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    ( , )  
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2.           -
 ,  ± m, n = 10 

 

, /   , 
/   

,     
% b.

.

.

. ba

a b  + b 

1 2 3 4 5 6 7 8 

   

 7,92±0,33 2,89±0,32 10,81±0,6 3,46±0,16 58,8 2,74 3,12 

  8,52±0,37* 2,71±0,23 11,23±0,55 3,84±0,12* 53,1 3,14 2,92 

 8,51±0,27* 2,77±0,18 11,28±0,44 3,70±0,02* 54,0 3,07 3,05 

 8,32±0,35 2,56±0,07 10,88±0,38 3,72±0,23 51,8 3,25 2,92 

 + 
  

8,70±0,45* 2,81±0,36 11,51±0,80 3,80±0,16 53,7 3,10 3,03 

 + -
 

8,86±0,36* 2,63±0,11 11,49±0,46 3,93±0,15* 50,4 3,37 2,92 

   

 7,80±0,36 2,57±0,11 10,37±0,40 3,12±0,17 54,5 3,04 3,32 

  7,61±0,36 2,19±0,13 9,80±0,49* 3,05±0,15 49,2 3,47 3,21 

 8,19±0,46 2,61±0,12 10,80±0,98 2,93±0,23 53,2 3,14 3,67 

 7,97±0,15 2,52±0,08 10,49±0,11 3,22±0,09 52,9 3,16 3,25 

 + 
  

8,37±0,47 2,58±0,22 10,95±0,69 3,42±0,18 51,8 3,24 3,20 

 + -
 

8,11±0,71 2,63±0,24 10,74±0,95 3,22±0,24 53,9 3,08 3,34 

 

 7,73±0,81 2,76±0,32 10,50±1,13 2,80±0,35 57,8 2,80 3,75 

  7,40±0,49 2,32±0,17* 9,71±0,39 2,73±0,29 52,6 3,19 3,55 

 9,09±0,27* 3,18±0,10 12,27±0,36 3,22±0,08 57,0 2,86 3,81 

 7,68±0,21 2,46±0,06 10,14±0,17 2,56±0,17 53,4 3,12 3,96 

 + 
  

6,95±0,66 2,26±0,22 9,21±0,94 2,42±0,16 54,0 3,08 3,81 

 + -
  

7,01±0,45 2,88±0,24 9,89±0,91 2,40±0,22 64,1 2,43  4,12 
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 . 2 

1 2 3 4 5 6 7 8 

  

 3,90±0,47 1,46±0,30 5,36±0,77 1,45±0,04 59,9 2,67 3,70 

  4,49±0,39 1,72±0,17* 6,22±0,56 1,54±0,14 60,8 2,61 4,04 

 4,50±0,43* 1,83±0,20 6,33±0,62* 1,49±0,15 63,6 2,46 4,25 

 5,51±0,53* 1,78±0,18 7,28±0,81* 1,48±0,22 53,8 3,10 4,92 

 + 
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 + -
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3.            
  /   ,  ± m, n =10 

 

 -
 

 

 

      
+ -

   

 + 
   

 459,2±27,
0 

457,7±20,5 514,4±23,4
* 

528,3±36,4
* 

444,2±25,
4 

437,0±14,6 

  
  

224,6±17,
1 

176,5±10,2
* 

223,4±2,2 233,2±14,1 205,0±0,7 203,8±5,7 

 
 -

  

272,2±7,3 228,1±10,1
* 

223,4±2,2* 233,2±14,1
* 

205,0±0,7
* 

203,8±5,7* 

  
 

214,5±8,1 268,1±13,1
* 

266,5±13,3
* 

278,2±16,1
* 

218,2±10,
2 

317,7±13,3
* 

 491,4±10,
2 

445,2±3,9* 315,8±0,5* 320,0±8,5* 293,7±5,6
* 

290,3±5,4* 

 330,6±12,
1 

293,2±12,6
* 

314,8±15,8 399,9±17,4
* 

285,6±9,9
* 

318,6±15,6 

-
   

249,0±0,9 215,2±0,4* 224,7±1,4* 194,7±4,6* 191,4±3,5
* 

228,4±1,3* 

_________________ 
*     , ≤0,05. 

 

       -
      .  

       -
   .       -

       15 –  

18 %. 

       -
       -

 a    10 – 14 %.   -
         



ISSN 2413-7642_____  А   « ,   , -
  », 2015, .2 

13 

 

,       -
 . 

 ,          -
      -

  a/b,        64 %.  
’    є     -
       ,   -
   [12, . 39-46].      

є     1,3 ,   , 
  ( . a+b/ .) ( .2)    

  ( .3). 
  є    

 ,  є    , 
        [9, . 

391-399].       
     –    

(77,4 /   ) ( .1).     
(26,7 /   )       -

      (  < 0,12). 
       -

    .    
        1,5   -

   ( .1). 

 
. 1.        -

     , n=10 
 

       -
         16  13 

0

10

20

30

40

50

60

70

80

90

-  п              
п л тків

6 п  п л тків-       
уто і ція

цвіті я-фо ув я   
і я

Ко т оль

РФ

Г

АКМ

Г+РФ

АКМ+РФ

 
. ,

/
 

 
 



ISSN 2413-7642_____  А   « ,   , -
  », 2015, .2 

14 

 

% ,  є       -
  50 – 59 %.      

 є    20-29 %,     
   ( .2). ,  -

         
      . 

       є  
     ( ) ( .2).   3 

– 4-        23 – 48 % -
   .     -

     25 – 67 %.    
   (35 %)    -

 . 
    '     -

  r = 0,92 - 0,98      
( . 2).           -

 '  (r = 0,83)       
.         -

       71 %,   
 –   51 %,  є   -

      -
       .  

      -
       

        
,    .     
   є ,  ,  

  . 

 
. 2         -

 , n=10 

0

5

10

15

20

25

30

-  п              
п л тків

6 п  п л тків-     
уто і ція

цвіті я-фо ув я
і я

Ко т оль

РФ

Г

АКМ

Г+РФ

АКМ+РФ

, 
/

2 
 

 



ISSN 2413-7642_____  А   « ,   , -
  », 2015, .2 

15 

 

 

. 1.      
 є        -

  ,  є      15 – 

18 %         -
  1,3    (a/b)    . 

2.         
,  є     -

   є       -
.  

3.         -
    є   

  16-13 %   ,   -
      є   

. 
4.          -
  є  є    .  

 3 – 4-         23 – 48 

%,     –  25 – 67 %   
 .    '   -

      r = 0,92-

0,98            (r 

= 0,83) –     . 
   

1.  -  :  / 
. . , . . , . .   .;   

. . . , . . . - .: , 2010. – 464 . 
2.     : .  

/ . . є , . . , . . , . . ;  
. . . є . – .:  , 2008, 352 . 

3.        -
        /  

. . , . . , . .  //  II . 

. – . .; . . . . . –   « -
 », , 2011. -  . 263-266. 

4. є  . .       
       

/ . . є , . .  , . .  , . .     // 

.- .  : . . . . —  : , 2010. 

– . 11 , . 146-158. 

5. .83091 .     
   (« ») / . . , 



ISSN 2413-7642_____  А   « ,   , -
  », 2015, .2 

16 

 

. .  ( ) - № 201302873; . 07.03.2013, . 
27.08.2013. . №16. 

6. . 2501 .   « - » 
      / 

. . , . . , . .  ( ).- 
№20041210460; . 20.12.2004; . 15.08.2005.  №8. 

7. є  . .     
    / . . є , . . ,  

. . . – .: , 2001. – 200 . 
8.  . .   -

     / . . , 
. . , . .  //  . – 1986, .33, - №3.- 
. 615-619. 

9.  . .     -
       / . . -

, . . , . .  //    -
 .- 2007. – .39. - №5. – . 391-399. 

10. Є  . .      / 
. . Є , . . , . . , . . : - .: 

,2005.- 288 . 
11.  . .    (   -

   ) / . . . – 

.: , 1985. – 351 . 
12.  . .     
  -  / . . , . . ,  

.  , . . , . .  //   -
   . – 2010. – № 1. – . 39–46. 

    

24.09.2015 

 
. . , -  .- . ,  

. . ,   
    

. ,  

 

       
      -

 (Pisum sativum L.) 
 

        
        (Pisum 

sativum L.). ,     ( , )  
 ( )       -

    ,     -
 ,       

   . 



ISSN 2413-7642_____  А   « ,   , -
  », 2015, .2 

17 

 

 :  ,  , , -
, ,  ,  . 

 

V.V. Kalytka, Doctor of Agricultural Sciences, Professor 

M.V. Kapinos, post-graduate student 
Tavria State Agrotechnological University 

 

INFLUENCE OF GROWTH REGULATORS AND ACTIVE RHIZOBIUM 

STRAINS ON PIGMENTARY COMPLEX AND PRODUCTIVITY OF PEAS (Pi-

sum sativum L.) 

 
Inoculation of seeds by active strains of rhizobium and application of growth 

regulators on seeds and vegetating plants are effective influence factors on legume crops 

productivity. Results of studying physiological mechanisms of growth regulator activity 

justifies for stimulation of leaf photosynthetic activity by them via formation of optimal 

leaf area, provision of maximum photosynthetic potential of crop  and increase of plastid 

pigments. 

Influence of rhizobium active strains on pigment complex of legume plants is 

studied insufficiently, and their combinations with growth regulators were studied mostly 

on the background of biotic and chemical stresses. 

The goal of the research was to justify the  influence of different combinations of 

Rhizobofit and growth regulators (AKM, Gumaxide) on content, ratio, and productivity 

of plastid pigments in the leaves of peas (Pisum sativum L.) with cultivation in conditions 

of insufficient humidification of the Southern Steppe zone of Ukraine. 

The research was conducted on the research field of the Scientific Research Insti-

tute of Agrotechnology and Ecology of Tavria State Agrotechnological University during 

2012-2014. Hlians variety of pea seeds was used in the field experiment (Reproduction 

1). 

The seeds were sprayed by solutions of AKM (0.3 t/l), Gumaxide growth regula-

tors (0.3 l/t) separately and in combination with microbe Rhizobofit preparation (0.5 l/t) 

calculated for 20 liters of solution for 1 t of seeds. The seeds were sown on research areas 

of 5 m
2
 each, set by the method of partial randomization. Water was used in control vari-

ant. Foliar spraying of plants was done in the phase of 2-3 stipules and 5-6 stipules calcu-

lated for 300 l/ha. Repeatability of variants in the experiment was six-fold. 

Content and ratio of plastid pigments, rate of oxidative stress, mass of dry matter, 

stipule area, and net photosynthesis productivity were determined using the standard 

methods. 

It was determined that the highest stimulating influence on the pigment fund was 

shown by pre-sowing seed treatment and treatment of vegetating plants by Gumaxide and 

AKM growth regulators, which in turn lead to increase of plastid pigments content by 15-

18% compared to the control in case of Gumaxide application, and the of chlorophyll in-

dex (a/b) by 1.3 times as an effect of AKM performance. 

Anti-stress effect of AKM growth regulator on pea plants is justified by signifi-

cant decrease of peroxide processes intensity and is agreed with the changes in composi-

tion of plastid pigments. Application of Gumaxide and AKM for seed inlaying and foliar 

treatments of pea plants leads to increase of chlorophyll productivity by 16 and 13%, re-

spectively to the control, however application of bacterization of pea seeds combined 

with growth regulators provided much more stable effect. The strong correlation between 

chlorophyll productivity and net photosynthesis productivity (NPP) was determined at 
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r=0.92-0.98 on all stages of peas development and between NPP and chlorophyll content 

(r=0.83) – during the intensive plant growth. 

Keywords: peas, growth regulators, Rhizobofit, chlorophylls, carotenoids, oxida-

tive stress, photosynthesis productivity. 
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