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The problem definition. Under conditions of the 

limited resource provision of the agricultural 
enterprises of different types of ownership and 
extreme agroclimatic phenomena, the scientific 
developments aimed at optimizing the processes of 
photosynthesis due to the use of physiologically active 
matters for agricultural crops are becoming especially 
topical. Plant growth regulators play a significant role 
in modern technologies of cultivating these crops. 
They contain a complex of active matters which 
improve metabolic processes in the plants and their 
resistance to stress situations, and also contribute to 
increase of green mass and grains and improvement 
of the technological qualities [1-6]. 

The state of studying the problem. In the re-
cent years, the range of plant growth regulators in 
Ukraine includes several dozens preparations with 
different active ingredients. Thus, for spiked cereals 
we recommend Agrostimulin, w. s .s., Biolan, w. s .s., 
Biosyl, w. s .s., Vegestym, Vermistym D, w.s., 
Vympel, w.s, Emistym S, w. s .s. and other prepara-
tions used by means of pre-sowing seed treatment 
and spraying of plants during the growing season. 

However, due to instability of getting the 
declared results in the farms of southern steppe of 

Ukraine the use of plant growth regulators is not 
widespread when growingn spiked cereals. 

At the same time, the range of plant growth 
regulators is annually enriched with new preparations 
that are little known to farmers. 

Recently, the scientists of Kherson State Agricul-
tural University developed a new multipurpose im-
mune plant growth regulator (« IR»), which 
accelerates plant growth and development, raises 
their resistance to unfavourable environmental 
conditions, which leads to increase of crop production 
and improves the quality. Timely issue is to study the 
feasibility of tank mixtures of pesticides and growth 
regulators in the technology of growing crops, which 
determines the topicality of the research. 

Objectives and methods of the research. The 
aim of the research is to study the efficacy of applying 
tank mixtures of herbicides and multipurpose immune 
regulator «MIR» for winter wheat crops. Experimental 
work was performed in the experimental fields of the 
Institute of Irrigated farming NAAS of Ukraine, State 
Higher Educational Institution “Kherson State agricul-
tural University” and the research farm “Kakhovka”, 
Kakhovka district, Kherson oblast in 2011 – 2012.  
The soil of the experimental plots is dark chestnut 
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middle loamy. Cultural and cropping methods of 
growing spiked cereals are generally accepted for 
conditions of non-irrigated agriculture in southern 
steppe of Ukraine. Accounting and monitoring the 
growth and development of plants were performed 
according to methods of the field experiments and 
ISO 4138-2002 [7,8]. The efficiency of the herbicide 
was determined using the methods of the Institute of 
Plant Protection NAAS of Ukraine [9, 10]. The area of 
the plot was 35 m2,  the experiment was conducted 
four times, the arrangement of the plots was 
systematic. Spraying of the experimental plots was 
conducted by knapsack sprayer “Titan-14”. The con-
sumption rate of the solution was 200 l/ha. 

The research results. A new plant growth regu-
lator is obtained on the basis of heteroauxin with a 
high resistance to oxidation and a high degree of 
assimilation of biologically active substance. 

The preparation is protected by patents. Accord-
ing to the inventors of the preparation “MIR” it in-
creases the rate of intracellular reactions of energy 
metabolism, photosynthesis and accumulation of 
polysaccharides, proteins, enzymes and 
phytohormones, it also strengthens immunity and 
plant resistance to bacterial and fungus infections and 
improves the ability of cells to absorb pesticides, mi-
nor plant nutrients and fertilizers used in tank mixtures 
with growth regulators.  

One of the reasons for the shortfall of the 
planned harvest of cereals in southern steppe of 
Ukraine is a considerable crop weediness, 
represented by the diversity of varieties – 
Descurainia Sophia L., Capsella bursa-pastoris L., 
 Papáver rhoéas, pink thistle and others. Timely and 
quality application of herbicides can reduce their 
harmfulness. 

The experience of the research institutions and 
manufacturers suggests that an effective protection of 
winter spiked cereals from weeds is provided by the 
herbicide Granstar Gold 75 (water-soluble grains) 
when using it at the end of spring tillering stage with 
the consumption rate of 20-25 g/ha. 

According to our research data at the Institute of 
Irrigated farming the combination of chemical weeding 
of winter wheat with immune plant growth regulator  
“MIR” made it possible to reduce the consumption rate 
of the herbicide Granstar Gold 75 (w-s g) by 20% 
without reducing the protection efficiency. Thus, 
weediness in the plots with one herbicide used de-
creased by 92.3 - 93.2%, and in the plots where tank 
mixtures of herbicides and plant growth regulator were 
applied it decreased by 92.9 - 93.8%. 

The increase of yield capacity in the variants of 
complex application of immune plant growth regulator 
“MIR” and the herbicide with different consumption 
rates (20-25 g/ha) does not differ (Table. 1). 

Table 1 – Structure of winter wheat crops depending on the application of tank mixtures of the herbicide 
Granstar Gold 75 (w-s g) and immune plant growth regulator “MIR” (IIF NAASof Ukraine, varie-
ty Kherson unbearded wheat) 

Variant 
Plant 

height, 
 

Amount of pro-
ductive stems, 

pieces/ 2

Grains in 
the ear, 

pcs

Mass of 
1000 

grains, g

Yielding 
capacity, 

t/h  

In-
crease 

t/ha 
%  to 

control 

Control (without 
protection and plant 

growth regulator) 

76,9 433 26 35,2 2,88 - -

74,5 424 25 34,5 2,60 - - 

Granstar Gold 75 (w-
s g).   25g/h  

77,0 435 27 36,3 3,26 0,38 13,2
74,5 423 25 35,7 2,87 0,27 10,4

Granstar Gold 75 (w-
s g) 25g/ha + « IR» 

78,7 441 28 39,2 3,60 0,72 25,0
76,4 430 27 38,2 3,17 0,57 21,6

Granstar Gold 75 
 (w-s g). 

   20g/h +« IR» 

78,8 442 28 38,9 3,58 0,70 24,3

76,2 429 27 38,0 3,14 0,54 20,8 

Note: numerator– 2011 ., denominator– 2012 . 
 
The use of tank mixture of the herbicide 

Granstar Gold 75, w-s g with the new plant growth 
regulator does not have phytotoxic effect on winter 
wheat crops. It is found that treatment of the experi-
mental plots in late spring tillering stage of winter 
wheat with the tank mixture mentioned above 
stimulates the growth and development of plants. 
Thus, the height of plants in the plots treated is 1.7-
1.9 cm higher than the control variant. The use of the 
immune plant growth regulator leads to the increase 
of productive stems and amount of grains in the ear, 
the weight of 1000 grains, the yielding capacity of 
wheat increasing  as well. 

According to the experiment’s results the use of 
tank mixture of the herbicide Granstar  Gold 75 (w-s 
g) and the immune plant growth regulator “MIR” at the 
end of the third stage of organogenesis promoted the 
increase of grain harvest by 24,3-25,0% in 2011, by 
20,8-21,6% in 2012, at the same time by means of the 

plant growth regulator by 11,1-11,8 and 10,42-11,22% 
respectively. 

Two-year production revision  of the efficiency of 
applying tank mixture of the herbicide Granstar Gold 
75 (w-s g) (22 g/ha) and the immune plant growth 
regulator “MIR” in the research farm “Kakhovka”, 
Kakhovka district, Kherson oblast convincingly testi-
fies the suitability of this practice. Thus, in 2011 the 
increase of winter wheat harvest (the variety of 
Blagodarka) in the area of 10 hectares was 0.4 t/ha, 
the yielding capacity being 3.7 t/ha or 12.6%; in 2012 
– it was 0.3 t/ha, the yielding capacity being 2.8 t/ha or 
12%. Weediness of the crops in both versions 
decreased by 93.2 - 95.8% in 2011; in 2012 - by 91,6-
92,9%. 

Using tank mixtures of the herbicides Dianat 
w.s.c. (0.15 l/ha) + Logran 75 w.g. (8 g/ha) and the 
plant growth regulator ‘MIR” in JV “Tavria Perspective” 
(Kakhovka District, Kherson oblast) in the late spring 
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tillering stage of winter wheat (the variety of Liona) 
contributed to reducing weediness  by 94.3% and 
increasing grain yield by 7.1% (0.17 t/ha) in 2012, the 
yielding capacity being 2.62 t/ha. 

In the SHEE “KSAU” the experiment’s scheme to 
study different ways of using the plant growth regula-
tor ‘MIR” in the technology of cultivating winter wheat 
includes the following options: 

1. Without treatment (control); 
2. Treating crops in the spring tillering phase; 
3. Treating crops in the phase of tubing; 
4. Treating crops in the phase of grain ripening; 
5. Treating seeds before sowing; 
6. Treating seeds before sowing + treating crops 

in the spring tillering phase; 
7. Treating seeds before sowing + treating crops 

in the phase of tubing; 
8. Treating seeds before sowing + treating crops 

in the phase of grain ripening. 
According to the results obtained the highest 

yield of winter wheat was provided by treatment of 
seeds with  the plant growth regulator ‘MIR” before 
sowing - 3.83 t/ha, exceeding the control (without 
treatment) by13.3%. Treating crops in the spring tiller-
ing phase (option 2) and applying the plant growth 
regulator ‘MIR” to treat the seeds before sowing + 
treating crops in the spring tillering phase (option 6) 
contributed to the grain yield of 3.69; 3.78 t/ha, that 
was below the maximum rate by 3.8% and 1.3%, 
respectively. The yield increase in the above men-
tioned options arose from formation of  greater 
amount of productive stalks and ear length (Table 2). 

Table 2 – Structure of winter wheat crops depending on the application of immune plant growth regula-
tor “MIR” (SHEE "KSAU", variety Driada 1, 2011 – 2012) 

Variant of the 
experiment 

Amount of stems Height, 
 

Ear length, 
 

Yielding capacity, 
t/h  total productive

1 4,0 3,9 90,4 7,3 3,38 
2 3,4 3,1 91,9 7,4 3,69 
3 3,2 2,8 89,7 7,2 3,48 
4 3,0 2,8 96,5 6,1 3,29 
5 5,1 5,1 96,8 8,1 3,83 
6 4,3 4,3 94,2 7,6 3,78 
7 3,1 3,1 97,4 5,9 3,42 
8 3,0 2,9 98,6 5,6 3,36 

05, t/h                                                                                       0,12 
 
Production tests of the new plant growth stimula-

tor were also carried out for crops of spring and winter 
barley in the farms of Kherson oblast in 2012 – 2013, 
the area being of 54 hectares (Table 3). 

Table 3 – Yielding capacity of spiked cereals in the farms of Kherson oblast depending on the applica-
tion of immune plant growth regulator “MIR” 

Crop, variety Farm 
Yielding capacity, t/h  Increase 

t/h  %
without 

stimulator with stimulator   

Winter barley, 
Rosava 

Agricultural farm  « ir», 
Novotroitsk district 3,4 4,1 0,7 20,6 

Spring barley, Stalker Experimental field of IIF, 
Belozerka district 1,9 2,1 0,2 10,5 

Winter wheat, Odes-
sa Missiion 

scientific – manufacturing compa-
ny «Driada», Genichesk district 5,5 5,7 0,2 3,6 

Spring barley, Stalker scientific – manufacturing compa-
ny «Driada», Henichesk district 1,8 1,9 0,1 5,6 

Winter wheat, Ovidius Nyzhnedneprovsk experimental 
station, Hola Prystan 3,8 4,3 0,5 13,1 

 
The results of the production tests suggest that 

the new plant growth stimulant contributed to the 
growth and development of plants that resulted in the 
increase of grain yield of spiked cereals within 3.6 - 
20.6%. 

Conclusions and proposals. Application of the 
immune plant growth regulator “MIR”in tank mixture 
with the herbicides recommended by the '”List of 
pesticides and agrochemicals permitted for use in 
Ukraine” at the end of the third stage of 
organogenesis of winter wheat and barley is a 
reasonable and economically profitable element of the 
modern technology of cultivating cereals. The 
increase of grain yield of wheat equals to 7,1-12,6%,  
weediness decreases by 91,6-95,8%. 

 
REFERENCES: 

1.  . .  :    / . . 
 // . – 2002. –  5. – . 64-65. 

2.  . .    / . 
, . . – : , 1984. – 272 .  

3.  . .     
   //    
. – .:  , 1988. – . 79 – 81. 

4.  .   –   
   / . , . 

, .  // . – 2001. –  5. –  
. 60. 

5.     
     -

 . – .:  « »    
, 2005. – 4 . 



, ,   
 

29 

6.  . .     / 
. . . – .:  , 1988. – 143 . 

7.       
  / . . , . . -

, . .  [  .];  . . . . – 
:  . ., 2014. – 286 . 

8.   .  
 :  4138 – 2002. – .: -

 , 2003. – 173 .  
9.      / 

.  , .  , . . , . . -
 [  .];  . . . . – .: , 2001. – 

448 . 
10.    ,   

  . – .:  , 2013. – 
447 . 

 
 
 

 633.203:551.583.2 (477.72) 
 

       
         

 
 . .  –  .- .  

 . . 
     

 
 .   

   , 
    ,    

     
    ,  -

      (  -
)     -
  .    

     -
 ,    
      

    , 
   [1].   -

         
,       

  -  ,    -
.     -

     , 
   ,   

    -
     -

,      
        

 [2].  
  .  -

    
   ,   

  ,      ,  -
  ,   

 (     )  -
 ,     -

,       . 
       

 ,  '   -
     -

     -
.    XIX  -

      
     ,  

  XXI  –  ,   
     

,      
 ,   -

      , 
        

.  
 . .  [3]   

     XIX –  
 XX      

 ,     -
     -
   ,   -
       

.     
    -

   ,  '    
    ,   

      -
   . 

    
       

     
,     -

  .     
    

    -   
-  ,     
    -

 .      -
       

     
  .    

  ,    -
 ,  2,3-2,5  ,   

    -
  604,2 . . 

   .  
     

      
       

      
      .  -
      -

     
 ,  , 

    -
.    ( )   

      
( )      
( ),     -

      
     . . : 
 = 0,0018 (25 + )2 × (100 – ) [4].  -

     


