
        

       ,   
  4,8 °C. 

     є   
   .     –  
        

  230º . 
                 є 

   . ,   -
     120 .     

  1780 ° ,      - 
1020° .          262 . 

 ,  є   ,  



А ь  и я   и 

56 

   . . є .    
  75 %. 

   є    
    ,    

       – . 
   є      

 ,   є   , 
  ,  ,    .   , 

            
       ,  

 ,  , ,    
,   . 

         
   32 / .       

          
,        50 / . 

         
  є     . 

 
 

      
       

 
. . ,    

ь  ь   , . ь,  
 

є       є   
 ,     ,  

     . ,  
       26,  73,  10, F 115  

 89        є  ,    
 .   
   60 ./      

є      26   89  —    2016  
2017   2393  2270 2.    73    

 – 1630 2.       60  120 ./  
     є     

.          
 ,   ,  ,     

        . 
     60  80 ./    

 є     101 (F 115) – 171 (  26) 
2.  

 100 ./       298, 314  
340 

2     F 115,  10   73  420  490 
2
 –  

  89   26.       120 ./  
   є        

 452 (    73)–865 
2 (   26). 

,    ,    
, є      є  .  
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   є       
.  

       є   
    ,     

 2
  .   60 ./       

      9780–14355 
2.   

     26,  —   73. 
    80  100 ./       

  24–26 %  32–38%   ,    – 
   10  F 115.   120    100 ./   

        89   26  
  11–13%    73,  10  F 115. 

,     120 ./    89   26  
      ,  є  

  ,      73,  10  
F 115. 

 
 

Ь        
     

 
. . ,   
. . Ь ,    

У ь  ь   , . У ь, У  

 
    –     

,    є    
    .    –  30%  
 – є    . 

      ,  
       ,    
 ,     ,    

     . 
   2016 .     

    ( ),   (  )   ( ) 
   .9 337.     

   4 1 ,    є   -
 ,    –  . 

    ( )     
  .  :    ( , 

 1),    ,   ,    –  
 10    (  2)      

 .      
.  

,        , 
      .9    є 

  ,    .  
   – 12-37%   –     

,      (41-86%),    
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 9-30%  33-79%     16-25%   80%  
 .  

        7%    
    .     
,      є   

  .  
,         .9  

     2–10%    , 
    ,     

.  
 

   Ь    
   

 
. . ,    
. . Ь ,    
. . ,    
. . Ь ,    

ь  ь   , . ь,  
 

 (Glycine hispida (L.)) –      
     .     30 – 

52 % , 15 – 25 % , 20 – 30 % , 5 – 7 % ,  
 , ,    .   

     є     
. є        '   

      .  є  
     ,  є   

  98 %. ,     , є 
 , є    ,  є 

  , є . 
    , ,  ,  

 .      
       

  . 
 –    -    

.  є     , , 
   .        

       є  .   
є        є  . 

          
  ,      

         
        

           
-   .    

     :   723,9 .   2015 
.   557,0    2016- ;   –  73,9 .    

  787,0 . ,    9,6 –  1,4 / . 
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   є       

 ,      
 .      

  -      є  
     , ,  

  . 
         

 ;      – 44-45,  – 45-47 . 
      ,  

           
.      48-51 .     

 ,     ’   8-10 
   ,       28-31 
.  

       ,   
     .   

  29-32 .       
   ,     

    – 100,  – 114 .  
  ,    ,  1-5  

       (18,7 )  
є     (9,2 ),    

  85,6 . 
   є      

      .   
 2014-2017         – 

3,04 / .  
     , , 

        
,        

       . 
         

. 
 
 

’ Ь      
,     

 

. . , 
 

ь  ь   , . ь,  
 

     є   
     .    

     ’ .    
 ,    ’  .  

   -   
                                                           


   – . .- . , . . . є   
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’ ,       . 
    ’   ,   ,  

   .     
      ’     

 . 
    ,   

            
’  ,         . 
      

    1  2 / ;    (250 
/ );     1 /  +  250 /   

        0,15; 0,20; 0,30 
/         . 

,    ’ , ’    
     . ,   

        0,15; 0,20; 
0,30 /  ’   25    ,  

   16,5; 14,8; 11,5 / 2,     58,0; 50,9; 
47,0    ,    – 24,2 / 2

  
 96 .        

    ’   20,1 / 2
  

 64,8 .        
      ’   13,9 

   0,15 /   8,9 / 2
    0,30 / ,  

   49,5–40,1 .     
      2 /    

’    14,6 / 2
   0,15 /   7,2 / 2

   
 0,30 /    50,2–38,4 .  ,   

          
1 /  ’       62,23–88,43 %.  

 ’    8,9 / 2
    0,15 / ,  2,8 

/ 2
    0,30 / ,     40,2–10,5  

    .    
   ’     82,24–96,3 %,  

  ’   4,3 / 2
   0,15 /     

0,9 / 2
    0,30 / ,     18,3–

5,0      . 
   ’    ,  

’          ,  
     ’ . ,    

  ’     14,2 / 2,   32,1 .  
          

2,1 / 2,  6,4 .        0,15 
 0,30 /         

  6,8  2,7 / 2,   19,1–6,6 .  
        ’  
  3,1 / 2

  1,6 / 2,  7,1–4,5 .    
   є    2 /    ’  

  3,9  1,5 / 2,  7,5–4      
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.      є    1 /  
  ’    1,4  1,2 / 2,   

4,2–3,9 .      ’  
  1,3 / 2

    0,15 /   1,0 / 2
   0,30 

/ ,      90,85–93,0 %,    ’  
4–3  

    ,     
 є     ,  

   ’  є    
 . 

 
  –     

 
. . Ь ,    
. . ,  

 У ь  ь   , . У ь, У  

 
       . 

        
.       

    є   30-70%,     
:       

.   є   є   
 -  .      
        

   ,     –   
   .  

    2010-2020 .    
        
  .  ,       

  є    30-60%,  '    
 .     ’  

         
  є      10-50%. 

         
        є 

.  
         

     ,   
   ,     

       .   
      ,  -

  ,       
,    ,  ,     

,   .     
є     ,     

     .    
–    ,     

          
.      ,     
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,         
,  -  ,   

,  ,     . 
  ,     ,  

 є       –  
  '     ,  є 
 '      . 

   :   ,   
   ,  ,    

  .   ’є   
         

  ,     
  .     
       . 

 ,    є   ,  
      , 
        

 .       
’         

         
.  

 є       
  '          

   .    є  є   
 100   .  ,    

   , –    ,  
, ,     .  

  -     '   
є ,  ,   (  2013 .),  

       . . . 
  є     є    

   , є  ,  
  (  ), є   , 
    ,    ,    

   .  є    
    ,      

   1000         
      .    

    ,    , 
   , є    

 .     ,  
є   .   є 

       ,  
є        . 

 є    ,   
,        , 

є  ,    . 
,        

        є  
. 
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Ь   –  
    (VI) 

 
. . Є ,    
. . ,  

ь  ь  , . ,  
 

  ( ) є    
,    ’є .     , 

 є   є  (Cr).   
     – Cr

3+
  Cr6+.   

    є   .   
     .   

    –      ,  
 ,     .   є 

     .  
     ,  є 

.      
  є є      

 ,         
 ,      .   

        
« »,        . 

  ,      ,   
 ,    .    

     ,    
    ’є    . 
,   є      .  

        ,   
.        . ,  

 ,        
    .    

         є   
є         .  

     є .  
       (VI)  

    Rhodosporidium   
    Cr

6+
      Rhodosporidium  

Rhodotorula.  
          

  .      
  .        

 18-      Rhodosporidium (0,2  
 1  ).    107 / 3.  

     27–28 ° .  3   
   .   
 ,      .  
         

      ,  
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  '     Adobe Photoshop,   
   (Lab),    CIEDE 2000  
     Д .    49812 
Ж.  

  ,     
         

 . ,       (VI) 
     R. diobovatum Y-43. 
 R. sphaerocarpum Y-44   2      

. ,  R. diobovatum Y-43,     
R. sphaerocarpum Y-44,      

      ( )    
  ,       

     ,  є  
   . 

      Rhodotorula 
,            

. 
       

  ,    
Rhodosporidium  ,  Rhodotorula. 

        Rh. glutinis Y-
1333.  Rh. rubra RA-10 , ,  6     

 ,  Rh. glutinis Y-1333, ,  є   ,  
Rh. rubra RA-10 є  5      ,   
R. sphaerocarpum Y-44.  

,      ,  
 , є  Rh. glutinis Y-1333, Rh. glutinis Y-1335, 

Rh. mucilaginosa Y-1394  Rh. aurantiaca Y-1195,      
         

      
.  

 
 

       
 

. . Ь ,  

. . ,    
ь    , . ,  

 
   є є    ,    

   .        
 ,             

     '    
       .  

     ,     є 
.  

      є  , 
         . 



ь ь ь  и 

65 

     є    ( -
).    ( - )  є   

(     . 
  є   :  , , 

   .  є     , 
є   .      

   ,   .    
      .  

   є  ,  
         

.        
,       ,  

    є    .   
         
 . 

       
 1986 – 2005 . ,   2021 – 2050 .   

 R  4,5  R 8,5 . 
   R 4,5  R 8,5    –  

     2021  2030 . є     
.   є         

  ,  91 %    .    
             

    87 – 85 %   .  
     є  R 4,5    

   370 – 380 ,   81%        
   R 8,5        

 420 ,  88%      
. 

   ,    -  
,        ,    

     .  
      є      

    . ,     
   107 – 108 %      .   
       131- 132 %  
    .        

         156 ,  
 62 %      .       

  ,          130 
,   82 %   . 

          
  .  ,  є    R 4,5   

          
   100 .   є  R 8,5    

   116 %      . 
         є  

є    ,    є  R 4,5    
 185 ,  137 %     ,    
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  є  R 8,5       174  , 
     129 %  . 

  ,            
     142 – 146 ,    64 – 66 % 

    . 
           

     ,   .   
    83%   ,  116 – 119 . 

   R 4,5  R 8,5       
        ,      

    124  130      130  137 % 
 .            є  R 4,5 

       ,   є  
R 8,5  125 %   . 

     є      2050  .  
      134 – 138 ,    114  

117 %      .      є  
R 4,5    105 %  ,   є  R 8,5 – 
120 %      . 

 ,         
      2021  2050      
    .  

              
 .         ,   

        . 
 
 

    
       

Ь   
 
 

. . ,   
   “ ”, . ,  

 
        

 .- .  є     21  
          

         
  (   ),  

   21.00.01.03.  «  
         

 »       2016-2020 . № 
 0116U 000531. 

    є        
        
,         

          
 . 
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     ,   
         

    „     . .Є. 
”,          

         
 .  

       2025  
          (  

450 - 500 ).       є  241,6 .  
         

   (    є 11 %     
,   – 47 %   – 52 % ).  ’   ,   

  «   »,    
         

,           
    .  

        
       :  

“       
 ” //(  .  . .,  . .  

.),     „ ”, , 2004 .;  . .”   
  .: , 1963; 3.   ” //(   

  .  . .,  . .,  . .), 
-  „ ” , 1977;”        

    “ //(  .  . .,  . 
.,  . .  .),   „ ”, , 1976. 

є   12    
    ,     

  ,    , є  
      ,    

    . 
         

  ,     , 
       , 

       .  
     є    

’є      8-10 % (     
   150 – 200 ). 

        
      ,   

  ,       . 
        

   ,     
.   є  30311  ,    

14208 ,       . 
        

,     6781    є  
  ( );      

 – 5952 ;     « »   3220 
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;      ( , 2401 ); 
      ( , 2246 ),  

   ( , 2245 );     
 ( , 2235 );    

   ( , 1926 ),     
( , 1621 );       
( , 1565 ).      ( , 1325 

),  ( , 1013 ).     
           
,      « »   

   
 
 

         
Ь   

 
. . ,    

У ь  ь   , . У ь, У  

 
       

          
    .      

   ’ ,     є  
   . 

  ’     є    
   .   є 

 ,      
’ . 

    є  ’  
  .  є     

     ’    
   ’ . 

 –  ,  є    
    .     

      . 
      

      ,      
 .    ,    

   ,  є      
 ,      .  

    є      
  .  . .   

          
.   . . є   ,    

       .  
        

,    є    ,  ,   
.        

      .       
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   ,  є      
          

      є  . 
   2016–2017 .    

 ,      ,  
  , ,     

     (0-30 ) – 3,3%,      
  110-120  80-90 / ,   (  
) – 100-110 / ,    – 5,6-5,8   
 28-32 / .  1  . 

  ,        50, 60, 
70  80 /   -  є       

. ,  2017       
           

  – 3,22; 3,35; 3,66  3,17 /     3,10 /   
    .       

  2016    50; 60; 70  80 /    
 2,89; 2,95; 2,97  3,30 /       ,  

   2,20 /   .      
        

  70 /  ,   3,32 /     2,65 /  
    . 

,     є   
є     –     

     .    – 
      . 

       є    
    .  

,       ,    
        ,   

  ,        
. ,    2016  2017      

,       ,   
      51,1  57,1 / . 

          50, 60, 
70  80 /        2016   

   56,6; 58,5; 59,0  53,2 /   51,1 /    ,  
   2,10,  є     ,   

2017           
 .         

  58,4; 59,3; 62,8  61,4 /   57,1 /     
 1,18. 

          
         70  / ,    
     12,6 %. 

 ,      
     70 /  ,   3,32 /   

  2,65 /       .     
      . 
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.   , 
 

. . ,     
ь  ь   , . ь,   

 
є     ,  є 

,     є  .  
     є   

 .  
       є 

          
     -  .  

         
 є       

   - .  
        

     . 
    ,    

   1.      
       -

,   - ,    
 2,4-   (2,4- )  6-

 (6- ). 
      

4 , 16-  ,   20–24 
0 ,  

  75 %.    30–35 . 
    ,   

         
   .  2,4-    
 6-      . 

        1,0 /  
6- .  ,      

       57,2–75,8 %. 
  6-   1,5 %  (  8–14 %)   

 . ,    2,4-   
 .  

      -
      17–24 %   

    - . 
 ,      
     є   

- .      (1,0 /  
6- )     75,8 %. 

 

                                                           


   – . .- . ., . . .  
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 (PISUM SATIVUM L.)  

 

. . ,    

ь  ь   , . ь,   
 

     є   . 
      , ,   

 ,    .      
  ,  , , ,  

  .      
5,0 / ,         6,5 / . 

  2011    є      
    39     . 

            
 .    є      

     є     
    ( ,   

 )        -

   . 
  є      , 
,   ,     

    .  є    
 ( , , ),  ,    

     ,  (  є  ),   
 (  є   ),   є  .  

           
 . ,      є  

  (  ),       60  
140 /     є    

     70 %.  ,    
     (   

 ).      є   30 %  
   8 / .  ,      

є       
  -    . 

         100 
/  є     15  20     

  (          
  ).     

      100 %. 

,    є    
       , 

         
є       .   
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 Ь -     
  Ь   

 
. . ,    

. . ,  
ь  ь   , . ь,   

 
   є є       . 

          
         

є     . 
        

  ,   є        
  .  ’       

       . 
    2015–2016    

     –310.     
         

   . .   . . .  
 є   ( )   ( )  
 ,   (     

– 2  – є ,  SР  —     
 є    –    SР ,   

 )    ( ),  є є  
    . 

   ,    
  ,     . 

   2015       
  6,3  8,2 / ,       0,8  

2,7 / ,    5,5 / .      
2016        5,6  7,0 / , 

      0,8  1,8 /      
(   є       

       
  1). 

     27,5  31,3  2015   21,7 
 22,5 %  2016 . ,     

   є       
        

     1 (     
).    є     

    14 %,     -  
   . 

    є ,  є     
         . 

    . . , . . , . .  
є         

         
10–15 %. 
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     ,   
       .  

        
 є  . є      

 є        
. 

,        є  
    є      

 1,          
     . 

 
 

Ь  Ь    
  Ь   

 
. . ,   
. . ,    

ь  ь   , . ь,  
 

   є є       
.  ,      є  
 —  ,  ,    —  

,    .     
   є     . 

       
    . ,    

 є    .   
      ,    

        — 
 ,        

   . ,    
є         

.       
      

 ,     
( ) .        

   ( , , 
, ).       

     є ,     
        

,    1970 .    
  .    ,   

   ,      
 . 

  є       
  .      

   ,      
        ,  

       8  10 / . 
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.    2015      
     5,9  6,3 / .  
,        2015  2016 

   3 VР1VР1× 5C     
  . 

       є 
     .   є   

     .   
 є         , 

  є      ( ), 
     . 

         
  20  38 %,    15–30 %.  ,  
       30–35 %   

  . 
     2015    

      . ,    
(        )    

3 × 5    є     
   4,2 %,      28,4 %. 

  2016        
3,0 %   3 × 5    є   

       
 18,4 %. 

,     3 × 5 ,   2016  
    ,    

     . 
   ,     

  6,0 /       
3 Vg1Vg1× 5    є    

     23,5 %. 
 
 

       
     

 
. . ,    

. . Є ,  
ь    , . ,  

 
     є  
.     є   

  ,    
         .  

     є  
    ,  ,   

 ,        1000 .    
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    :  ,    
     .  

є ,        ,  
 ,       
є          

.  
    ,  ,  є є    
  . є     

     ,    . . є   
,  

. . ,  . . ´ , . .    .   
         

       
 .       

  ,   
           

 .  
 . . ,      

, ,       
 є    .  

          
   .       

   ,    , є 
    . 
є   -  ,     є 

 .   є     -
 ,    ,  

, ,   .  
       -
 ,   Т      

Т  .  
         

,   ,       
. є      -

 ,        -   
.  

   , ,   
    , ,   . 

 -      ,    
 є     .  

        
     –      

,         - 14,5-18,0 %,  
  - 0,35-0,47 /100 ,      - 2,2-2,9 %.  

є     ,   
         

 .       :  , 
 , ,  8,  60  . 

        , 
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       є     ,   
  (13,2-19,6 %; 0,30-0,49 /100 ; 2,0-3,1 % ).  

      Є     
   є     

           . ,  
     ,   , 

 ,     .  
     ,      

       , ,  
.   Ш       , 

, -  .  
,         

  ,   є    ,     
    ,     .  

 

 
Ь     Є     

     
  

. . ,    
. . Ь ,  

ь  ь   , . ь,  
  

       , 
      ,  ,  

   . 
 є       

     ,   
  ,   –  .    

         
 ,       .  

        є 
      ,  є  
      

     ,  є  
        

  . 
 ,         

        
–   ,     .  
     50 %    . 

         
         

         
       . 

        
    , 

  1964    ,  є  
     (    

)   –   є  (   ). 
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    10–      
        

            
 є      

  . 
  2007–2016 .   

     8,5–17,3  /    25–51 %  
     7,3–13,2 /    22–39 % –  

. 
       

       ,     
   ,      .                                          

,        
         

    N90 90 90  N180 180 180,     10  
      31,5  31,9 ,      

 – 33,7  32,8   1  N .    
    (38,4  35,2 )      

       N135 135 135. 
        1  

      220-248 .     
,              

  (30 / ) – 240  248    (45 / )  – 240 –  246  ,  
 –    (60 / ) – 220  225 . 
 є   ,      

      2009–2012  2014–2016 ., 
   1  N       29,6-61,0 

 27,4–42,3,  1   – 210–533  177–311 ,    2007–2008  2013 
  – 4,4–17,9  19,3–29,9  23,3–110  160–202 . 

 
 

     Ь 
      

 
. . ,    

ь       
 , . ,  

 
         

     .      
   ,     . 

      ,    
       .  

,   –   є    
    .   ’  є 

       ,    
         

. 
        , 
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  ,    .  є ’  

  ,       .   , 
       є   , 

   ,       . 
      

        -
      -
  « »    

.  
        

 (  . ., 1985).     :   – 
 (   );   –    ( 60 90 – ;  + 

N30;  + І60   + І90);   –  (   ).  
  ,      -  

   60 90      
  . 

    2:4:2.   : 
 25 2,  42 2,   –    

.   – .  ’  
    :     -

 , -  ,  ,  
,  . 

 (  )   (  ) 
    ,  (    ) –  

      .  
   400, 40% . .  , 48% . .  

          2,5  0,20 / . 
    ,      

  є  ,    є  
 ,       . 

    .     (88,7%,    
 )   .  (87,6%).  

         
    .     

      І60 60 90    
 :  .  –  1,7 – 2,6%,  .  –  2,8 – 3,2%. 

    90 /      . 
      : 

          
0,8–1,5%  .    0,6–1,5%  . . 

          
 (55,1 – 67,6%),   –   (11,8 – 25,6%)   –  

 (0,5 – 16,7%).  
 .        

.     75,2%,   .  – 73,9%,  
 1,3% .       .  

є   1,6 – 2,4%, .  –  0,1 – 1,3%. 
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       0,6 – 0,7 % .   
 0–4 %  . . 

:         
       , 

    .  :  
-           

      І60 60 90; 
-           

   ; 
-        -  

є         1,6-
2,4 %      0,1-1,3 %   ; 

-           
 75,2 %  ,    ,   

  73,9 %,   1,3 % ; 
-          
      0,6-0,7 %    

  0-4 %       . 
 
 

      
    Ь  

     
 

. . Ь, 
 

ь  ь   , . ь,   
 

     .  є   
-  ,   ,     

 ,  .   ,  ,  
 є     ,   

( , ,  ),   ,   
. ,        

- є            . 
  є  ,     . 

  ,        
,      2016   -   

2017 .    ,         
      ,    
     ,     

. 
    ,    , 

       ,   
-  ,     -  

   (SМСТsКЩСТs РrКЦТЧЮЦ RШЧН.),     
 2,8 .          

  (SТtШЛТШЧ КЯОЧКО F.),     -

                                                           


   – . .- . ., . . .   
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    ,    ,     
.           
   (BrКМСвМШХЮs ЧШбТЮs),     

   ,    -  . 
    ,     

 .        
-    ,      

     (Aceria tritici Schev.), 
        150-300 . 
       ,   

,      є .  
       

 ( , ), ,    
-          

  , , , .     
    ,   . 

 
 

       , 
     

 
. . Ь ,  
. . Ь ,    

ь  ь    . ь,  
 

        
.      є   

 ’є  ,   є     , 
        

. 
    є  є   
  .     , ,  

      ,   
    ,     , 

, . 
  ,        

є ,   4-6- .      6    
     57-74 ,   6-8 є 

   .       
,      .   

7-13-      84-114 ,    2  
є  6-  .      

  є       16-20-  
   14 ,      20-25 . 

   2015 .     
      .26     
        5 2 .   

   - ,     
.      ( )  
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 - є  є . 
    ,     

    58 ,        
     5%  ( 05= 1.5). 

           
    59 , ( 05=1.5)   7%     

     .  
       

       59 , ( 05=1.7).    
є  (  )  6%. 

 ,        
  ,     . 

 
Ь     

 - Ь    
  

. . Ь ,  
. . ,    

ь  ь   , . ь,   
 

 ‒       . 
      .  

    є   20%  , 
   ‒ 15‒20%     ‒   . 

      є є   є  
        ,   

є  15%   .  
        

   є          
      .    

 є         
. 

         
         

,     1964      
.     -   

      : 1.   ( ); 2. 
N50P50K47,5 +   15 / ; 3. N100P100K100 +   30 / ; 4. 
N150P150K150 +   45 / .  

        
   -      

,           І150P150K150 
+  45 /       2015‒2017 .  5 / .  

  ’є        
N50P50K47,5 +   15 /  ‒  4 / .     

  N100P100K100 +   30 /   N150P150K150 +   
45 /         44  96 / . 

 ,         
  « »       45 /  
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     2015‒2017 .  17 / .   
        

  49,7   81,2 /       (  ) 
.         

15,4; 25,3  31,5 /     І50P50K47,5 +   15 
/ ; І100P100K100 +   30 /   І150P150K150 +   45 /   

     . 
,       ,  

  -      є 
        100 /  ,  

      30 /  . 
 
 

      
    

  
 

. . ’  ,    
. . ,  

ь  ь   , . ь,  
 

 є є         ,   
є   , ,    

. 
       ,   
  ,       

  ,      10-50 % .  
      , 

   .      
,      ,    

,      50‒100%, 
 ‒ 12‒28%,     є  ‒ 14‒35%. 

(  . ., 2013 .) 
            

 .        
     ,   

  . 
          
  ,      

         
 . 

        
  (     

R.japonicum  1    2,5 . )      
  :   28  ( . . - 200 /   

+ 80 /  )  : 0,5-1,0 / ;    280 SC, , 
( . . - 80 /   + 200 /  )   0,5-0,75 / ; 

  490, , ( . . - , 90 /  + , 400 / )  
 0,8-1,5 / ;  , . ., ( . . -  117,5 /  –   
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 250 /  –  )   0,8 / ;  300 
SC,  ( . . -  100 / ,  200 / )   
0,6-0,8 / .  

    .  
 – .  

     .   
 ( )    . .  (1956 .).  

    ,     
     :    

   ,     – ;   
 -         
.      .  

        -
            

   , . .   300 SC ,   5,37 / 2
 

 , 5,28 / 2
    4,37 / 2

     .  
,         

 є    . 
,         

        
           + 

 , . .   +  300 SC, .  
 
 

    Ґ     
 

. . ,    
ь  ь   , . ь,  

 
 є     , є 

    -     є . 
,      є  

 ,     є   
 .       ,  

      ,     
 ,  , ,    ,  

.           
            

.  ’          
   є      ,  

   ,    
        
         

  .  
 ,        

     0–20      2,20 %. 
       (135  2 /  

 )         
. 
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    . ,       
       . 
        .  

    є     
    ,      

    
        

,     ’      
     .         

         
    . 

      є  є  
       .  

 є         ,   
         25,5–30,5 %,   

 – 24,1–31,2 %,    є   
   8,5 %. 

      -  є 
 ,       є      

  ,    .      
-         
       3  5 %. 

     ,     
 є       
   .   є  

         
  .      

     є    . 
    є ’    

    . 
 
 

      
      

 
 

. . ,    

. . ,  
ь  ь   , . ь,   

 
 –    ,   

       ,  –  .     
         

        
 ,      .   

    є   ,   
є      .  є  

      -   
,     , ,   

  .     
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  ,    є      
 . 

  ,  є     
   0,25  10 ,    ,   

        
 .      

    ,   
    , є  , 

      .    
         

’  ,     1992 ,  2015, 
2016  2017      ,    

 ( ), ,  , ,    
     .     
      .    

– 168 2,  – 80 2
.  

          
     0,25 – 10,0 ,     

 0 – 30 ,  ,      – 70,5%  
  – 67,3%.        

 – 62,9%,         64,8%  
64,2%. 

        
    . 

          
 . ,      

      ,   ,  
   є    , , , 

  . 
       

         
       .   

      є ,   
,         

  ,       
,    . 

      
   10 ,     , , 

      10–0,25     
   . 

     є є  
,  є      

 0,25 – 10,0   ,     .  
        . 

          є     
         

  (  ) – 2,37    –  0,32  
    2,05.     

    – 1,70,        
 –   1,84 – 1,79. 
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 Ь   

 
. . ,     

. . Ь ,    
. . ,  

ь  ь   , . ь,  
 

  є     
.       .  

 ,        
  є       .  

 ,          
.   є   3–4 .     400–500 .  
.          

 ,     —    5–7 ,  
   є    .      -

 .         
  .  -      

     . 
        .  

 30-      є   є . 
є      .    

  Є        
 .    є      
.          

,    ,  .   
        

    .    
    є  . 
  ,      

   є    
 .  ’     ,  — 
.       є  : 
, ,   .     

   (   ). 
   , ,     2017  

  70; 70,6; 71,6  71,4 ,      
  66,2 (   10/17)  87,2 (    5/17).  

       ,    
   . -      

.   є    ; є   
є  .  

є   є     
        

. є       
  .  —     

      .  
     ,     '   
 ;     є  
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  ,    . є   
—         

  . 
  є  ,       

     .   є  
,  є    10%,  — 11–25%  

 —  25%.    є  ,  
є    є 33%. 

   ,     
   . , є    0,4 , 

 — 0,5 .,  є   — 0,7%.     
 9/17  11/17. є        

     0,72  0,96 .    
 0,8  1,7 .  є   1,2  2,5%. 

      8/11     
     2,08  1,2 ,  

  6,3  3,5 .  є   — 8,8  5,0%. 
      є   

«  »      2,48 ; 
 – 9,3 .  є   — 13,0%.   

 є       5/17; 10/17 
 12/17. є        3,36; 

2,96  2,56 .      19,7; 15,2  9,2 .,  є   
  22,6; 23,0  12,8%. 

        . ,  
    3,52 ,   21,3 .,  

є   — 30,2%.  6/17; 7/17  13/17  
    .    6/17 

 13/17      3,44  4,32 , 
    19,7  26,3 .,  є   —  

25,7  35,3%.        7/17: 
є      4,72 ,  — 46,3 .,  
є   — 60,6 %. 

 ,       
         8/17; 9/17  11/17. 
є  є         5/17; 10/17  

12/17,   —       6/17; 7/17  13/17. 
 
 

Ь      
     VITA   

   
 

. . , *
  

ь  ь   , . ь,   
 

       300  
1500  ’    є       

   (  . ., 2015).  ’   
                                                           
*
   – . .- . ., . . .   
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    , -    . 
,      ,    

  ,       20 – 
50 %.  ’   ,       є  

     ,    
      ,    

  ’ ,    
 ,     ,  

  .   ,  , 
      

   ,  є  
. 

        є  
  ,  є   /   («organic / 

health food»).        ,  
       є  , 

      .    
 є ’    ’ ,   

,       ’  ,  
   ,  . ,   

            
195, . . (   —  5 / ,  10 / , 2-

  2,4-  180 / ),      
     Vita (   —   

  Ascophyllum nodosum,  (N) – 52 / ,  (Mn) – 
38 / ,  (S) – 29 / ,  (Fe) – 6,4 / ,  (Zn) – 6,4 / ),   

  ’      . 
       

,     - -  
    .   

       64 2
,
 
  – 50 

2
.          « ». 

       Vita  
    1,0 / .    195  

 0,5, 0,6  0,7 /       Vita   1,0 /  
            

        . '   
    -     

. .  (2001). 
 ’      ,   

    ’ :   — 
  (Galium aparine L.);   (Chenopodium album L.); 

  (Sinapis arvensis L.);   (Galeopsis tetrahit L.); 
   (Lamium purpureum L.);   (Cirsium arvense 

L.);    (Convolvulus arvensis L.);  —   
(Avena fatua L.);   (Setaria glauca L.);   (Setaria 
viridis L.) 

,   30    , 
,         195   0,5, 0,6  0,7 
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89 

/   '       79, 80, 82 %  
   84, 84, 85 % —  . 

    195   0,5, 0,6  0,7 /     
  Vita   1,0 /    '    

 82, 83  86 %,    — 98, 99, 99 %     
 .  

    195    Vita   
         Vita  

 1,0 /    ’     89, 92, 94 %  
  99 %      . 

 ,       
,        195  

    Vita     є 
’       ,   

 ’   79 – 86 %     84 – 99 %  .  
         

 Vita ’     89 – 94 %     
99 %  ,       .  

 
 

      
  

 
. . ,    
. . ,    
. . ,    
ь ь  ь   , . ,  

 
       ,  є, 

    ,      
      є .    

,    2016-2017 .     
«  » ,       

         .  
       є  , 

    , є    
  ,  ,   

 , є   .  
    є  -  

.      20-22 .   
     4.2,   – 4,  

 HORSCH.    ’   : 
 (2 / ) ( )   (1,5 / ) ( ).   

  , . . ( -  + Bradirhizobium 
japonicum)        (  –  «  

 »).    ,      
.  

        
        . , 
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.        (  
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EVALUATION OF PRODUCTIVITY OF MILLET VARIETIES UNDER THE 
CONDITIONS OF UNSTABLE MOISTURE OF RIGHT BANK FOREST-

STEPPE 
 

N. M. POLTORETSKA, PhD in Agricultural Sciences 
A. A. DIACHOK, Master of Faculty of Agronomy 

Uman National University of Horticulture, Uman, Ukraine 
 
The observed tendencies in climate change have had a significant impact on the 

structure of agricultural production, energy and economic aspects of agrarian 
production. The growth of requirements for providing the population with 
ecologically clean, healthy and essential food has intensified the attention of 
scientists and producers to millet and selection of new high-yielding varieties. 
Nowadays, millet occupies one of the leading places in solving the problem of 
providing population and livestock production with food and feed production in many 
countries. This crop has significant healing properties of food products, good fodder 
qualities and great productive potential. 

The lack of well-coordinated, substantiated and sufficiently deep scientific 
representations about the peculiarities of photosynthesis processes in millet plants, 
specifics of the development of the productive process, relationship between the 
intensity of photosynthetic activity and the conditions for crop cultivating in scientific 
references reveals the lack of study of these issues and thus determines the relevance 
and importance of such studies. 

The main objective is to study peculiarities of processes of photosynthetic 
activity of millet varieties in ontogenesis, formation of productivity and qualitative 
indicators. 

One-way experiment involved the study of five zoned varieties: Myronivske 51 
(check variant), Veselopodolianske 176, Zolotyste, Kyivske 96, Veselopodilske 16. 

The record plot is 4 Ц². TСОrО КrО sТб rОЩОtТtТШЧs. TСО ЩХКМОЦОЧt ШП ЯКrТКЧts Тs 
systematic (two-tiered). 

The one-year research results on the study of varietal characteristics of millet 
under the conditions of Right Bank Forest-Steppe allowed group the following 
preliminary conclusions. 

1. The experiment is equipped with high quality seed material which allowed 
laying the groundwork for obtaining simultaneous sprouts and reliable results of 
further research. 

2. Myronivske 51 and Zolotyste varieties give the best indicators of field 
similarity (86.0 and 87.5%), as well as the survival of millet grain (90.5 and 88.0%). 

3. The dynamics of the leaf surface of millet seeds in the stages of 
organogenesis occurs as follows: in the first 20–30 days of vegetation (sprout phase) 
when the leaf surface is the smallest, most of the flow of photosynthetic active 
radiation is not captured by leaves and comes to the surface of the soil. Therefore, the 
coefficient of PAR use is not high. 

4. The net productivity of photosynthesis directly depends on the accumulation 
of biomass of millet plants during vegetation. Myronivske 51 and Kyivske 96 variety 
plants have the greatest net productivity of photosynthesis which in a short period of 
time managed to form the largest leaf surface. 

5. Varietal differences to changes in the photoperiod, due to the relevant genetic 
and biochemical mechanisms of plants are determined. 



ь ь ь  и 

93 

6. On average, by experience, the highest yield is formed by Zolotyste variety. 
Its yield is higher by 0.41 t/ha or by 9.1%, in comparison with Myronivske 51 variety 
(check variant). Others among the studied varieties under the conditions of 2017 form 
the yield less by 0.22–0.98 t/ha or 2.5–24.3%. 

7. According to the indicators of economic efficiency, Zolotyste variety is more 
profitable which cultivation gives the highest profitability (6523.00 UAH) and 
profitability – 64%. 

 
 

YIELD CAPACITY AND QUALITY OF BUCKWHEAT GRAIN 
DEPENDING ON THE TIME OF THE POSTCUT SOWING UNDER THE 

CONDITIONS OF RIGHT BANK FOREST-STEPPE 
 

S. P. POLTORETSKYI, Doctor of Agricultural Sciences 
Uman National University of Horticulture, Uman, Ukraine 
 
Buckwheat is a high-quality dietary product. It has a great nutritional and high 

taste. It contains an average of 8.9% protein, 71% starch, 1, 6% fat and 0.3% sugar. 
Buckwheat has a lot of useful mineral salts (phosphorus, calcium, iron, etc.), organic 
acids, E, B, and P vitamins (routine). Proteins of buckwheat consisting mainly of 
globulin and glutenin are more valuable than cereal proteins but by the content of 
essential amino acids, nutritional value and digestibility are not inferior to proteins of 
grain legumes. Thanks to vitamin E, buckwheat groats are stored for a long time 
without losing nutritional qualities. 

Unfortunately, the average yield of buckwheat grain in main areas of its 
cultivation is low (0.6 t/ha). But at the same time, advanced farms receive up to 2.0–
2.5 t/ha and it suggests a high potential of this crop. The high cost of grain makes 
buckwheat one of the most profitable field crops, even at low yields. 

The issue on the reasons for low yields of buckwheat grain with its high 
biological yield potential is important for scientists and practitioners. They can be 
grouped into two groups: the first one is biological (insufficient number of highly 
adaptive varieties) and the second one is agrotechnical (need for the continuous 
improvement of zonal methods of cultivation). 

Thus, given the importance of buckwheat as a valuable cereal, it must be 
recognized that the study of its cultivation is a topical issue. 

The research purpose is to improve technological methods of cultivating postcut 
sowing of buckwheat plants under the conditions of the Southern Forest-Steppe 
which ensure the production of high stable yields of high quality and environmentally 
friendly products. 

In accordance with the research purpose, the following tasks are planned: to 
determine laws of growth and development of buckwheat plants, depending on the 
timing of sowing; to evaluate the process of forming elements of productivity of Olga 
variety; to define optimal terms of postcut sowing of buckwheat seeds under the 
conditions of the Southern Forest-Steppe; to carry out an economic evaluation of 
postcut sowing of buckwheat in specific soil-climatic conditions. 

The work was carried out by conducting field experiments at Educational and 
Production Department of Uman NUH. 

In general, weather conditions in the region are favorable for the cultivation of 
buckwheat. Unfavorable events are possible frostbite in May and prolonged arid 
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periods which negatively affect the productivity of most of the field crops. 
One-way field experiment includes variants with the term of sowing in the first, 

second and third decades of June, as well as in the first and second decades of July. 
The area of the record plot is 50 m

2
. There are three repetitions. The placing of 

variants is randomized. 
As a result of the research conducted in 2016–2017, the following is found. 
1. In postcut sowing field similarity is determined by the moisture content of the 

upper layer of soil and this indicator in turn is interdependent with the amount of 
precipitation. 

2. The period of normal maturation of postcut buckwheat is limited by the 
beginning of the third decade of September. The complete maturation is noted at the 
sowing in the first decade of June – in 77 days. The percentage of mature seeds in the 
sowing in the third decade of June is rather high but is gradually decreasing. In 
sowing of the first and second decades of July a small percentage of seeds are mature. 

3. Indicators of sowing formed at the beginning and in the middle of the 
vegetation are relatively stable at its terms: the plant number retained prior to 
harvesting. However, in very different conditions, such essential elements of 
productivity as the number of fruit bearing inflorescences, the number of seeds per 
plant and the weight of seeds from one plant are formed. Their normal formation 
depends on thermal resources: the best results are when buckwheat is sown in the 
first and second decades of June, with a noticeable deterioration when postponing 
sowing time. 

4. Relatively high productivity of plants and grain quality is ensured by postcut 
sowing of buckwheat in the first and second decades of June, 1.32–1.22 t/ha, 
respectively. 

 
 

      
Ь   

 
. . ,    

ь  ь   , . ь,  
 

      
    . є    

      , -
       , , -

       .  
       

,         . 
,         

 є .   ,    
      , є   

 . 
   є     

        є .   
   ,    

       . 
     є    є  



ь ь ь  и 

95 

 .  –   , є   
 ,  –      , 

 є     .  є    
   , є   . 

           ,   
 –   ,    .  

    ,    
      є     
. ,       , 
  ,       

   .      
        . ,  

        
 ,         

         –  
 0,36  0,72       – 4,22%   

.  ,         
   .  

        
        

  0,78–1,23 .     
     0,81    

(4,22%). 
            

     1,66%,       2,0–
2,2%    . 

         
 ,           

   0,43 ,   . 
  N30–90  -   (P60K60)   

        0,28–0,44 , 
    (4,22%   ).  

30–90  -   (N60K60)      
  0,38–0,44 .       30–60 

/  . .   (N60P60)        0,39–
0,43 .      (2,20%)   

    N90P90K90 –      0,54 
.         

      0,38 . 
        
,            . , 

 ,   є      , 
       .     

             
      0,38–0,42%   . 

          
 ,          

 .          3,83–4,27% 
  . 



А ь  и я   и 

96 

,           ,  
   ,      

 . 
  ,       є . 

 є  ,    ,    
   , є     . 

   є      . 
 ,        

     .   ,  
       .   

             
    0,43%   .   

        90 /  2O5.  
            0,43–

0,55%   . 
      ( ,  ) 

       . , 
          ,  

   0,01–0,11 ,     –  0,01–0,04 
     0,03–0,11   . 
           
     0,11–0,15%   ,     
 90        36%.  

         –  1,96  
2,07%   ,      . 

,    ,    
 , є .  є     , 
       є   . 

    є    .  
   є     .   

  є      , 
   -  . 

 ,         
   ,   .       

  2,94–3,18%   ,    
      .    

      -   -
         0,14–0,17 

,           
  .    ,   
  ,       

  0,11–0,24 . 
           

,          
       .    

     ,        
,  34–38%           

N90P90K90 – 2,09%   .   
         . 



ь ь ь  и 

97 

,          43–
48%.           

   39–58%.     
      ,    
    ,     є .    

      1,02–1,14%,    – 2,62–2,72% 
      .       

      ,    . 
,   ,     

   є      
  .        

 .        
,           
     є  . 

 
 

ACID-ALKALINE BUFFERING CAPACITY OF PODZOLIZED 

CHERNOZEM IN THE LONG TERM APPLICATION OF FERTILIZERS 

AND LIMING EXPEDIENCY 
 

I. V. PROKOPCHUK, PhD in Agricultural Sciences 

Uman National University of Horticulture, Uman, Ukraine 
 

Chernozem soils in the territory of Right Bank Forest-Steppe of Ukraine occupy 
a considerable part of arable lands, and therefore, a special attention is given to the 
issue of preservation and reproduction of their fertility. 

Today, such negative phenomena as the removal of organic matter and nutrition 
elements with agricultural crops, as well as the depletion of chernozem soils by tilled 
crops, are significantly progressing. As a result, a decrease in the content of 

2+
 and 

Mg
2+

 alkalies in the absorbing complex of chernozems and, accordingly, their 
acidification occurs. Therefore, acid-alkaline buffering capacity of soils should be 
given a considerable attention. The main aspect of the study of this issue is the 
detОrЦТЧКtТШЧ ШП tСО sШТХ’s ЧООН ПШr ХТЦТЧР КЧН obtaining of information on the soil 
formation process in the present conditions of its use. 

It is now considered that for the comprehensive assessment of the agro-
ecological state of soils, to determine physicochemical parameters (soil reaction, 
hydrolytic acidity, amount of absorbed alkali and the degree of saturation with alkali) 
is necessary to have data of acid-alkaline buffering capacity of the soil, as the main 
and determinant function of all chemical components of the soil. 

Savych V.I., 1989 considers that knowledge of the acid-alkaline buffering 
capacity of the soil is necessary for solving not only theoretical issues but also for the 
solution of production aspects, namely: to calculate fertilizer doses and determine the 
seasonal dynamics of nutrients. All this will allow finding ways and means of 
regulating physical and chemical properties of the soil. 

The research was carried out on the podzolized loamy chernozem for the long-
term use under the conditions of a long (since 1965) stationary experiment of 
Department of Agrochemistry and Soil Science of Uman National University of 



А ь  и я   и 

98 

Horticulture. 10-field crop rotation is in the basis of the experiment deployed in time 
and space with three levels of application of mineral and organic fertilizers per 1 
hectare of the crop rotation area: for the mineral system N45 P45 K45, N90 P90 K90 and 
N135 P135 K135; for the organic system of manure 9 tons, 13.5 tons, 18 tons and the 
organic and mineral system of manure 4.5 tons+N22 P34 K18, manure 9 tons+N45P68K36, 
13.5 tons+N68 P101 K54. The total area of the experimental plot is 180 m

2
 and the record 

area is 100 m
2
. There are three repetitions of the experiment with consistent placement 

of variants. In the experiment, the following fertilizers were used: the organic fertilizer 
is the semi-rotted manure of cattle and mineral fertilizers: ammonium nitrate, 
granulated superphosphate and potassium chloride. At the time of carrying out 
experiment the soil layer of 0-20cm had the following agrochemical and physico-
chemical characteristics: the humus content (by Tiurin method) is 3.31%, nitrogen of 
lightly hydrogenated compounds (by Tiurin-Kononova method) is 48 mg/ kg, mobile 
compounds of phosphorus and potassium (according to Chirikov method), 
respectively, 122 and 135 mg/ kg,  – 6.2, hydrolytic acidity (2.5 g/ kg) and the 
degree of saturation by alkali is 95%. 

The research has shown that the prolonged systematic use of the soil, as well as 
the application of fertilizers, leads to changes in its acidity. Thus, the exchange 
acidity in the check variant increased ( salt 5.4), whereas for the period of carrying 
out the experiment salt was 6.2, that is, the reaction of the soil solution was neutral. 
According to the mineral fertilizer system, more acidification of the soil is noted. Thus, 
in the experimental variant of N45P45K45 the displacement of acidity to acidification of 

salt is 5.3 and salt is 4.8 in the variant of N135P135K135. 
Application of organic fertilizers has a softening effect on the acidity of the soil 

solution. However, if compared with acidity at the time of carrying out the 
experiment, acidification still took place – acidity decreased to salt 5.4 in the variant 
of manure 18 tons and to salt 5.3 in the variant of manure 9 tons. That is, after the 
systematic application for 50 years of only organic fertilizers, the reaction of the soil 
solution is characterized as slightly acid. The organic and mineral fertilizer system with 
an acidifying effect on the soil occupies an average position between the mineral and 
organic systems. The prolonged use of fertilizers also affected the change in the 
hydrolytic acidity of the soil. 

According to its natural and genetic properties, chernozem soils by their nature 
have rather high buffering capacity due to the high content of organic substances in 
them. However, for the long-term systematic use, there is a gradual easing of 
buffering indicators and, accordingly, their acidification and, consequently, 
functioning of acid-alkaline buffering mechanisms is violated. Therefore, now one of 
the prognostic functions of soil fertility is the definition of their buffering indicators. 
Therefore, despite the fact that the podzolized chernozem is rather resistant to the 
influence of external factors, even on such soils, it is necessary to pay attention to it 
and carry out supportive liming, taking into account their buffering indicators. 

Thus, in order to improve agrochemical, physicochemical indicators of the 
podzolized loamy chernozem the scientifically grounded and balanced introduction of 
organic and mineral fertilizers in combination with periodic liming should be 
respected. At the same time, along with traditional methods of determining doses of 
the lime material, it is necessary to use indicators of the acid-alkaline buffering 
capacity of the soil. 
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, ,  ,      

.        
       

   .     
.         

   . 
  –       ,  
         

   . -   
   , -  .   
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   (      ) є 
  .    

 є     .  
 «    »   ,  

є   Sp/sp є  ,    
     (  . .  ., 2017).   

          
   ,       

 « »   є    .  
    Sp/sp    -

   (  . ., 2011).      
 є  Sp   (  ( ) є  

 )  sp    (  є  
 ).  ,      

  -    . 
       ’   (3377/10 67, 

3471/10 81, 289/15, 302/15, 317/15),      
.      -

  .      (2,91 )   (30,2 ), 
  57,2 %   - ,      

302–15,        
 .         

         
     . 
,         

є є    ,   Sp/sp     
      . 

 
 

  Ь    
     

 
. . Ь ,    
. . Ь ,  

ь    , . ,  
 

  є       
     ,   , , 

,       .  –  
  ,   '    

  ,   є    . 
   є     

.     ,  
      ,   

  є.       є  
  , ,    .  

    ;  є     
  .  
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є .      ,   
       .   

         .  
    .      є  

   .       
є .  є    ,   

   є  є   2 .  
  (  )  2 є .  

 2 є     ,      
   .   є  ,   . 
  -      ,  

 2 є       , 
   .      є 

   2      є 
 . 

        
     .   , 

, '   є      ,  
         

. 
,        є , 

     ,    
   .  ,    

 ;     є    
   .   є    ,   

   .     
. 

  є   ,      
 ,    .    

 є  ,    (  2/   ’є )  
     є.    

  ,       
     .     

;   –5    є   6010
5
 , 

   –10   –  12010
5
 .  ,   

    ,  .   
 ,    '      

 ' .    (     
)   ,   , – 

,            
.       

         
. , ,  ,     

      . 
           

   ,    ,   
    –   , ,    . 
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   .      
  є      .  

є  ,        
 .         

    ,   
   ,     

     .  
        

 ,       ,     
,       . 

        
    .   , 

         ,  , 
.  

       , 
 .       

        ,     
 . ,       
        

         
.  є     ,    

. 
        

        2011  2030   
.  

        
 .    2011  2030     

   є       
116,4 / .    -1º ,   

   109,5 / .    -2º , 
     101,4 / .  
   ,    

є ,       -3º ,  
   є 91,8 / .     

-4º ,    є     є 
80,1 / .     -5º ,   

є       є 65,4 / . 
  ,       

.       є  
   -5º ,  є    

є     . 
     (%)    

       є    
  . 

   -1º ,     1 , 
   є 93 %.    -1º ,  

   2 ,    є 91 %.  
  -1º ,     3 ,  

  є 88 %. 
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   -2º ,     1 , 
   є 87 %.    -2º ,  

   2 ,    є 80 %.  
  -2º ,     3 ,  

  є 75 %. 
   -3º ,     1 , 

   є 79 %.    -3º ,  
   2 ,    є 66 %.  

  -3º ,     3 ,  
  є 53 %.    ,   ,  

          2011  2030 
 є     -3º ,    

  є  3 . 
 
 

Ь  Ь -    
  Ь   

 
. .  ,  
. . ,    

У ь  ь   , . У ь, У  

 
 є     ,  є  

  ,      .  є    , 
   .     є 

       .  
    є   

   .      
 є ,   ,  є   

  ,   .      
 є,    .     

 є       
   .  
.  є,        

  є  , є     
;      є      

є   .  ,      
2005         8 . . 

,  ,    є   
. ,        

,            
. 

  є     є   
     .     є 

     ,    
  .  є     

    ,     
  . ,    

        
     .  , 
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10  50 %. 
 є        

 .   (50 %)     
     (   

 ),         
     .  

         
       0,8  1,2 /  

 2015 ,   0,4  1,2 /   2016 ,      
  5,5  5,2 / . ,     

     є    
   3 × 5      

 (5,5 / ). 
         

        , 
    .    є  
   .    є  

    .    14 %,  
   , є      
    ,   є  

    ( ),      
.  ,      є  
    . ,   

є    25  27 %  є   ,   
 є   є    .  
  15 %    . 

     ,    
3 × 5       

    3 Vg1Vg1× 26    
є        

   4,2  2,4 %  2015     28,9%. 
       
    2016   4,0 %,    18,4 %. 

        ’є  
,       є  

        . 
,       .  

      2015    191  
205 ,    2016     191  195 .    12 

 15   2015     ,     
2016    6 10       .  

       2016    
 . ,      

   . 
,   ,     6,7 /   

    7 × 26     200 . 
,     ,     

   . 
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Ь    
     

 
. . ,    
. . Ь Ь ,    
. . Ь ,    
. . ,    
. . ,    

ь  ь   , . ь,  
 

  ,     
    є    

.      ,     
    . 

    ,  ,   
є         

. ,  ,      
       .  

      2015–2016 .  
        
.    –    

.         – 3,79 %, 
 ,   – 148 /  ,   

 – 67,   – 122;       – 15,2  
0,38 /  .  

       – 
,    .  є      

 ,   є   .  –  
 є    . 

    –  295 , 
  – ,    – .  
   6        
 45 .     .   

,     – 140–160 .,   
– 180–200,  – 200–220 . .      -

    60 90,     N120 / .   
    3  – 1,0    

  –4.  –   8–10 ,  – 
  6–8 . 
     -     

    -0,6 .   
   -5,4.     3–5 

,  – 9 . 
 ,     ( ), 

 ,          
   ( + ,  + , 

+  , +  + ). ,  
        59,5 / , 
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 – 23,7 / ,   –     – 73,3 / ,  
 є  – 63,4,    є  – 66,7,      

є  – 76,6 / ,      ( ) – 
56,8 / .  

      
     – 2,7 /   4,53%,   є  4,5 /  

 6,99%     є  – 6,9 /   10,3%   
(   ).      

        – 16,5 /  
 22,5%        є  – 19,8 /   25,8%  

  .  
        

 ,      .   є  
       є  

 . ,        
 0,663 / ,   – 0,892 / ,       

є  – 1,086 / ,    є  – 1,098,     
 – 1,099,       є  – 1,238 / ,  

    ( ) – 0,852 / .  
       

     – 59,0 ,    
 – 66,6,    є  – 67,7 .     

         
      є  72,3 ,  2,50   3,45%, 

  є  – 79,8 ,  10,0   12,5%.     
       

    141   71,2%.  
    є      

  є    ,      
  76,6 / ,   17,1 / ,   

1,238 /         
.  

 

 

Ь     
        

 
 

. . Ь ,  
. . ,    

ь  ь   , . ь,  
 

  є    ,  є  
 ,      . 
      20% ,   

   50 /  є   8‒10 /    . 
        2,2 ,   
    .  
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      є  
 ,    є    

           
    '      . 
       є   

8  .  є       80%  
    . 

       
       

  .  
         

    ,     1964  
    .    
        : 1.  

 ( ); 2.  30 / ; 3.  45 / ; 4.  60 / .  
      ,  

є,      є  є    
   . 

           
         . ,  

   ,      82 
 140%        .  

 113%      45 /  .  
      2015‒2017 .  

149; 206  254%         30; 45  60 /  
. 

     (91%)   
  30 /  .  33  63      

      45  60 /  . 
  ,      

  ,    є 70‒100, 130‒150  80‒100% , 
          

         30     45 / . 
 
 

      . 9  
   

 
. . ,    

У ь  ь   , . У ь, У  

 
        

 –      . 
     є    

є .   Є    є   
, , ,  , ,   .  

          .  
       ,  
, ,     .     
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 .  
  –     

     (Gold Chief),  (Erovan),   
(Red Jonaprince),   (Fuji Fubrax)    (Honeycrisp), 

 –   (Florina).  
        2016–

2017 .    . 9   2015 .   4  1  
   .    –  , 

   .  ,   
   . 

 2016 .     ,    
 ,          1–

62 ./ .      .  
      (201 ./ .)    

(135 ./ .),        (45 ./ .),  
      . 

 2016 .     ,     '  
            

(  1,19  0,61 / ).  2017 .      
  (1,39 // )          .  

 '     ,        
   (  0,09  0,19 / ).    
  0,51 / . 
     2017 .        

      (165  164 ).   
     (242 ),        

  13–14% .  
,        . 9  

    0,09–1,39 /       
    .        
,    .  

 
 

Ь Ь Ь   Ь    
 

. . Ь ,     
ь  ь   , . ь,  

 
        

 ,    є , є  
  . . є , . . , . . Є , . . , 

. . .  
       

    ,      
   – /  . 

           
   ,  , , ,  

      (  )  
.  
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,  ,   ’є     
        

  ,     є   Д6, 10 ]. 
         

   є .     2015 
      375  

є ,      1.  
        9 

  .      
 ,      ’ -
 .      , 
- ’      ,   , 

, . 
  є      є 

 (  )     
. ,      є  

« ’ »       . 
      є є   

 ( . )      –   , 
- ’  , .     

 « » є    -
 ,  є    є  

. 
    є  

.   є    
  є ,   є    

 .     ,    
        

   . 
І. ь - ь   (    , 

, , ,   
,   ,   

  )    
 -  ( )   є   

 :  , ,  
 , ;   : - ’  
, , . 

ІІ. ь -  (    , -
, , ,   
      

)        
 є    (    

є     ,   )   
   (   ’ -  ). 

ІІІ. -  (       
 ,  ’ ,   , 

        
                                                           
1
  є    ,          . 
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 )  -    
    є    (  

      )   
 ( )  ( , , , 

, ). 
IV. -   (    , 

    )  -
       

є    (     
  )     

( - ’    -      
   ). 

V. -   (    , 
    )   
    -

   є    :  
    (  ) ;  
    - ’   ’ -

   . 
     ,    

  ,    : 
  є     -   

   є    -
   .  

   є    
        

        є  
.     –   

 ( ) ,      
          

    . 
      

          
   . 

 
 

      
  Ґ     

 
. . Є ,     
. . ,  

ь  ь   , . ь,  
 

       є    
   .     

      є  . , 
  є  ,    .   

 є       –  
, є   ,        
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   .      
           

        ,  
     .   

є   ,        
       . 

    є   
    ,   

,    ,   є ,   
  .       

   ,     
   ,      

, є    .  
       4-  

         
   .      

: 1)   ( ); 2) N110K80; 3) N110P30K80; 4) N110P60K80 
         

      ,  
     2017 .      150 

/ ,  80 / .       N110P30K80 ‒ 
30 /   N110P60K80 ‒ 60 / . 

          
 100,3 /       210,4 /    

   N110P60K80.       34,7 
/       72,8 /     

  N110P60K80.    71,8 /    
          150,7 / .  

        
  є  є    .   

 ,   2017        
     ,     

  . ’є       . 
        60  

 ,   ’є    ‒ 38,9 / ,   
 30    ,     

.       N110K80 ‒65,2 / . 
    (-100,3 / )   (-71,8 / )   

       .     
     ,      є . 
   ,      

  є ,     є,  
         . 

         
,       .  

        150 / ,  ‒ 80 / . 
      N110P30K80 ‒ 30 /   N110P60K80 ‒ 

60 / .       2017 .   
    78,7 /       165,2 /   

    N110P60K80.     
  27,8 /       58,2 /    
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   N110P60K80.    19,0 /   
           40,0 / .  

        
  ,       . 

’є        .   
   N110K80       2  44,2 

/  ,         
’є ,         . 

      N110K80 ‒52,2 / .  
   (-78,7 / )   (-19,0 / )    

     .    N110P60K80    
 1,8 / .  

,        
         ,  

ь     ь  ь   
  ґ ,   ь  ь  . 

П ,          ґ  
N110P60K80,     є  є ь ,     

 є ,  є   ґ . 
 
 

Ь     
 

. . ,    

. . Ь ,   
ь ь  ь   , . ,   

 

       -  
 ,        
  є  ,  

    .   
 є    ,      

  є   ,   
     .    

  є  .     є  
      ,  
     ,  є   
      -  

 
  є     
.     є     
    ,      

 .   є       
є        . 

    є     . 
   ,     

 .         
  . 

  -   ,  є   
  ,      
.         
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  .  ’    , , 
 , .        
      . ,  
     ,    

 .  
  -  .   125-130 . 

  .    ,  21-26 . 
’    ,  .  

         
 -    2015 – 2017  

         . 
      .   

   ’     8.04,   6.06  
 15 .     ,   

2015        
 8 ,     9,7 /  ,    23 

 ( ) ( . 1).       
6 ,     19,1 /    ,   

 58,5 %   
1.         

 
 

 є  
2015 . 2016 . 2017 . 

/  
%  

 /  
%  

 
/  

%  
 

/  
%  

 
1 -  8.04 58.1 120.0 76.0 95.9 55.8 99.5 63.3 103.4 
2 - 23.04-

 
48.4 100 79.2 100 56.1 100 61.2 100 

3 - 7.05 45.5 94.0 78.9 99.6 58.0 103.4 60.8 99.3 
4 - 23.05 34.6 71.5 74.0 93.4 50.1 89.3 52.9 86.4 
5 - 6.06 29.3 58.5 40.8 51.5 29.8 53.1 32.9 53.7 

05 2.1  2.4  2.1    

 2016        – 76,0-40,8 
/     .   ,       

      – 79,2  / .     
  3,2 /    ,       –  

  0,3 /    .         
         . 

 2017     (55,8 / )   
     (8.04).      7,7 /  

  2015 .   7     1,9 /    
.    (6.06)    26,3 /    
.  

         61,2 / .   
 15   –    2,1 / .      32,9 / , 
  28,3 /    ,    53,7 %  . 

          
    8   7 .      

    .  ,      
     ,       

     . 
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. . ,  
. . ,    

ь  ь   , 
. ,  

’      ,  , 
   .      є  

  (Cu, I, Br)   ( 2, 5, 6).  
        , ,   

 ,     – є  
 .     ( , , 

  .)    . ,    
    ,    ,   
,        . 

    є  ,     
  ,   ,    . 

,   ,     
 ,      . 

 Є. . є,    є    
 . 

є          ,   
   є  ,       
,      -   . 

   є   ,   
(  ),   ,     , 

,     . 
  ,      

`    .    
        -

 . ,       
   Fungi. 

  ,     
  є   Helminthosporium s .  Fusarium spp.  

 . .       
Helminthosporium panici-miliacei Nisikado      ,   

          . 
   є   ,   

    .       
 , ,      , 

-    . 
        

  ,         
  . 

 2013–2015 .     
   є     

, ,      
      . 
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  :   

,       .  
      
  .     4138-2002. 

        – 
Helminthosporium panici-miliacei Nisikado  Fusarium moniliforme  Wollenw & 
Reinking,  є ,     

 . 
,          

 - . ,        
    ,      – 

    .     
   є    .   

    ,  ,    
  ,   ,  є  

 . 
     ,    

          
        .  

 є        5,2–9,6,  
 – 15,9–35,7   – 8,6–13,7 %.   

      .   
    2015 . ,     2013–

2015 .       7,9,  
 – 10,8   – 8,4 %. 

 ,       
 ,      є    

     .  , 
 є       

  ,  є    є  -
, , , ,   

        . 
 
 

      
Ь   Ь  

 
. . Ь ,    
. . ,     
. . ,     

ь  ь   , . ь,  
. . ,  

ь  ь   , . ,  
 

      є     
 .     ,  

         
,     .    -  



А ь  и я   и 

122 

    є   .   
 є ,    є    

-       
  –  .   є   

’є        (12−15 / ),  
  ,    

       є  
. 

        
 ,        

  .    є  є 
    .       

  є  ,    
         

  80–100 /   .  
  ,      

  є   :  
–       

       (  , 
, ,  ); 

– є       (   
 ,  ); 

–      ’    
  (     ); 

– є     (    
   ); 

–      (    є  
   ,   ’ ); 

– є       
( є      ,    ); 

– є      ,     
       .  

  -    ,    
   ; 

– є      є     
 ,      ; 

– є     (      
 ); 

–      2–3  ; 
–    -  . 

       
   . ,      

    .   
          

          
  .   ,   є . 
        

         .  
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    ,    
         .  
    2013−2016 .   

      
.    –    

 .       3,5%,  = 6,0,  
   – 91%. 

     F1 (  
, )      („ ”, ). 

   .      
         15 . 
  ,    8,4 

2
.   

        
  .       
      . 

      ,  
       ,  

 ,  ,     
 . 

         
 2013–2016 .  ,      

         . 
,         

     4−5  ,   
  .      

   54−57 ,   .   
     49−53    . , 

         
  ,  є   , є   

 . 
        . 

,           
   11,5–12,9  ,     

.        
  (29,6–35,1 ./ ),   4,9–7,2 .    

. 
    ,  є 

   є  .    
       . ,  

         
    650 

2,    −  470 
2,   

  . ,       
      (  

  ,         
). 

         
 є  .        

         
 – 53,7 / ,    7,2 /     .  
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  6,6 / .  

    є   ,   
   ,       

       .  
  ,    20 . ,   

          – 
31,4 / ,   4,9 /  ,    .  

      2,9 / .  
         

    1,6−3,5 . . ,    
  . 
        

         (5,1−5,2%),    
       (4,8−4,9%).  
        

 –    0,12−0,17%.    
 ,         

0,09−1,2 /100    .       
  (66–89 / ). ,     

        13−17 / ,   
 . 

,         
:        

   , є   
   ,  .    

    . 
 
 

      
      

Ґ     
 

. . Ь,  
ь ь  ь   , . ,  

 
 є  ,      

       є '      
 . 

        
            
   .      

     .    
   є     

,        є    
. 

   . .   . .,   є 
     ,   ,   

   (    –   ),  є 
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.         є 
 ,         

. 
        

         
. 

          
         

   .    
  :     28 – 30  ( )  

     14 – 16 ,    
 :     ( ); N180P135K210; 

N240P180K280; N300P225K350. 
  15        

.         , 
        1,3 – 1,6 .    

   28 – 30         
 308 ,  – 117 ,  – 191 .   

   14 – 16  є     
 .      21 ,   7   

   14 .   є     .  
є      є  .  

           
14 – 16    І300P225K350 –     684 , 

  – 290 ,   – 394 .       28 
– 30    І300P225K350       622 , 

  – 268 ,   – 354 . 
   '       

     (r=1,0),     
     (r=0,98 –      
  28 – 30 ,  r=0,99 –       

 14 – 16 ). 
      (15 ) ,  

      є   . 
          

     0,71 – 1,08.      
   N300P225K350:      – 

    989 ,      
   161 ,   575 .      

    959 ,   – 561 ,   – 398 .  
        є  

  418 – 440 ,   205 – 211 ,   213 – 229 
. 

-     15   15   
          
     '  (r = 0,96).   
         14 – 16  

є   є r =0,97,       
 r = 0,98,      ' . 
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  15  є,      
           

 0,5-0,7.          
 ,      .  

      .     
        N180P135K210  

183 – 186 %,    – 209 – 211 %     – 146 – 149 %. 
   N240P180K280    :    

 – 233 – 241%,    – 269 – 275 %     – 181 – 
191 %.   ,       N300P225K350 

         -  
       255 - 261%,    - 

297 - 302%,    - 196 - 201%. 
          
      ,   

 N300P225K350 – 331 – 338 .       
   1,52 - 2,16        

.        
,          

    . є    
         - 

  1,4 - 2%.      
 -        

    N300P225K350 - 827 - 839 .,   
  68%.      (r = 

0,95)   (r = 0,97  0, 98)    ' . 
.     ,   

     є      
    ,     є 

   , є   
  є     . 

,   N300P225K350    
     15  – 268 – 290, 15  – 

561 - 575, 15  – 762 – 772     – 827 - 839,  , 
:354 - 394, 398 – 414, 343 – 356, 331 – 338 . 

 
 

      
   (  1964 .)  

  Ь   
 
. . ,    

ь  ь   , . ь,  
 

     ,   
         

 .       
    є    , 

      ,   
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    . 
       

     ,   1964 , 
  є 10-         

 .         
 0–20   – 3,31 %.   є   (  

9 ; 13,5; 18 ),  (N45P45K45; N90P90K90; N135P135K135)  -
 (  4,5  + N22P34K18;  9  + N45P68K36;  13,5  + N67P102K54) 

 .       1   .  
      –   4289 : 2004, 

      –    
, -    –   . .   
 . .   . . ,   

. .  (  31–497058–008–2002),   ( ) 
  –   . . Є      

. .  (  4732 : 2007),     –  
 . .    . .  (  4731 : 2007),   
  –   . . ,     

 –   . . є ,    –  
 ISO 10390 : 2001,       –  

     4115 : 2002,  
  –   ,   

 –   , -    –  
 . .  (  4744 : 2007),     

   . . . 
        

        
  ,       0–20  

   2,9–3,6 %      .  
        302–359 / . 

 C : І   ,     
 – 11,3–13,5.         
є   –   1,7–1,8 %,      1,2–2,0 % 

   . 
       є  

  .       0–20  
є   31,2  39,0 %     ,   

 ,        . 
     9–35 %    
,       : .   

     є  .   
 є         

 .        0–20  
         –2, 

 є 17,5–22,9 %.    є  –2,  
є 5,9–7,1 %    ,     –

1 , –1  –3   1,8–3,0 %, 4,2–6,0  3,6–5,0 %. 
є        3,4–5,4. 

       0–20   
    є    0,20–0,24 %,  
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     є   0,16 %.   
    0,043–0,058 %,   – 1,90–2,19 %  

        ,    
   1,77 %.       
 1,25–1,44 %. 

          0–100  
  6909 / ,      є 
    7105–7851 /       . 

         
   0–20     = 4,6–5,4,     

  1964    = 6,2,     
 3,4  5,5 / .    ,   

 ,      (118–144 /   
  ),     

    (108–261 /     ) 
  –      (101–177 /    

 ). 
        166–279 / 2

  
     .    
    30  є   -   

   51–66 %    .  
   є    -

   (    4,5–13,5    N23–68P34–
101K18–54  1   ). 

        є  
-    .     

 є      – 74,2–
88,2 %.     ,    є   

, є     ,  
є        15–49 %,   
     0,01–0,09 / 3

     
. 

    (5,86  . ./ )  
   є -   
     1    13,5    

N68P101K54,   57 % ,        2 % –   
N135P135K135. 

     60–70 %     
   (N45–135P45–135K45–135)    

є       ,   
    (9–18 /  )     
  30 %   .    

,  є     -  
    4,5–13,5    N23–68P34–101K18–54  

50 %. 
,        ,  

         
         
   1        , 

   9 /        
є       І45P68K36. 



ь ь ь  и 

129 

     
 Ь  

 
. . ,    
. .   

У ь  ь   , . У ь, У  

 
-      

     ,  є   
є       ,    

        
.      ,  

          
є       .  

    є    
 .  

      
          

 ,          
       

.  
        

 .  –   . 
 є      F1   

F1      , , , ,  25 , 
  . 

          
    ,   , ,  

         , 
 .        

         12 
2 

, 
      25  –  8–15 2.      

     36 2
   .  

  F1       70 2,  
  ,    ,     100–

114 2,   30–44 2
   . 

     є      
 – .      2016  

35,2–48,7 ,        .  
 2017          

   25,9–36,9 .       
 F1        ,    

 35,1  35,4  .      
    ,        

2,7  5,9 .       ,  
  9,3–10,3 .  

            
25 ,   51,9–52,5  55,6–58,6    .    

  F1     – 64,2–64,4 .  



А ь  и я   и 

130 

є          . 
     ,    

          . 
,      

    ,      
    .   ,  

         
 . ,      , 

           –  2,5 
/ .       25    

 F1        1,2 / .    
            

 F1     0,7–1,7  0,4–1,0 /  .  
            

,      12,4–12,9 / . 
   є    

       F1  
 F1        

           
. 
 
 

INFLUENCE OF SPRING BARLEY FORECROPS ON WATER CAPACITY 
AVAILABLE IN SPRING BY GROWING UNDER  

SHORT-TERM ROTATION 
 

S. V. USYK, PhD in Agricultural Sciences 
Uman National University of Horticulture, Uman, Ukraine 
 
Spring barley is an important fodder-grain culture; it is part of livestock 

rationing and because of that, occupies big areas in farm enterprises that use short-
term crop rotation. 

In the context of rainfed arable farming the crop productivity is directly 
dependent on the conditions of soil moisture. Therefore, the task of our research was 
to determine the effect of such preceding crops as sugar beets, soybeans, corn and 
spring barley on the spring deposit of available moisture for the spring barley 
growing in short-term crop rotations. 

The research was conducted in a stationary experiment of the Department of 
General Agriculture of Uman National University of Horticulture. The experiment 
includes 17 variants of 5-field crop rotation, but our detailed research was carried out 
in four variants of crop rotation (№ 6: Spring barley – Corn – Soybeans – Spring 
barley – Sugar beet; № 7: Corn – Spring barley – Soybeans – Spring barley – Sugar 
beet; № 11: Corn – Soybeans – Corn – Spring barley – Sugar beet; № 14: Corn – 
Soybeans – Spring barley – Spring barley – Sugar beet), where spring barley was 
grown after the following forecrops:  

1. Sugar beet (control variant);  
2. Soybeans;  
3. Corn;  
4. Spring barley. 
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Three-time frequency and sequential occupancy of variants was used in the 
experiment. Crop acreage is 168 sq.m., accounting area is 80 sq.m. Agricultural 
technology for the cultivation of all crops has been the one common for our region. 

Soil samples were taken at the depth of 160 cm at the beginning of the spring 
barley vegetation. After sample collection the soil samples were weighed in the 
laboratory, dried to constant mass and again weighed after drying. 

Soil moisture content, expressed as a percentage, was calculated according to 
the corresponding formulas, followed by recalculation of the available water 
capacity, indicated in millimeters. 

According to the results of the conducted research it was found that on average 
three years (2011-2013) in the layer of soil of 0-100 cm the lowest available water 
capacity were observed after sugar beet - 135.1 mm. After other forecrops they were 
higher by 16.9-22.6 mm. However the influence of soybeans, corn and spring barley 
on spring moisture deposits in the soil layer of 0-100 cm was practically identical, 
because the difference between these forecrops did not exceed 5.7 mm. 

In the soil layer of 100-160 cm, the difference between forecrops in different 
years fluctuated a little more, but in general the regularity was the same. The smallest 
amount of available spring moisture was after sugar beet, somewhat larger - after 
corn and soybeans, and the largest one was after the spring barley resowing. 

The moisture deposits in the layer of 0-160 cm were relatively higher each year 
by repeated sowings, and the lowest ones were after sugar beets. Other forecrops in 
all the years took an intermediate place under the soil moisture deposits in the 160-
centimeter layer of soil. For example in 2011 better place belonged to soybeans, and 
in 2012 to corn. In 2013, and on average in three years, these forecrops were equal in 
providing the spring barley with soil moisture, because the difference between them 
was 1.3 and 3.2 mm respectively. 

The best conditions for the moisture content of spring barley at the beginning 
of the growing season are observed by repeated sowing, somewhat worse after corn 
and barley, and the smallest moisture deposits in the soil layer of 0-160 cm had the 
crops of sugar beet. 

 
 

     Ь 
    

 
. .   

    , . ь,  
 
        ,  

 є         . 
         

     .    є 
,       .  
       .  є є  

      
 ,       

  ,    , 
  ,         

. ,      є ,  



А ь  и я   и 

132 

   є      2–3   
   .  ,      

   .      
   є      

   . 
 ,  , є    

 ,   .    
,     .    
          

 ,      .   
    ,  ,  

 ,    ,     .  
         

.   є      
 є     .  є    

    є    
    .  

        
     .  є 

         
   ,       

           
. 
       ( ,  

)      :  42, 
, , .        

     4–6    45 .  
   200 . ./ .     

    : 1)    
; 2)   + ; 3)  

 ; 4)   + .  
   . 

          
,  ,       

   (  ).  ,   
     (68,6 / ).  7,8    

    42 — 60,8 / .   0,6 ,  
       — 60,1 / ,   

 ,      59,5 / .    
         

 .       72,4 / .  
          
 42 — 63,4 /   63,2 / , .   

    — 62,8 / .     
     .    
,   ,  74,6 / .       

 42 — 64,0  64,3 / .      
  — 63,5 / .      

        — 65,6 / .  1,2  



ь ь ь  и 

133 

     .    42  
  67,4 / .  ,   , 

   — 78,2 / .    
         

 — 65,5 / .       
 42   — 66,8  66,4 / .    

    — 77,8 / . 
.     ,  

         
    . 

 
 

    Ґ  
 

. . ,      
ь  ь     ь ,  

. ,  
 

       
       

       , 
      , 

       є  
     .     

       .  
 є    ,    

 «  ,     
-   » (20.09.2017)    

   «      
. . »         

 . 
        

       
 ,  є, ,   

        
  .   є     

:         
         

  ,     .  
    :  

 ;   ;  ; 
   .      14 

 Т   Т , : 1. Multinomial Logistic 
Regression. 2. Neural Networks. 3. Decision Trees. 4. Random Forests. 5. Naive 
Bayes. 6. K-Nearest Neighbors. 7. Flexible Discriminant Analysis. 8. Nonlinear 
Discriminant Analysis. 9. Support Vector Machines. 10. Linear 
DiscriminantAnalysis. 11. Partial Least Squares Discriminant Analysis. 12. Penalized 
Logistic Regression. 13. Nearest Shrunken Centroids. 14. Bagged Trees. 

    -     



А ь  и я   и 

134 

       , 
  .  

      є   є , 
     є    

 ,  ’    ,   
,  є     (  

)   .        
 ,      ,    

   – ,     
    є   .  

 
 

     
    

 

. . , 
 

У ь  ь   , .У ь, У   
 

є        
 ,     ,  є  

       
.  ,    

, є         
   ,  є  . . (1970). 
,   10  ,  є  . . (2014), 

     ,  
   , - ,  , 
 ,  .      

       ,  
    ,     , 

    -        
є  .   , є  

    ,     . 
          

       , 
     ( . . , . . , 

. . є   .).     ,     
  :   (PСШrЛТК РОЧОtКХТs SМСЧКЛХ.), 

   (PСвХХШtrОtК ЯТttЮХК RОНt.),   (ЇЩКtrЮЦ 
sКЛЮХШsЮЦ L.),    (SМСТгКЩСТs РrКЦТЧЮЦ RШЧН),  

 (BrКМСвМШХЮs ЧШбТЮs MШrН.),   (HКЩХШtСrТЩs trТtТМТ 
KЮrН.),   (CОЩСЮs ЩвРЦКОЮs L.),   
(MaМrШstОХОs ХКОЯТs),   (AРrТШtОs РЮrРТstКЧЮs FКХН.),  

  (ГКЛrЮs tОЧОЛrТШТНОs GШОгО.),    (EЮrвРКstОr 
ТЧtОРrТМОЩs PЮt.),   (AОХТК КМЮЦТЧКtО L.), ’   (ЇЮХОЦК 
lichenis).          

, ,         
                                                           


   – . .- . ., . . .   



ь ь ь  и 

135 

  ,           
  ,         

   .  
          

          
є       

.  
 
 

       Ь   
       

        
    

 
. . ,    

. . ’ , . . ’ ,    
. . , . . , . . Ь,  

У ь  ь   , .У ь, У   
 

   ,       
   ,   є    

 (  . ., 1981,  . , 1982,  
. ., 2004  .). ,        

          ,  
є    ( ).   є є   

  ,        
,          (  . ., 1974, 

 . .  ., 1995, ’  . ., 2002,  . ., 2003,  
.  ., 2006,   . ., 2009  .).   ,  

       
,       - . 

        ,  ,   
 є ,     .  
          
,   -   -    ,    

  , ,       
  ( ,   .),   ’     

   ,  ,  є    
 . ,         

  (  . .,1987,  . .,  ., 1995),  
 ,    2-5% ,       

 1-2   1 2.         
 5-8,    15 .        

є   ,     ,    
             

.        
,  ,   -  ,    
 - ,       - . 

  є     ,     



А ь  и я   и 

136 

,   є є      
є    .  ,     

  , ,      , 
 ,      .  
    ,      

(  . .,  . ., 1969),   є  ,  
 «  ».       ,  

   ,  ,  ,    є 
«  »,  є    -   

  .        
 ,       , 

 ,        . 
   ,       

,        2-3  ,  
    -58 , . .,   

   6   1 .    ,   
  ,    є   ,  

            
,    є      

.  
,       -  

           
     ,     (2014-2017) -  

    , ,       
«       »     

        ,    
     . ’    

    . ,   
   . . (1987)  ,     

          2-2,5   
є     .       

’ є  ,        є 
,    .     
   ,  ,   , є -  , 

   є   є  1,5  ,    
.        ,  

  ,     .  
(   )        

,              
   .  ,        

 , ,  ,     
        .   

   (   )  , ,  
      ( , ,  

  .),  ,  ,    
 ,       (  

. . 1996),   є    .  
: 1.  . .   . 

     //    . 2004. №5  



ь ь ь  и 

137 

. 11-12. 
2.  . .,  . .,  .Є.  .   

   . : . 1995. 304 . 
3. ’  . .         
     : . .. . - .  : 

. 06.01.11 “ ”/ . . ’ . , 2002. 20 . 
4.  . .    . : , 

2009. 352 . 
5.      –   

   .   (  
 . .)/ , . 1987. 33 . 

 
 

 Ь     
Ь   

 
. . ,    

 ь ь    , . ,  
 

     ’    
   ,      є  

  . 
    є 220      

.  60%  є      є ,   
 є   30%  .  

  ,       
  є    – 2,7%,   1,9% є  

   0,8%  ,    .   
       

     ,   
  . 

      ,  
 ,        є  

  .      
  8-12     ,  є  

    14 .  
       

       
  .  

   2014–2015 .    
     .   
    .  

      -  
       

 (0-20 ):   1,59 . .  100  ;  
 – 6,5;    1,3%,  2 5  2   , 

, 15,8  7,5 / 100  ;     
14,6 / 100  .      

,      – , 
   – ,   – . 



А ь  и я   и 

138 

    2014   
      .  
    2015   

     
      

       
  є    , ,   
,          

 .  ,      
   -      

            
.   

      2014 . (16,1 / )    2015 
 (29,6 / )         

  (N120P16K86). ,     
     ( )  6,5 / ,  92,8%.  

         (13,5 / ) . 
   (22,4 / )     

     N80P30K80.   80 
/         30 /    

         
 11,5 / .     (13,9 / )   (7,0 /  )   

     ( ). 
      

  –          
 .      є     

      . 
           

        
    ,       

     .  
         

  (15,3 / )       (244,6 / ) 
     ( ).    

       ,    
    . , ,   20 /   

     15 20      18,6 
/         20,5 / ,     

327,4 / .    (N120P16K86)   
      20 /   

   ,       – 32,6 /   
 – 520,9 / .     (462,9 / )   

 (28,9 / )       
    N80 P30K80.  

.      -  
   ,    

,  є   (І120 16 86),    
  20 /  .      
     32,6 /     (520,9 

/ )     ( ) 15,3 /   244,6 / . 



ь ь ь  и 

139 

Ь      
     

  

 

. ,     
. ,    
ь ь  ь   , . ,  

 
  є     

 ,        
 ,     .  

    є 
       

     ’ . 
        

-      є    
,      . 

  –       
       . 
’є         

         : 
1.  ; 2.  ; 3. ; 4.    

 . 
        

 -       
   :      

     ;     
 2,64%     є ,   – 

1,8-2,2 / .  100  ,  є    ,  
 є    ,     

 .  
     :  –   ґ  

(  –   -3-35   20-22 ,  
   5-6 ;  –     14-16 

,       5-6 ,  
   3-5 ;  –    

 8-10 ,     5-6 );  – ь 
   (     ):  1 –  
 (0%); 2 –      (25%); 3 –   

   +     (50%); 4 –    
  +     +       

(75%); 5 –  ,     4,     
  2 -4  (100%).       
       75  100%,  

      ’   .  
   – 158 2,  – 86 2

   
.   .    



А ь  и я   и 

140 

-3,6      .   4,0-4,5 . 
   1 .    . 

   (2007-2015 .) ,   ’  
   є     
  .                                                                                                                          

   ’       
,       ’   1 2

   
,     ’    
    ,   15    

   (2-  )      
 (    75; 100%)   27,5-26,8 

./ 2,    38,8-39,1 ./ 2
 ,      

. 
 ’        

     .   ’    
  58,5-60,5%.       

       (3-  ) 
є     ’  .  

,      (65,5-66,5 / ) 
         

   75-100%.  
       -  

       
  4,0-4,5 /         

   75-100%     
 .  

 

 

      
   

 

. . ’ Ь ,    
ь ь   -  ,                 

. ' ь- ь ь ,  
 

 є     . 
      ,  

   ,     є   
         

  . 
         

 ,           
      . 

        
   -   « »  

 2011-2016 .    –   
,  ,     .  
  –  :  –  ( ь), , 



ь ь ь  и 

141 

 ;  – , '  ( ь), ; 
 –  ( ь), , .   –   

 (    / :  – 23-25.04,  – 03-05.05,  – 
13-15.05.   –   : 2-3 , 6-8  ( ь), 10-
12 .    450 2,  – 50 2,  – 

. 
           

      є    
 2-3    – 97 ,      – 

108 .         
    (     ) 2-3  – 107 

, 6-8  – 119 , 10-12  – 121 .     
’  – 112 , 125   126 ,   – 121, 126  128 , 

.   (03-05.05)   (13-15.05)    
            
      є   

. 
 ,         

є   ,  є    
 ,   .    

         
,     є    

,        є    
  .  ,     -  

є   ’      . 
    ,     

-  є .      
  ,        

       .  
 є       . 

 
 

      
  « » 

 

. . , 

 

У ь  ь   , .У ь, У  
 

  ,       є  
       є ’ .  

 -      є   
  150 .    є  

        
 ,        

.    '     
є  ,  : , , ,   ––

 ,  ,    .  
,        

                                                           


   – . .- . . . .  



А ь  и я   и 

142 

         
 ,    ,     . 

      ’  
     2017     « »  

 : 
1.  ––   ; 
2.  –– 1,0 – 1,5 /  (3-5  ); 
3.   –– 1,2 – 1,5 /  (5-7  ); 
4.  –– 1,0 – 1,5 /  (3-5  ) +   –

– 1,2 – 1,5 /  (5-7  ). 
   -8     

70 ,    82 – 85 . ./ ,     
  78,4 2,  – ,    

 – .    5 ,  (  
 70% )  18 .       
  є      .  «3 – 

5 »  1 – 4    «5 – 10 »  16 – 19 
. 

,   ,      
 . 

      є 
  є     ' ,   

  є  .       
       ’   

  . 
   ,    ’   50 

    148,3 ./ 2.   ’ ,  
   , :  ’  46,4 ./ 2

, 
 98,2 ./ 2

 
   є     

 ’     .    
  '        1,8 – 13,8 

./ 2
  ’    – 118,3 – 120,5 ./ 2

. 
      

’  , є       
 . ,    , є  

є        ,  
   + 0,26 –– + 1,05 / . 

є    (+ 1,05 /   ),  
  ,      

 –– 1,0 – 1,5 /  (3-5  ) +   –– 1,2 – 1,5 
/  (5-7  ) –– + 0,95 – + 1,05 /  (  05 0,54 / ).  

,     2017 . ,   
      ’   

  – 1-1,5 / (3-5  )    – 1,25-
1,5 /  (5-7  ),  є    

. 



ь ь ь  и 

143 

  Ь  Ь  

 
. . ,    

У ь  ь   , .У ь, У  

 

     є  
         

    .  ,    
     , є 

 ,  ,    , 
, є    ,  

      .    
 є  ,    є   

   .    
        

    ,  є  є   
 ,  є    .  

   ,  , є    
 –   ,     

    є  ,   
,    .  

    ,   
   є    
            
.    є    

,   є     , ,   
 ,  є    

      
 ,      -
      -  
         

-   -   є  
   11,0–52,8%      

,     .  
       ’   

  ,      
 ,       
 ,       

      .       
        

    21,1 – 42,1 %    (  
)  6,5 – 17,4 % –    (N90 60 90),   

’ , , 23,5 – 41,2 %  9,5 – 14,3 %.  
        

’    DripFert 18-18-18+    
   ,   є   

 ’    14 %      78 %  



А ь  и я   и 

144 

   64 %  15 %   є    
  (  )   (  0,5 %).  

 
 

      
 

. . ,   
. . Є ,    

ь    , . ,  
 

 є є       
    .       

є 3,2-4,2 ,    70  85%    .   
 є    ,      

 є      ( . . , 2000).  
          

є  (    )   (  
 ).  

  ,  є      є 0,7-1,2 
/ 3

,      є     
   (Є. . , 2001).     

          
,      ( , , ) 

( . . , 1998). 
   Є. .  (2007) , ,   

       0,3-0,4 / ,    
     .       
  0,4-0,5 / ,          
є.  ,       є   

   15-27% ,       
.  

         
.     є  є   

є    є .     
  є      
 ,   є  .  

          
,       

        , є 
 .   є     
      -    ,  

        
    ,   , 

  , , ,  
   ( . . , 2013).   

   -     
     (350-500 / 3),   
   (2-25 / 3

)    (4-10 / 3) є 



ь ь ь  и 

145 

   .         
, , - є      

     .   
  є   ,    500 /   

 (Є. . , 2001). 
      ,   

є  є   - є ,    
 ,     -    

    є  є   2+
    

є   :  
CaF2 ( .)  → Ca

2+
 + 2 F

-
. 

     –    

      (
110 810

2

CaFK ), 

 є   :      

    2220
22 


FCa

CaF fFfCaK  , 

 [Ca
2+

], [F
-
] –  ,    FCa

ff ,2  – є  
   Ca

2+
  F- .    

        ,  
       є    

Ca
2+  F

-,    -    
  « », « »  « »  

     . ,     
 ,    CaF2,    

          , 
           

.  
 ,      

           
 є     .   

         
   є      

.  

 

 

YIELD CAPACITY AND QUALITY OF MILLET SEEDS DEPENDING ON 

HARVESTING UNDER THE CONDITIONS OF RIGHT  

BANK FOREST-STEPPE 
 

A. O. YATSENKO, Doctor of Agricultural Sciences 
A. A. DIACHOK, Master of Faculty of Agronomy 

Uman National University of Horticulture, Uman, Ukraine 
 
Despite the important economic value of cereals, the actual volume of their 

production and harvesting does not meet modern needs, due to low and often unstable 
yield. The problem of increasing their yield today is more acute than for many other 
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crops. There are a number of reasons for this. In turn, the quality of seed material is 
determined by the genetic potential of the variety, conditions of growth of mother 
plants and especially agro-technical and soil-climatic conditions in which the seed 
organism develops. All these factors determine the different levels of metabolism in 
the body, its mobility and other features of physico-biochemical nature. 

Processes of generative development of millet are quite long and specific and 
due to the unevenness of maturity in a panicle seeds are formed that vary in line size, 
maturity and physiological state. Due to the unevenness of maturity, millet sprouts 
can be thin resulting in a lack of planting density. It changes the structure of plant 
productivity and reduces yields. 

The research purpose is determining optimal terms for the formation of high 
quality seed material of millet under the conditions of unstable moisture of Right 
Bank Forest-Steppe. 

The aim is achieved by studying the impact of harvesting and weather 
conditions on: plant growth and development; field similarity of seeds and plant 
density; formation of seed yield and elements of its structure on parent plants; seed 
quality; yield properties of seeds; economic efficiency of improving the technology 
of growing seeds. 

The research object is millet seeds, its seed and yield properties. 
The research subject is terms of forming high-quality millet seeds, conditions 

and factors affecting yield and seed properties. 
The work is carried out by conducting field experiments on the experimental 

field of Uman National University of Horticulture in the field crop rotation of 
Department of Plant Production in 2017. 

Soils of the experimental field are suitable for the cultivation of all crops, 
including millet. 

Weather conditions in the research year had some deviations from the average 
annual parameters but, in general, they were favorable for the growth and 
development of millet plants which in the future will influence the yield level of this 
crop. 

Experiments were carried out according to the scheme which provided seed 
threshing in the following terms: 

1. The first is 25–30% of seeds in the phase of full ripeness; 
2. The second is 45–50% of seeds in the phase of full ripeness; 
3. The third is 65–70% of seeds in the phase of full ripeness; 
4. Fourth is 85–90% of seeds in the phase of full ripeness (check variant). 
Zolotyste variety plants were sown at the beginning of the second decade of 

May in the conditions of 2017. The record plot area is 50 m
2
. There are four 

repetitions. The plot placement is randomized. 
The conducted studies allowed establish the following: 
1. At the time of harvesting, crops were the most densely planted when mowing 

was done when only 25–30% of formed seeds were in the phase of full ripeness (286 
plants/m

2
, respectively, or 91.1% of preserved plants). With the prolongation of the 

vegetation period of millet plants the level of these indicators decreased. 
2. Continuation of the sowing vegetation to the third and fourth harvesting dates 

was accompanied by a significant seed falling, on average by 12 (65–70% of seeds in 
the phase of full ripeness) and 15 seeds from one plant (85–90% of seeds in the phase 
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of full ripeness), respectively. 
3. The largest individual productivity was characterized by plants which 

vegetation duration was limited to the second harvesting period (45–50% of seeds in 
the phase of full ripeness), respectively 1.39g from one plant. Premature mowing of 
plants in rolls (25–30% of seeds in the phase of full ripeness), as well as further 
prolongation of vegetation to 65–70% and more percent of seeds in the phase of full 
ripeness led to a significant decrease in the level of this indicator. 

4. The best indicators of technological quality (evenness, hoodness, yield and 
grain unit) were in seeds grown under the conditions of the maximum duration of 
vegetation (85–90% of seeds in the phase of full ripeness) and the highest content of 
protein (16.9%) and with the minimum duration of vegetation (25–30% of seeds in 
the phase of full ripeness). 

5. The third term of harvesting (65–70% seeds in the phase of full ripeness) 
contributed to the formation of the highest level of energy (93.1%), germination 
simultaneity (27.5 plants /day), as well as the growth force (95.0%) and laboratory 
similarity (96.5). At the same time, the seed material grown under such conditions by 
the generalized quality index (100%) took first place. 

6. Under the conditions of unstable moisture of Right Bank Forest-Steppe of 
Ukraine, the third term of harvesting of millet seeds (65–70% of seeds in the phase of 
full ripeness) was the most profitable in which there was the highest yield (39.5 c/ha) 
and the best indicators of economic efficiency: profitability – 5659.78 UAH/ha and 
profitability of 74%, respectively. 
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     2017     

     . 
    40 2,  – 10 2,   - 
.      є  

   .     
    . 

  :   (  . ),  
 (    30 / );      

:  1, 3  5 / . 
        

    3 /  ,     
97,7 2,        83,4 2,   

  1 /        
94,0 2,  30 /    5 /      

   – 86,3 2.     , 
       5   – 

118 2
  3 /   – 114,5 2,        

 83,8 2,   30    1      
  99,3  103,4 2

   . 
        3  5  

/   – 81,5  81,4    .   1  
      73 ,      
 30      72 .    

      5 /   – 84,1 ,  
 1  3      83,5  83,9 .  
   30 /     83,3  ,  

    72,6 . 
        3  

5 /   – 48,63  51,42    ,     
   40,6 ,  30    1    

     46,1  45,9    
.         
 3  5 /   – 56  60,6    ,  

 30    1       
    50,8  50,0    ,   

   45 . 
       

 15,62 / ,   ,      5     
24,7 % ,   3    30    

   16,1  14 %,  1   –  10,2 %.  
   ,      

16,66 / ,    3  5      24,5  33,4 % 
  ,  1    30     

 12,9  11,1 %   . 
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    93,79 %,    30 /  – 
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   3 / .       
,       98,19 %,   30  
  1        98,40–98,92 %,  
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Actinidia Lindl. — Actinidia kolomikta (Rupr. et Maxim.) Maxim., Actinidia arguta 
(Siebold et Zucc.) Planch. ex Miq., Actinidia purpurea Rehd., Actinidia pol Рama 
(Siebold et Zucc.), Actinidia chinensis Planch.,     є  

є , є , є   є ,     
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 Actinidia Lindl   ,    

,      , 
       

         є  
       , 

  є    ,   
   є      

         



  -   

151 

.  ,   є   , 
       ,    , 

 ,  -  ,  
    .  

        
    ’       

   ,      
   . -   

      
  ,     
  .       

            
   .  

   ,   , 
  ’       

    ,       , 
    .      3–5 
    , ,  , 

 ,  , , ,  
 Adam (  ).      

  ,   
« »     « ».     

’        
 .     (  6,0–

6,5)       4:1.    
   28–30,  — 18–22

0 .  
     80–90 %,    

 — 200–250 / 2. .  
’         

     30 , 30 , 30 
, 28   20  (  10–15    ),   

  —         
( , , ).  ’  ,   

     ,    00  
 +50 .       0,5–0,7   
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  – 90 %.  
  2       5   

.    –   +   + 
  (4 4 2 ). ’   –   + 
  +  є  +   +  
 +  ,  ’ .   – 
.   – 0,3. є      30 . 

   – , .    
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(     – 20 ,  13 ,  51 ).   
   ,   . 

 –   (     – 4 ,  1,5 ,  5 
).    – 85%. 

  3       20°  
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(8 2 ). є      40 .   – 
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    Calendula officinalis L., Echinaceae purpurea (L.) 
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   -  (Taxus baccata L.)    

Taxaceae  Pinophyta (Gymnospermae).   : ., 
  .- . Є ,   ’ , , 

 .  .   - , .   .   – 
 ( , ),  . 

   . .  (2016) є,    T. baccata  
-   .  51  ( ,   

).  
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,  ,      
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 -  Taxus baccata    ,   

  є    .   
   .      

  ,  є  .    
       , 

           .  
         
         .   

   Taxus baccata є     
 ,        

  ,  ,     ,  
    .     

,    -    є  
 ,     . Є   

       .  
 . . , . .  (2016)     

  « »,      
 ,      : 

Adressa, Fastigiata, Hedge, Nana, Repens, Washington.   
   ,  ,  ,  

.     Taxus baccata ‘Adpressa’, ‘Albovariegata’, 
‘Argentea’, ‘Aurea’ –   ; ‘Aureavariegata’, ‘Elagantissima’ – 

; ‘Semperaurea’ – - ; ‘Erecta’, ‘Fastigiata’ –  
; ‘Imperialis’, ‘Ohlenderffi’, ‘Overeynderii’, ‘Prostrata’, ‘Repandens’ – 
, ‘Schwarzgrun’, ‘Summergold’ – ; ‘Fastigiata Aurea’, 

‘Fastigiata Aurea variegata’, ‘Fastigiata robusta’, ‘Good Elsje’ –    
  ; ‘Washingtonii’ –     є . 

    ,     
    -  . 

     ’   Taxus 
baccata,      ( . 1).  

      ,   
 T. baccata ‘Aurea’  -    

-   ( . 1).      
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. 1.   Taxus baccata   : 

    ( ),  T. baccata ‘Aurea’ 
 -   ( ). 

        
    « , , 

      » . 
      T. baccata 

 є       -  
: Berberis vulgaris L., Buddleja davidii Franch., Calycanthus occidentalis 

Hook. & Arn., Chaenomeles speciosa (Sweet) Nakai, Deutzia scabra Thunb., 
Exochorda racemosa (Lindl.) Rehder., Forsythia suspensa Thunb. (Vahl), 
Hydrangea macrophylla (Thunb.) Ser., Kerria japonica (L.) DC, Malus 
niedzwetzkyana Dieck. ex Koehne, Philadelphus coronarius L., Prunus triloba 
Lindl., Rhododendron luteum Sweet., Spirea media L., Staphylea pinnata L., Weigela 
floribunda C.A. MОв  . ,       

.           
Chamaecyparis Spach, Juniperus L., Picea A. Dietr., Thuja L. . 

         
   ( . .)  Taxaceae   

     (UM).  15 . . 
 Taxus L.,     6  – ‘Aurea’, ‘Andressa’ ( . 2), 

‘Dovastona’, ‘Fastigiata’, ‘Parvifolia’, ‘Pedunculata’.     
    (    

  )   1912-1913 .,   
  « », «  »   

   «  » (   « » ),  
 , .         

    ,     
.  є        

,     ,    
 . 

                                               
. 2.    Taxus baccata: ( - ) ‘Adp ssa’  

‘Aurea’. 
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    ,   ’    
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 є    ’        . 
      ,    

  ,  –  ’      100 %.  
       ,  

       , ,  
      ,  
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        .  , 
      є ’є  

           
 . 

U. pumila  U. laevis     
’  ,   51,5 %  50,1 % ,   

   – 11,4 %  12,2 %.  є   
     .   

’        U. g. ‘Albo-variegata’ – 
36,5 %       U. g. ‘Pendula’ – 22,4 %.  , 

,       є  
,        

  . ,     є 
     ,     

  ,   є      
  є  ,   –   .  

     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    . 

        
є   . ,  ,  
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  є  ,  - ’ .   
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       ’  
;        

  ’є ;      
    ;   « »  « », 

  ,     ’  ; 
       . 

 ’     є  
  3   -  ’є .  

 ’є    ’  є  
,   є      

 .       
       : 

     ’є ,  
        ; 

        
     ;  

   ,      
  ’є ;  

         
       ,   

   ; 
    є      
. 

         
  ,  є   

 -  ’є  (RОКХtТЦО LКЧНsМКЩТЧР, « -3D», 
AЮtШCAD, «   », AЮtШНОsФ 3Нs MКб ArМСТtОМt, AНШЛО PСШtШsСШЩ, 
AНШЛО IХХЮstrКtШr, CШrОХ DrКа  .). ,  ,  «  

 ».  
«   » – є є     3   -

 ʼє .     ,  
     , ,   

 ʼє  -   .   є  
500   ’є  (    ),    

     є. 
ʼ   «   » є  : 

 ; ; ;  . 
 є      

  . є    
 ʼє : , , , ,   

  .   є ,      
  ,     ,    

-  ʼє    ,   . 
  є     .   

 ,    є    : 
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   – є  -   –  
,       ,  є 
  ; 

   – є       
   ,   , ; 

  -   –    
       .  
    . 

  –  .     
,  ,     .    
      .   

  є    . 
 – є     . 

 ,      
,      ,   . 

  « »      (  , 
)      3  ’є .     

  . 
     є     

    .  є  
 ,   .    

      ,  ’є  
 , , ,  .  є  

          
. 
      ,  

   ,  16600 .  
    , є     

,  ,    ,  . 
      ,   

  .      
 ,      . 
    є    

.  є        , 
           

.       , 
     .   

  є         
 КЯТ.         

,  -   -    . 
      -

        
    ,   

    ,     
  ’є       . 
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(VACINIUM CORYMBOSUM L.)      

   
 

. . ʼ ,    

. . ,     

ь  ь   , . ь,  
 

є         
  є   (Vacinium corymbosum L.),  

     , є   
,     .      

є    .        
 –   (  –    Vaccinium 

corymbosum – ),  є    є  
    –   ( . Highbush blueberry). 

 ,    blueberry    
  ,   . , ,  « »  

   є       
(Vaccinium uliginosum L.) –  ,     
Vaccinium    є      , 

   (   ).    ,  
    Cyanococcus   (Vaccinium)  

    ,  є    
        . 

     .   
      2,5    3,0 .  Є    

   19–20-  ,     
є      (Vaccinium corymbosum L.), 

   ’    (Vaccinium uliginosum L.).  
 «Vaccinium corymbosum»      : 

«   », «  », «  », 
«  »  «  »,    .  

    є   є,    
є   .  

         
  8 %,    2,7 %,    0,6 %,  

 1 %,   1,6 %,    63 %, 1  0,02 %,   
550 %,   0,25 %,    .    

        .  
  100     150–300     

300–340   ,  (  1) — 0,26–0,32 , 
  210  510 .    ,    6, 

  51,   16,   7,   8 %,    — 
  17 %,      , , ,   

.   є   32 % ,    10 % . 
     , ,   

https://uk.wikipedia.org/wiki/Vaccinium
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D1%83%D1%8F%D1%85%D0%B8
https://uk.wikipedia.org/wiki/Vaccinium_uliginosum
https://uk.wikipedia.org/wiki/Vaccinium
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%96%D1%81%D1%81%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BF%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/Vaccinium
https://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
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.  
        

 ,    
 (Bluegold),  (Bluecrop),  (Darrow),  (Duke),  

(Elliott),  (Patriot),  (Spartan),  (TШrШ)  .  
       

         
       

    .   
 ,   , є    
    ,     

   є        
  ,   -  

    . 
        

       
’   ,  є     

  ( –  ),     ’  
     (30. ; 30. ; 20. ). ,   

       : 
 —   ,  — , 

,      — . ’ ,   
      є   

   .   (17–35 %)   
    ,     — 3–

13 %,    — 5–19 %. 
,        

        є 
 «  »,       25–40 %,  

 «  -  » — 25–36 %. ,  
   (10 %    α-  )  
  15–20 /  є    

  .      
         

 86–97%. 
        

’          
   -     

 35–47 %       
          

141,4–181,1 %    . 
,          

         
 .   -     

     —  
.   ’       

   є  ,   
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 ,    . 
    ,    -  
      

       ,  
є   . 

 
 

      
,     . Ь 

 
. . ,    

. . ,    
ь  ь   , . ь,  

 
   –  -    , 

  є  ;      
 ;      , 

 є ’   1-   БIБ   . 
  ’є    2216 2.   

 є 1664 2.  -     
  ,  -  –  ,  
-  –    « –2»,   – 

 ,  -  –  .  
  є       . 

 є        . 
   є   .    
-  ,  є  є . 

     є  ,   
  .      

 :    , є  , .  
   –       

 .     :   (Tilia 
cordata Mill.),   (Cerasus avium Mill.),   
(Corylus colurna MТХХ.),   (Tilia tomentosa MТХХ.).   

       (Corylus 
colurna MТХХ.)      (Juniperus horizontalis Moench.) 

 .       
є   (Forsythia suspensa (Thunb.)Vahl),   – 
.       . 

’   ,      , 
  ,   є  
.  

 є     : , 
   .     
  ,    ,  є  

   -  :   
.        
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 ,   .  - є  
   . 
      ,   
           

.  ,    , є   
      є     

 . є      
 (Phlox subulata L.)    (Hyacint husorientalis L.). 

        є  
, ,    . 

        
   :   (Acer palmatum 

«Dissectum Nigrum»),    « » (Berberis 
thunbergii «AtrШЩЮrЩЮrОК ІКЧК»),   «  » ( erberТs 
thunbergii «GШХНОЧrТЧР»,   « » (Breberis thunbergii 
«KШЛШХН»),   «  » (Juniperus communis «GrООЧ 
CКrЩОt»)    «  » (Juniperus horizontalis 
«GШХНОЧ CКrЩОt»).    ’  : -

’  (Dianthus deltoides),   (Phlox subulata L.),  
 (Viscaria var. florepleno),   (Crocus sativus L.), 

  (Colchicum autumnale L.),   (Armeria 
caespitosa L.),   (Arabis alpina L.), є   (Aubrieta 
ultТvars L.),   (Iberis saxatilis L.). 

        
  :   (Paeonia suffruticosa 

(Andr.),   (Spiraea japonica L.),   (Cotoneaster 
dammeri L.),   (Cotoneaster lucidus (SМСХОМСt.),   

 (Magnolia L.) .     
 .  є   є   

    (Buxus sempervirens var. microphylla (Siebold 
& Zucc.) Makino).  30–35 .     

  . 
      ʼє  є : 

  – 30 %,    – 55 %,  
 – 15 %. 

      
  ,            

      .    
 ’є  є   .   є  

     ,    
     ,  

   . 
 , є       
 ,      .   

509 556 .        
   ,  –    

 ( ,   ). 
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 Ь  Ь 
-    « » 

  
 

. . ,  
ь   -  ,    

. ,  
 

     -   є 
  –       

 ,     ,     
   ,    ’є ,  є   

    .     є  
,    «  »,     

  .    -, 
-,           

         .  
      

 ,        
.  ’   ,       

     -   є  
 « »    . 

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

. .  (  . ., 2013). 
 -    є  є 822 ,  

    – 3,28 %  96,72 %   
  .  

    -    
« »  11 ,    9 . 

      – Daphne 
mezereum L,        .  

 Salicacea  Ulmaceae   ,   
  є    1 .  

  є   1  Pyrus communis L.  Populus 
simonii Carr. (0,12 %     )  2  (0,24 %  

  ) Populus alba L., Acer pseudoplatanus L. 
     Ulmus parvifolia,  

  68,61 %     .  
      94,59 %  

    60 %   .    Robinia 
pseudoacacia L., Populus simonii Carr., Populus alba L., Ulmus parvifolia Zelk., 
Ailanthus altissima MТХХ.  Morus alba L.   – 
Ulmus carpinifolia Rupp., Ulmus laevis Pall., Pyrus communis L.  Acer 
pseudoplatanus L.  5,41  40 %, .  

      .  є  
     – 443 .   



А ь  и я   и 

180 

       39 . 
      -  , 

    . 
        

-    « »    – 
94,21 %   ,     -  ,  
40 %   .  Robinia pseudoacacia., Ailanthus altissima, Ulmus 
parvifolia  Zelk.  Morus alba.  ,   

     – (20 %   ).   
  Ulmus carpinifolia Rupp.  Acer pseudoplatanus L. 

(4,03 %    ),     – Pyrus 
communis L.   Ulmus laevis Pall. (1,38 %      

).      
 (0,38 %     -  

  « »).  є    Populus alba L.  
Populus simonii Carr.        .  

      ,    
           

 ,      98,24 % 
  ,     -  . , 

      .  
         

є ,     .   є 75,0 % 
   .  – Ulmus parvifolia Zelk., Populus alba L. 

 Ulmus carpinifolia RЮЩЩ. (30 %   ).    є 
  ( ) – 23,5 %    

.  є     : Robinia pseudoacacia L., Morus 
alba L., Pyrus communis L., Populus simonii Carr.  Ailanthus altissima Mill. (50 % 

  ).      – 1,5 %   
 ,    .  є   , Acer 

pseudoplatanus L.  Ulmus laevis PКХХ. (20 %    ). 
,           

     -    
« »   . 

 
 

  ALLISTEPHUS CHINENSIS (L.) NESS.  
     Ь   

 
. . ,  
. . ,     
. . ,    

ь  ь   , . ь,  
 

     - allistephus chinensis (L.) 
Ness.,   є    , , , 

 —  '       
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 .  ,  , , , 
  . 

   .   
є           
, є     . 
     ,      

 ,          
   .    ,  

          
. 
  -    ,   

         
     -    

   .  
 ,     2015-2016 .  

    —   . 
 24   7  2017      
  .   ,   ,   
 42-  .      4-     

.         : 
 , ,  , ,     . 

19    .  ,   23   
      – 89-93%. 

 ,        
   . , 15  2017   -

   -    
    .    ,  

         ,   
   ,         . 

13-24  2017 .      
,        .    

     ,  
,          

,    ’ .    – 
 ,  – ʼ  ,   – ’  ,  : 

, , , , . 
   є     

є  ,     45-60  є  
. ,  ,      є  
.  є   ,   

   .     ,    
,     ’   є    

   ,      
,   ,  .  

     42 ,  
      ,    

     ,   ,     
. 
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       « Ь  
 » 

 
. . ,  

У ь  ь   , . У ь, У  

 
.    є   : 

        . 
   —       

,    ,      , 
,      

     . 
  є   , . 

,  .    є   
         
.    є     

   .     є  
 :   ,       

, є  ,  .    
  ,  'є      

     ,   
        

    . 
          

       . 
     ,     

.   -       
    . 

        
  ,  .  'є   

 ,    6 ,   
     250 .    

       . 
        
 , .          

  ,       
 . 

є   є       . 
      .     

,   є    ,   
     .   

     ,    
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       .    

         ,  
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         є  
    .   є : 

  '     , , 
 ,  ,   ,   
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,   . 
         'є   

          
. 

         
        .  

 ,,  ,    ,   
. '  -   . 

  ,    ,   
 12:16       0.75 . 
   ,  є     

  є      .   
   3-5%   .      

        :  
   . 

   8   ,   -  
.           

.   є   1  2 ,   -   
 .      :  

 -10 % ,   -20%. 
         

 є     ,     
є       . 

   є    .    
   є       

   є       
.       є    

  . 
 
 

   LAMIACEAE JUSS.   
Ь   Ь Ь   

 

. . Ь ,  

. . ,  
ь ь  ь     

 , . ь,  

    (Lamiaceae (Labiatae) Juss.) –   
   ,  є   3 500 

,     200 ,       
 .          

   170   Д1Ж.    
        

,  є       
     .   

   Lamiaceae Juss.     
  є     є   

. 
       

,      ,    
       -
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     ,    
  .  

        
: 

    -    
,        

;  
       ,   

,         ;  
       Lamiaceae Juss., 

   ; 
     –   

    ; 
        , 

  ,      
      . 

    ,    
      .  ,   

  2013–2017 .  –   
        

,        
 69   Lamiaceae Juss. (40,59 %     

 ),    31 .  
   є: ’  (Mentha L.) – 8 ,  

(Salvia L.) – 7,  (Stachys L.)   (Galeopsis L.) –  5 , 
 (Ajuga L.)   (Scutellaria L.) –  4 ,    

(Lamium L.),   (Teucrium L.)   ’  (Nepeta L.) –  3 .   
    :  (Glechoma L.), є  

(Dracocephalum L.),  (Prunella L.),   (Leonurus L.)  
 (Lycopus L.).   ,     

 є  17  (54,83 %):  (Marrubium L.),  
(Sideritis L.),  (Mellitis L.),  (Phlomis L.),  
(Galeobdolon AНКЧs.),   (Chaiturus АТХХН.), ’  (Ballota L.), 

 (Betonica L.),  (Melissa L.),  (Satureja L.),  
(Clinopodium L.),  (Acinos  MТХХ.),  (Hyssopus L.),  
(Origanum L.),   (Thymus L.),  (Elscholzia АТХХН.)   
(Ocimum L.) [2, 3, 5].  

         
  Lamiaceae Juss.,    «   . 

  (2009)», : 
1) є   – Dracocephalum ruyschiana L.  

      – . 
     .    

    ,    
    .    , 

          . 
2)   – Scutellaria verna Besser. 

      – . 
– –  .  

   7–15   1 2
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, ,    ’       
    .     

 ,  ,     
,        ; 

  . 
  –      

     :   
(Ajuga laxmannii (L.) Benth.)   (A. chia Schreb.),  

 (Teucrium polium L.)   (T. pannonicum A. Kerner), 
  (Sideritis montana L.),   (Melittis sarmatica 

Klok.),   (Salvia dumetorum Andrz.)    
(Thymus  marschallianus Willd.). 

 ,  ь   ь  
   ь –    Lamiaceae 

Juss.   ь   ь ь   є  
: 

      , 
 ,    –   

   (Dracocephalum ruyschiana,  Scutellaria verna, Melittis 
sarmatica);  

    ( ,   ) 
(Teucrium pannonicum  T. polium, Sideritis montana);   

     є   
  –   (Ajuga chia  A. laxmannii, Salvia 

dumetorum, Thymus marschallianus);  
      (Thymus marschallianus)  

   (Dracocephalum ruyschiana).  
  ,     

     Lamiaceae Juss.   
 : 

              
,      –  ,   

; 
        

   ,     
     ; 

          
 ,     ’є , 

    є   –  
;   

       ,   
         

,   . 
     є  

,          
       , 

     ,   
  ,     

,         
    «C   ». 
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   ,       , 
        . 

     ,    
      ,   
   ( ,    

, КНТЩrОЧ L-167,      
є  = 45 ).        

  (   10 ).       
,  є  ( )     
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Ч  ь . є   FХtОrЧКrТК sШХКЧТ SШr. 
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SЩШrШНОsЦТЮЦ ЦЮМШsЮЦ SКММ. VКr. PТЮrТsОЩtКtЮЦ KКrst.    
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ORGANIZATIONAL AND PERSONNEL SUPPORT FOR SOCIAL 
PROTECTION OF THE POPULATION INSTITUTIONS 

 
O. KIFORENKO, CSc 
Uman National University of Horticulture, Uman, Ukraine 
 

The standard of living of the population and an unstable social situation in our 
country determine the complexity and scope of work in the field of the population 
social protection. Everything mentioned above imposed new demands on the 
personnel of this system. At present, the range of the social services in the social 
protection institutions has grown as well as the new directions have emerged in their 
work therefore the goals and objectives of the social units have changed. The 
institutions' staff has grown and many external functions were added, including the 
interaction with the state and regional authorities, adjacent institutions and public 
organizations, whose activities are aimed at solving the social problems of the 
society. The scope of the social tasks is constantly increasing both at the state and 
regional levels, and they can be dealt with by the specialists with high professional 
skills and level of competence. Therefore, the specialists of the social institutions are 
subject to higher requirements nowadays. 

The main tasks of the development strategy of any social institution are: 
- the formation of a good staff with the high production potential necessary to 

achieve the goals set before the institution; 
- the creation of favorable working conditions; 
- the preservation of the existing positive traditions and customs in the staff 

team; 
- the competent work construction; 
- a creative approach to the personnel management to make a good team of like-

minded people. 
The important indicators of the human resources department are the staffing and 

employees turnover. The system of recruitment includes several directions as the 
recruitment of employees is the search for employees process and the impact on them 
to encourage them to apply for the job. To determine what the organization staff 
should be, one should have the general view of the institution as only such a vision 
allows you to accurately predict the needs of the human resources in terms of quality 
and quantity. 

One of the main personnel tasks in an institution is to increase the educational 
level of the staff of all the categories. In order to do that, one should use a variety of 
forms, ranging from short-term training programs (including internal corporate ones) 
and ending with the acquisition of the higher professional education on the basis of 
profile universities. Therefore, one should keep in mind, that the system of personnel 
trКТЧТЧР Тs К sОt ШП ЦОКsЮrОs ПШr tСО ТЦЩrШЯОЦОЧt ШП ОЦЩХШвООs’ qЮКХТПТМКtions, which 
makes them able to perform their functions and tasks effectively. The training 
mentioned above is carried out in two directions: 1) vocational training and 
retraining; 2) training in quality assurance of the services provided. 

The processes of employees training and development are integrated into the 
management system in the form of its subsystem. In case the said system is made up 
clearly and qualitatively, it helps to increase the efficiency of employees due to their 
professional growth, and this, in turn, is a necessary condition for the institution 
competitiveness, success and development. 
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AGRICULTURAL INSURANCE AS FACTOR OF INFLUENCE ON THE 

DEVELOPMENT OF MODERN SOCIAL-ECONOMIC PROCESSES 

 

. . PROKOPCHUK, PhD in Economics 

Uman National University of Horticulture, Uman, Ukraine 

 

Under the conditions of developing market relations, an important role is 

played by the insurance protection of agricultural businesses in the economic 

stabilization of their development. The insurance system is the sphere of realization 

of social and legal relations of business entities, insurance companies and the state. 

The successful implementation of such relations in agriculture is a guarantee of stable 

activity of farmers, increase in capitalization of insurance companies and, 

accordingly, stable social and economic development of the state. 

The Ukrainian agricultural producers have a fairly limited choice of tools for 

managing risks. Among them there are production, legal, market, financial 

instruments, as well as the human factor. The first three of them affect the production 

activity of enterprises of the agrarian sector of the Ukrainian economy to the greatest 

extent. An effective tool to manage such risks can be insurance but agricultural 

insurance is not sufficiently developed in the country and agricultural producers do 

not have opportunities to use insurance agreements to ensure the stability of their 

financial situation. The preference of producers for risk management is directed 

towards diversification and seasonal loans, thus avoiding insurance. 

The system of agricultural insurance in Ukraine requires a significant 

improvement to become an efficient and practical system for managing agricultural 

risks. In our opinion, it is necessary to study and borrow the experience of other 

countries. Now, Ukraine does not use most of the useful tools that are used in other 

countries, including standard insurance products, information and educational 

activities for producers, development of a long-term development plan, 

standardization of insurance procedures and the gradual development of the insurance 

system from simple insurance products to complex programs. 

Prospects for the development of insurance concerning the agrarian sector of 

the Ukrainian economy include the following activities: 

1. Development of the functioning concept of the Ukrainian market of 

agricultural insurance; 

2. Creating a model for the development of the insurance system for 

agricultural risks in the long run (improvement of existing insurance products and 

introduction of innovative products – index insurance schemes; establishment of a 

national institution for the management of agricultural risks; interaction of the state 

and private insurance companies through the development of an affiliate program; 

improvement of the Ukrainian meteorological system and use of modern means of 

observation at existing stations, including the involvement of satellites and space 

technologies; grounds of the arbitration institution for resolving disputes over 

agricultural insurance transactions). 

The proposed measures will help to stabilize incomes of producers, reduce 

fluctuations in prices for agricultural products and improve the access of producers to 

financial services. This will allow them to use modern technologies and increase the 
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production of strategic agricultural products in the future and the insurance program 

will provide better statistical information on the state of the agricultural sector in 

Ukraine. 
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APPLICATION OF THE  MICROWAVE RADIATION IN THE 

MANUFACTURE OF COLLAGEN 
 

O. SAIEVYCH, Candidate of chemical sciences 

. TSCHERNUCHENKO, Candidate of chemical sciences 

Oles Honchar Dnipropetrovsk National University, Dnipro, Ukraine 

 

At the present time, collagen is increasingly used as a functional food product, 

recommended for the athletes and the elderly people. Collagen is the protein basic 
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structure  of the intercellular matrix, which is necessary for the normal functioning of 

the body propulsion system. 

Collagen is almost a tasteless powder, white or with a grayish tinge, its texture 

resembles flour or milk powder. It is practically insoluble in water but swells well. 

Collagen fibers include fibrils of different sizes and have a transverse structure. 

In the industry, collagen is obtained by purifying protein raw materials, adding 

water and ice, milling the mixture and following hydrolyzing. After drying, a thin 

layer of film is obtained, which is subsequently milled. 

As it is known the usage of microwave radiation can significantly accelerate 

the drying time of  food products variety. 

During the work, the possibility of applying microwave radiation to the 

collagen production in order to accelerate its drying was considered. 

Optimum parameters of microwave influence were chosen experimentally: 

power 800 W, total time 13 min (technological scheme - two stages of 5 minutes each 

with an interval of 3 min). As a result of the microwave drying, samples identical to 

industrial collagen were obtained. 

As it is known during microwave drying an heterogeneous heating  is 

happening, which is associated with the different ability of substances to absorb 

microwave radiation. This must be taken into account while processing products 

characterized by a significant water content interval. 

Also during the work, the analysis of the microwave effect on the collagen 

samples swelling degree was done. The swelling degree of the biopolymer depends 

on the flexibility of its polymer chains. 

Therefore, the influence of the microwave impacts on the swelling kinetics 

over time was investigated for two collagen samples: control sample and another 

which was obtained by using microwave exposure. 

The maximum swelling of all collagen samples was observed on the 10th 

minute. It has been experimentally investigated that with the microwave treatment, 

the collagen swelling degree increased by 59%. 

The possibility of microwave collagen drying was shown, collagen chemical 

and physical properties after the microwave  drying were studied. 
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DETERMINING OF EXPIDIENCE USE OF DRY BASIL LEAVES IN THE 

TECHNOLOGY OF SOUR MILK PASTE 
 
N. YUSHCHENKO, PhD, Associate Professor,  
U. KUZMYK, O. YATSENKO, A. MIKHALEVICH, A. KUSHIL,  

O. PANCHENKO, V. SKUYBIDA  

National University of Food Technologies, Kiev, Ukraine 
 
Despite the wide range of pasty dairy products, today there is a steady tendency 

of its expansion. It is proposed to attract new types of raw materials, improve the 
existing and introduce new methods of processing raw materials. The dominant trend 
is the expansion of the range through the introduction of biologically active 
substances and natural origin, which gives the products functional properties. 
Perspective is the use of natural spices. They are used in small quantities and 
contribute to food assimilation, as well as the metabolism of the body, which has 
antioxidant properties, which contributes to the content of phenolic compounds. 

Phenolic compounds are natural antioxidants. The antioxidant properties of 
phenolic substances are 4-5 times higher than the antioxidant potential of vitamins C 
and E. These include flavonols, dihydroflavonols and catechins. Many flavonoids 
have P-vitamin activity, reduce the fragility of blood capillaries (routine), enhance the 
effect of ascorbic acid, have a sedative effect. Flavonoids have anti-inflammatory 
effects. 

To create new types of sour-milk products, chopped basil leaves (Ocimum) were 
selected. The strong smell of basil gives the content of essential oil, which is up to 2 
%. The composition of spice includes camphor, metilhavinol, cineol, estimation, 
linalol, saponin, tannins, carotene, phytoncides, routine and vitamins C, PP, B2. 

The purpose of the study: to investigate the effect of extraction temperature on 
the content of the extract of the basilica of biologically active substances. 

Determination of the content of tannin, routine and catechin was determined by 
titration of 10 cm

3
 of extract with 0.1 N solution of KMnO4. The completion of the 

titration process was established upon the appearance of a golden yellow tint of the 
solution. The result was multiplied by a conversion factor (for converting 0.1 N of a 
solution of KMnO4 into 1 mg of phenolic compounds contained in 10 cm

3
 of titration 
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of extract). The conversion factor was: for tannin 4.16; routine – 9.8; catechin – 5.5 
Based on previous studies, the recipe of sour milk paste, which include the 

extract of basil was developed based on past studies. The expediency of the use of 
basil in the form of extract on the basis of milk serum from the production of cheese 
dairy (hydromodule – 1: 10, ОбtrКМtТШЧ tОЦЩОrКtЮrО (80 ± 2) °C, НЮrКtТШЧ ШП tСО 
ЩrШМОss (5 ± 2) ЦТЧ.) Тs НОtОrЦТЧОН. TСО Нrв ХОКЯОs ШП tСО ЛКsТХ аОrО ЩrО-grounded to 
a size maximum of 2 mm. 

The following task was solved for the purpose: to determine the content of 
phenolic compounds with P-vitamin activity (routine, catechin) and tannin in the 
ЩrШМОss ШП ОбtrКМtТШЧ ШП sЩТМОs Кt НТППОrОЧt tОЦЩОrКtЮrОs ПrШЦ 20 tШ 95 ° . 

It is researched that the content of routine, catechin and tannin with increased 
tОЦЩОrКtЮrО ШП ОбtrКМtТШЧ ТЧМrОКsОs. IЧ tСО ОбtrКМt ШП ЛКsТХ Кt К tОЦЩОrКtЮrО ШП 20 ° , 
the content of routine is 36.2 mg/100 g, catechin – 20.3 mg/100 g, tannin – 15.3 
ЦР/100 Р. At СТРС tОЦЩОrКtЮrОs ЮЩ tШ 60 ° , the content of routine, catechin and 
tКЧЧТЧ ТЧМrОКsОН Лв 48.0 %. A tОЦЩОrКtЮrО Кt 80 °C Тs: rШЮtТЧО – 54.9 mg/100 g, 
catechin – 30.8 mg/100 g, tannin – 23.3 mg/100 g. At further elevated temperature to 
95 °C, tСО МШЧtОЧt ШП rШЮtТЧО, МКtОМСТЧ КЧН tКЧЧТЧ ТЧМrОКsОН Лв 16 %. 

Thus, for the maximum removal of phenolic compounds, the extraction process 
sСШЮХН ЛО МКrrТОН ШЮt Кt К tОЦЩОrКtЮrО ШП (80 ± 2) ° . 

The calculation of the degree of maintenance of daily human needs in certain 
phenolic compounds with P-vitamin activity was estimated at the use of 100 g of sour 
milk paste (according to the formulations developed, the dose of the extract – 10 %). 
Consumption of sour milk paste with an extract of basil will ensure daily need for 
routine by 11.0 %, tannin – by 0.7 %, catechin – by 1.9 %. 

The use of the basil extract in the technology of sour milk paste will enrich the 
complex of biologically active substances, in particular phenolic compounds with P-
vitamin activity and will contribute to the formation of the original organoleptic 
properties of the finished products. 



А ь  и я   и 

348 
 

 

 

 

 

Ь І І  
 

 

 

 

      

    

 
. . Ь ,    
. . ,    
. . ,    

ь  ь   , . ь,  

 
         

,     .  є є    -
      .   ББ 

.    ,   є  
    ,    , 

   .     
    є     , 

   .     , 
     є  .   
        
.   –    є  

 . 
    9  2017  2016    

      . , 
     ,    

   41   1,3 % (3135   3176 
).         

12,0 % (257   292). 
        
є    , :  –  18 , 

 –  6, ,   –  4,  
     –  3 , 

’       –  1  . 
     є   

є    ,  :  –  34 , 
 –  26,  –  16, ’    

 –  9,  –  7,     – 
 6, ,   –  4,   

 –  3 .        



З ь  и  
 

349 

   9  2017      
 2016     100  26  .    

,    6,9 %      
  ,  :  – 13,3 %, 

  – 10,3,   – 8,3,  
   – 4,3, -     – 3,0 %. 

      2017  є,  
 92 %  є    ,   
: -     – 22,8 %,   

– 18,6,   – 11,7,  – 8,9,  – 
7,6,   – 6,1,  – 5,4,   

  – 4,2,  –3,7,   – 
3,2 %. 

    ,   84 % 
  є     ,   

,  :   – 20,6 %,  – 17,1, 
 – 16,7, -     – 8,9,  

 – 7,9,  – 6,6,  – 6,2 %. 
       2017  
  .  –  20,6 %   :  –  

39 %,  –  33, -    –  31, 
 –  15,  –  9,  –  7 %.    

є        
  .     

є    , :  –  25 %,  –  23, 
 –  21 %. 
         

  ,      
     – 58 %, .  – 55, 

 – 50,   – 44 %.  ,    
,       , 

     . 
 41 %      

є    ,  :   – 11,3 %,  
   .  –  10,5,   – 

8,9 %.  52 %       
’  :  – 15,8 %,  – 14,3, .  – 8,8, 

 – 7,3,  – 5,4 %. 
,       , 

           
  2017  є    2016 .  

   -    
,  ,  , , 

,    . 
 
 



А ь  и я   и 

350 

 Ь   Ь   
 

. . ,    
І - ь   «  ь », . ь , У  

 
         

   ( , , 
, ,  ).      
,        . .  

2
     .    

         
    є  ’є    . 

        
,      ,        

    ,    .    
 ,   .        

    .         
 ,       

 . 
       

   . ,  ,   
1769 .,       . ,   

    ,  ,   
  . є ,      

,  ,        
  .      -  

   . 
 1773 .,     ,   

 35 - ,   17  ,  18 – . ,  
1779 .         28  32 -

.   70-  . VIII .    7   
 . ,       -   

 . 
   -     

    - . ,  1781 .    
  ’   ( ),      

  (  - )     
   - .      

     32  52 - . ,   1782 . 
       34 - . 

   ,   33 ’      41 . 
  1783 .    47 - ,   

1784 .   60 - . ,  1785–1786 .   
20 - . ,        

, ,    .   1805 .  
 63 - ,      

                                                           

2
    ,  .   -   . 



З ь  и  
 

351 

    .   є ,  
   ,       

  .  є ,     
     ,     

  ’   ( , ,  ). 
       

   –   .  .   20-  .  . 
    3. ,   

12  1925 .    6  . 
     ,    

 ,     (   1926 .).  
1933 .        

         
.   .  (  – . - ). 

,       . 
       . 

          . 
 , 1769 . –      

 . ,     
     ,    

 . 
 
 

      
 

. . ,  
У ь  ь   , . У ь, У  
 

          
       є  
   'є     .  є 
       

 ,       
  .  
 '          

        
.   ,     :    

  ,      
,         
  .  

   ,    , 
 ,    -

є  , -  ,   
 ,        

 ,     .  

                                                           

3
          -  (  
. .     –    )   . 



А ь  и я   и 

352 

  є:    ,  
 -     , 

     є  . 
    -     ,    

є  ,  є ,      , 
      ,   

,  .    
,     ;   ,   

   - .  
   , ,    

   ,        
2-4 ,  є      

, є        
  .       є  

    є  , ,  
,  є     
  .  

,     –    
,       

   .  
 
 

       
   

 
. . Ь ,    

У ь  ь    , . У ь, У  

 
  є    

,  є    , є  
  ,  ,   . 

є,   є    ’є     
.      є   

    ’є     є    
    .   

        
’є   .    

    . 
’         

    є    « »   
    .    

   є      
,  є  є      
 .  « »     

«garantir»,  є « », « ».    
        

, ,     ;   
, ,   ,      



З ь  и  
 

353 

      ;  , , ,  
           

;   ,  є    
     . 

,  –         
,           
   .        

 є  «   »,        ,  
 . 

    « » є   
   ,      

  ’є ,  є   . 
         

   ,    
(   ),     

  ’є   ’є  ,    
  ,        

  . 
      V   

.       :     
; , ’        

; , ’   ’   . 
   є,      -

     ,  ,  
    .      
:   ;    

        ; 
      ,   . 

    —  -  .  
 ,     ’     
 ,   ,        
   .  ,   , 

    ,      .  
     , 

 : 
-  ( )  ,    

  ,  ’     
 ; 

-    ,   
     ; 

-      ; 
-        

  ,    ; 
-   ,    

     ; 
-         

. 
      



А ь  и я   и 

354 

   ,   , 
   ,    ,   

  ,   ,   
 ,   є     

 є  ,     ,    
     ,  

,       . 
  ,     
       , 

 ,   ,  
 ,  ,  ,  

,    «  -   
».  

        
 є    . 

   , ’    
 .          
  є  є  . 

          
:  ’є       
       ;  

    ;  ’ ,  
       , 

  . 
   є     

     , є   
   ,    ’   є  

  .        
’є     . 

    є      
   ,  є  .  
 є  ,        

    ’    ( )  ,  
 ,    . 

  є       
     .     
      ,  

    ,    
   ,   є     

.   є     
  . ,   

     ,  
    ,   . 

,          
, є   ( )   

         
          

     . 



З ь  и  
 

355 

Ь      
Ь   

 
. . Ь ,  

ь  ь   , . ь,  
 

      є  , 
 ,       є  

     .  -  
 ,     є    

,  ,  , ,   
 ,  є     . 

         . 
       , 

 ,      . 
є ,          

 ,       
       

       . 
 ,      

  БVII       
 .  ,    

    ,   є  
,   , '       

.  '        
  .   є   

 .    ,      
 .        

     ,      ( , 
   1846       

 ). 
    є     , 

  ,    ,    
  .  ,     

    ,    
     .   

        
 ,   ,    .  

 ’       
,     : 

1.  : 

  ,     ,   
 ,  ’  ; 

      ,    ; 
    ,    ( )  . 
2.  . 

   –     
         



А ь  и я   и 

356 

 ,   , : 
   ,       

  ; 
         

,      ,   
 −  . 

3. ’      . 
  ’      

    ( )     . 
4. І  ь . 

  ’ , : 
  ; 
        
       є  
          

    ,   є    
  ,       . є,   

   є  ,    
. є      є , 

      . 
 

  
  
 

. . ,    
ь  ь   , . ь,  

 
      

    .     
         ,    ,      

         
   : . , . , . , . 

, . , . . 
     —    . 

 є       ,   
 є  ,  .  

  є  ;  
  ;     ,  

  ;  ; 
 .     

   . 
  —   ,   -

.          
  .       
.     —  ,  

 ,  ,  ,  
 .    є     

« - »,         



З ь  и  
 

357 

. 
   ,  ,  ,  
 (   ,      
 ) є      

  ,          
 ,      .  ,  

 є   ,  є   
 , є    ,   

 ' .        , 
     ,       

   . є      
    .  

  -       
  .  

   є -
є     ,    є  

 є        , 
є   є       

, є         
 . -  '    

,        
.  ,  є    , 

        ,  , 
 '    -      

 ,  є      
  , .  

   є   :  
-    ,   

    ,   ;  
-      є     

   є ;  
-    ;  
-      ;  
-     . 

   -   
 :       , ’   
  ; є    ;  

    Т Т - Т  
;       , 
      . 

    є .     
   .    , 

       ,   
,  є  . 

         
    – ,  .   

         
,    ,     



А ь  и я   и 

358 

   . 
     є є     

. 
  є   , є 

     ,     
 . 

 
 

  Ь     
 Ь     

Ь    
 

. . Ь ,     
ь  ь   , . ь,  

 
  ,        

  є    1917    
 .    є  

       .  
 ,     ,    ,   

      ,    
      .  

         
     є    1917 . ,  

  ,       
,        

 .  ’  ’є    
,    , , ,   , 

  ’є  —  ,  
є        

.       
,  «   –  », є   
        
   1917   .  ,  
   ,   ,     : 

       ,  
є    є   .  

 є       
, ,  ,    – 

 ,  ’є є   « ». «   – 
   ,   ,   

    ».      
       1917 – 1921 .  

   ,   , 
 ,       

 : .  – «     є  
, , , ,    ,  

 »; .  - «  –     
 є »; . . - «       



З ь  и  
 

359 

  ».      
 ,     , 

       
    , є    

 ,      
   є ,  є    
  .       

  є,      
 ,   , є ,  ,   

    .     
       

  є     , 
    є     ’   

  є     є    
,  . - , . , . , . , . 
, . , . , . , . , . 

  .  2013-2014       
  .       

 .       ,   
 ,   ,   

     .  
  є     ,  
, є , є , ,    

,  є        
  .      є 

       , 
    ,   

      ,    
  .         

   ,     ,   
          

   .     
   ,     , 'є  (  

     «the Ukraine»),       
є    є     « » ,   « » . 

        : , 
,     ,    .   

       ,   
     ,    

  : ,   є,  ,   
є    .   є   

       , 
       є  (  

 –   ,      67 % . 
    ,    2017 ., 

    (92 %)    
, 6 % –  , 1,5 % –     . 

   є         



А ь  и я   и 

360 

 ?     ,  
 7 %        

  .  ,  1 % є  
    .   

         - 
 ,        

 ,      ( /   
)      ,     (  

      ),     
  ,   –      14 

 «  »        ,  , 
    .     

       ’    
,   ’   «   є». 

      : «  –   ,   
 …  –  є .   є    

,   -  ». 
 
 

 ’ Ь   
   

 
. . ,    

   . . ь , . ,  
 

   «  »,    28.09.2017 , 
  ,   є  , ,  

   ,   ,  
,     . 

    є    – , 
 , , . 

  є       
.       ,   

  ’  – ,   .   
’    є    .   

          
 . 

є    ,    
     . -    

,       є  
  . 

   ’        
є  20%  ,     5% . 
     ’      

,            
 ’  є     .  

      . 
   є  ,    

   є   ,    



З ь  и  
 

361 

  ,   ,    ’  . 
      ,      
,     , 

  ,  , , 
 .  

 є     ,    
     , є ’  . 

         
  ’     

« »  . 
  є      
  ,    є    , 

       ’ . 
        

   ’ .     
    . 

  ,    ’  , є   . 
 є     .   є  

,   – .    є   ,  
   ,    .  

 ,    є ’   
  ,         

’ . 
     є        

 .   ,    ,   
є   . , ,  

     .      
      . 

      є  .  
,     є  . 

,       є. 
    «  . - »  є  

       
  ,  є     , 

     ,       
  .   є 

  .  
     є   

     .    
      є .    

є   є       
«   ». ,      

: 
1.   ,      .. 
2.     .     . 
3.       . 
       «    
’  .     ».  



А ь  и я   и 

362 

    ,    ,    
    ,    -

 «   .   ». 
         

  ,   ,     
 ,  «     » 
   - .  

    є      « » 
  ’    

 . 
є   ,    є ’    

 ,        
 ’ . 

є       
     є  .                                                                  

 
 

       Ґ  
 
. . ,    

ь  ь  , . ь,  
 

 ( ) −       . 
     —     – 

  .    «  є  
  ,    є     

   ,      
 є   ,     »,  «  – 

   »      
   .    (   

)         . 
 ,  ,      ,    

   є   ,     
 . 

         2 %,  
  −  2,5 % (    ,  

  ).  
   є    є '  

,    є      ,   
   .  

       (  
 є )     «  

« »»,    -   .,   
 « »,     . 

  ,      
       

.    – є  (    14,5 
/  ).  

          

https://uk.wikipedia.org/wiki/%D0%90%D0%BC%D1%96%D0%BD%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/wiki/%D0%9D%D1%83%D0%BA%D0%BB%D0%B5%D0%BE%D1%82%D0%B8%D0%B4%D0%B8


З ь  и  
 

363 

  . , ,  , 
    .    

     ,  . . , , 
, -   .        

  .       . 
  ,    ,  

  -  .  –      
–    ,        

 .   є       
  . 

         
 є ’        

     ,      
 .  

 

 

 

 

 

_________________________________________ 

 

      
“ ” : https://goo.gl/X2nNjS  

 : www.petioelapp.com Є ?  
  support@petioleapp.com  

  

mailto:support@petioleapp.com


А ь  и я   и 

364 

 

 

 

 

 

  
 

 

 V  -  
  

“ Ь     ” 

  

 

 
 

 , є  

 ’   І. .  

 

 

 

є ь   ь   

 

 

 

 

_________________________________________________ 

 
 

   26.10.2017 .  60 84 1/16.  

 . . – . . 27,17  

 250 .   № 1732 

 

 

 

 

 

 “ ” 

01005, . , . , 11 
  № 3526  15.10.2009 . 

 

 


