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SPECIMEN OF MULTIFUNCTIONAL ACTION FOR GROWING SPRING 
WHEAT  
 
The purpose. Takeoff of efficient bacterial compositions on the basis of associative 
nitrogen-fixing microorganism Agrobacterium radiobacter and strains of phosphate-
mobilizing bacteria as a stage of creation of a new complex specimen of 
multifunctional action for cereals — Agrobacterin. Methods. Laboratoryanalytical, 
microbiological, experimentally-field, statistical. Results. 5-years data concerning 
productivity of spring wheat are generalized at processing of treated and non-treated 
grain with Vitavax by bacterial compositions in alternatives with importation of 
nitrogenous artificial fertilizers into doses of N0, N30, N45. Conclusions. It is fixed 
that bacterization of the treated seeds of spring wheat promoted increase of 
productivity of plants at use of the following compositions: A. Radiobacter + B. 
Subtilis 100, A. radiobacter + B. Pumilis M, A. radiobacter + B. mucilaginosus, A. 
radiobacter + polystrain B. subtilis. At processing non-treated seeds the best 
compositions are the following: A. Radiobacter + B. subtilis 33, A. Radiobacter + B. 
mucilaginosus, A. radiobacter + polystrain B. subtilis. Use of that mixes without 
importation of nitrogen fertilizers promotes increase of productivity for 27,2%, 17,3 
and 29,6 % accordingly.  
 
Key words: bacterization, nitrogen-fixing ability, phosphatemobilization, polystrain, 
artificial fertilizers, treated grain, productivity, yield. 
 
At the current stage introduction in production of energy efficient technologies using 

environmentally friendly bacterial preparations based on mixed cultures diazotrofiv 

assists an increase yield and grain quality of spring crops [1-5]. During 15 years in 

the NSC "Institute of Agriculture NAAS" is working to create a new integrated 

preparation for cereals "Ahrobakteryn" which is composite and includes strain 

Agrobacterium radiobacter, and one or more strains of soil phosphate immobilizing 

microbes can converts soluble compounds phosphorus available to plants form. 

Conducted laboratory and field studies have shown that the bacterial composition 

intensify plant growth and development through the production of biologically active 

substances and substances from regulatory functions, reduce the incidence of plant 
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bacterial and fungal diseases through selection of strains with high antagonistic 

properties, in crease plant resistancetobiotic and abiotic stressors, change the 

composition of rhizosphere microbial communities [6]. The application of 

"Ahrobakteryn" allows saving nitrogen and phosphate fertilizers at 25 - 45 kg/ha of 

active substance. 

The purpose - the selection of effective bacterial compositions based on associative 

nitrogen-fixing microorganisms Agrobacterium radiobacter and strains of soil 

phosphate immobilizing microbes as a stage of creation of a new complex 

preparation of multifunctional action for cereal crops "Agrobacterin". 

Materials and methods of research. In temporary experiment (2007-2010) in the 

department of adaptive technology intensive cereals and maize (NSC "Institute of 

Agriculture NAAS") features of formation of productivity of spring wheat varieties 

Early 93 depending on the use of bacterial compositions have studied. Soil of 

experiment plot - dark gray ashed krupnopyluvatyy on loess loam, which is 

characterized by the following agrochemical indexes: nitrogen - 7.80, phosphorus 

(P2O5) - 17.6, potassium (K2O) - 12.5 mg / 100 g soil. Seeding rate of wheat was 5 

million of similar seeds per 1 ha. Methods of treatment of bacterial compositions 

seeds - common [7, 8]. The strains of soil phosphate immobilizing microbes and 

nitrogen-fixing strain of A. radiobacter 10 we used for seed treatment [9-11]. The 

correlation of the number of bacteria of soil nitrogen-fixing and phosphate 

immobilizing strains was 1:1 in bacterial mixture. The total bacterial load was 

200 000 cells/seed. Experiments were performed using seeds that were treated and 

not treated with the “Vitavaks” at a dose of 3,0 liters per 1 ton of seeds. Growth and 

development of wheat plants studied by introducing different doses of nitrogen 

fertilizers: N0, N30, N45. The area of register plot is 10 m2, repeatedness - quadruple. 

Agrotechnics of growing - generally accepted for a zone.  

Statistical analysis of the results was carried out using modern software 

Microsoft Excel. 
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Results. The bacterial treatment of wheat seeds (without "Vitavaks" of use) can 

affect the number of spikelets and grains of the main ear (Table 1).These indicators 

are increased in versions treatment compositions A. radiobacter + B. subtilis 33, 

A. radiobacter + B. mucilaginosus, A. radiobacter + polistrain B. subtilis by 

treatment all doses of nitrogen fertilizers. Increasing the number of spikelets in 

accordance doses of fertilizers were 8,33%; 4,90; 5,28% of the main spikelet and 

12,8%; 10,7% and 26,2 the number of grains of the main spikelet. Without 

optimization of power plants with nitrogen is effective monotreatment associative 

nitrogen fixation A.radiobacter.  

On condition processing of seeds (the use “Vitavaks”) was increased number of 

spikelets and grains of the main spikelet in almost all variants with bakteryzation The 

bacterial treatment compositions A. radiobacter + B. subtilis 100 and 

B. mucilaginosus increased number of spikelets on 7,9% (without nitrogen fertilizers) 

to 5,76% and 10,1% - (the use nitrogen fertilizer in doses N30). 

Number of grains in a main spikelet without the use of nitrogen fertilizers 

increases versions A. radiobacter +  B. subtilis 100 and A. radiobacter +  polistrain 
B. subtilis (22,1 and 13,4%). When applying nitrogen fertilizer at a dose of N45 were 

effective composition A. radiobacter +  B. subtilis 100 and A. radiobacter +  
B. mucilaginosus, which increase the number of grains of the main spikelet on 26,7 

and 23,9% respectively. Established that bacterial treatment affects the productivity 

of individual plants of spring wheat (Table 2). For the treatment of seed (without 

“Vitavaks” of use) were the best compositions A. radiobacter +  B. subtilis 33,  

1. Influence of complex bacterial treatment on the structures of the spikelet of 

wheat varieties Early 93, the average for 2007-2010. 

 
Variant of experiment 

The structure of the main spikelet 
number of spikelets in the 

main spikelet 
the number of grains of 

the main spikelet 
without 
applying 

of N 

applying 
of N30 

applying 
of N45 

without 
applying 

of N 

apply-
ing of 
N30 

apply-
ing of 
N45 
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Without “Vitavaks” of use 

1. Control (treatment of 
water) 

13,6 13,6 13,9 29,7 30,1 30,9 

2. A. radiobacter  15,0 13,8 14,5 33,0 31,0 32,8 

3. A. radiobacter + B. 
subtilis 33 

14,7 14,3 14,7 32,9 34,0 34,6 

4. A. radiobacter + B. 
subtilis 100 

14,0 14,1 14,2 31,4 33,1 31,7 

5. A. radiobacter + B. 
pumilis M 

14,0 13,8 14,1 31,4 31,4 33,1 

6. A. radiobacter +B. 
mucilaginosus 

14,6 14,1 14,5 33,6 33,2 32,9 

7. A. radiobacter + 
polistrain В. subtilis 

14,9 14,4 14,7 34,0 32,8 33,3 

LMI 05 0,30 0,30 0,31 1,20 0,90 0,98 

The use “Vitavaks” 
1. Control (treatment of 
water) 

13,9 13,9 14,3 30,7 30,8 31,8 

2. A. radiobacter  14,5 13,8 14,7 33,0 30,3 34,5 

3. A. radiobacter + B. 
subtilis 33 

14,5 14,8 14,9 33,5 33,1 35,2 

4. A. radiobacter + B. 
subtilis 100 

15,0 14,7 15,1 37,5 33,6 40,3 

5. A. radiobacter + B. 
pumilis M 

14,6 14,3 14,1 32,9 34,2 35,5 

6. A. radiobacter +B. 
mucilaginosus 

15,0 15,3 15,3 33,2 33,1 39,4 

7. A. radiobacter + 
polistrain В. subtilis 

14,8 14,4 14,8 34,8 32,7 35,3 

LMI 05 0,40 0,29 0,30 1,00 0,85 1,15 

 

A. radiobacter +  B. mucilaginosus, A. radiobacter +  polistrain B. subtilis and 
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monotreatment A. radiobacter. Bakteryzation them in the background without the use 

of nitrogen fertilizers increased the grain weight per plant on 17,3; 27,2, 17,3 and 

29,6% respectively. With the use of nitrogen fertilizers in a dose of N30 in the list of 

compositions added effective composition A. radiobacter +  B. pumilis M. 

The bakteryzation of seeds was effective. The greatest increase in productivity 

was the use of fertilizers in doses of N45. The maximum productivity of plants on 

background without of nitrogen fertilizer observed for processing A. radiobacter + 

polistrain B. subtilis - 43,4%, with the introduction of nitrogen fertilizers in doses N30 

– A. radiobacter + B. pumilis M (34,1%), with the introduction of nitrogen fertilizers 

in doses N45 – A. radiobacter + B. subtilis 100 (12,4%). 

The treatment of bacterial compositions seed spring wheat varieties Early 93 

contributed to increasing yields. In experiment (without “Vitavaks” of use, without 

the use of nitrogen fertilizer) the yield of wheat was increased by treatment of 

A. radiobacter + B. pumilis M, A. radiobacter + B. mucilaginosus, A. radiobacter + 

polistrain B. subtilis by 0,45; 0,48 and 0,41 t / ha, respectively (Table. 3). The 

increased a yields in versions (the use “Vitavaks”) by processing compositions noted 

A. radiobacter + B. subtilis 33 (on 0,34 t / ha), A. radiobacter + B. mucilaginosus (on 

0,51 t / ha), A. radiobacter + polistrain B. subtilis ( on 0,61 t / ha). 

The increased yields is observed for processing a compositions A. radiobacter 

+ B. pumilis M, A. radiobacter + B. mucilaginosus, A. radiobacter + polistrain 

B. subtilis variant as in the experiment using “Vitavaks” and experiment in the 

 

2. Influence of complex bacterial treatment on the productivity of spring wheat 

varieties Early 93, average for 2007-2010 years. 

 

Variant of experiment 

Grain weight per 1 plant 

Without “Vitavaks” of use The use “Vitavaks” 

without 
applying 

of N 

applying 
of N30 

applying 
of N45 

without 
applying 

of N 

applying 
of N30 

applying 
of N45 
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1. Control (treatment of 
water) 

0,81 0,89 0,97 0,83 0,88 1,05 

2. A. radiobacter  1,05 0,92 0,98 0,96 0,91 1,14 

3. A. radiobacter + B. 
subtilis 33 

0,95 1,08 1,05 0,99 1,01 1,09 

4. A. radiobacter + B. 
subtilis 100 

0,92 0,99 0,97 1,08 1,10 1,18 

5. A. radiobacter + B. 
pumilis M 

0,92 1,04 0,97 1,07 1,18 1,12 

6. A. radiobacter +B. 
mucilaginosus 

1,03 1,10 1,05 1,12 1,05 1,15 

7. A. radiobacter + 
polistrain В. subtilis 

0,95 1,04 1,09 1,19 1,06 1,32 

LMI 05 0,12 0,11 0,07 0,07 0,08 0,08 

version without the use “Vitavaks” ( the use nitrogen fertilizer in doses N30) 

(Table.3). In an experiment without of use “Vitavaks” increase yields of 

bakteryzation was respectively 0,40; 0,36 and 0,44 t / ha; in the version of the 

experiment using “Vitavaks” increase yields was respectively 0,52; 0.48 and 0,53 t / 

ha. 

In the variant without the use “Vitavaks” effective were the compositions of 

A. radiobacter + B. subtilis 33, A. radiobacter + B. mucilaginosus, A. radiobacter + 

polistrain B. subtilis, the treatment which a contributed increase yields respectively 

0,38; 0,55 and 0,49 t / ha (the introduction nitrogen fertilizer at a dose of N45) 

(Table.3). With the use of treated seeds (the use “Vitavaks”) the effective were 

compositions comprising A. radiobacter + B. pumilis M, A. radiobacter + 

B. mucilaginosus, A. radiobacter + polistrain B. subtilis, increased yields on the 0,69; 

0,58 and 0,71 t / ha, respectively. For long-years data, fertilization was effective and 

enabled yield gains in almost all studied bacterial compositions. The use “Vitavaks” 

also was effective and gave increase yields 0,11 – 0,18 t / ha. So, for stimulation 

development of spring wheat plants, improving yield and quality of grain in forest-

steppe zone proposed seed treatment before sowing the preparation action based 
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multifunctional A. radiobacter and polistrain B. subtilis. This preparation has a 

complex agronomically valuable properties, namely high level of activity associative 

nitrogen fixation, produce of substances stimulating, fosfatmobilization and antibiotic 

action. The preparation can be used for processing of wheat seeds without the use 

“Vitavaks” and the use “Vitavaks”, at different levels of availability of mineral 

nitrogen: no fertilizer, the use the N30 and N45. Wheat yields increased as a result 

bakteryzation of seeds on the nontreated and treated “Vitavaks” by 0,41 and 0,61 t / 

ha, respectively (without the use of nitrogen fertilizers). Wheat yields increased as a 

result bakteryzation of seeds on the nontreated and treated “Vitavaks” by 0,41 and 

0,61 t / ha respectively (without the use of nitrogen fertilizers). Wheat yields 

increased as a result bakteryzation of seeds on the nontreated and treated “Vitavaks” 

by 0,49 and 0,71 t / ha respectively (the use nitrogen fertilizer in doses N45). The 

treatment of seed of bacterial preparation "Ahrobakteryn" will improve the 

environmental situation in agrocenoses by reducing the doses of mineral fertilizers 

and rejection of the use of “Vitavaks”.  
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3. Influence of complex treatment of bacterial yields of spring wheat varieties Early 93, the average for 2007-2010. 
 

 

Variant of experiment 

Without “Vitavaks” of use The use “Vitavaks” 

N0 N30 N45 N0 N30 N45 

Yield, 
t / ha 

 

Incre-
ase, 
 t / ha 

Yield, 
t / ha 

 

Incre-
ase, 
 t / ha 

Yield, 
t / ha 

 

Incre-
ase, 
 t / ha 

Yield, 
t / ha 

 

Incre-
ase, 
 t / ha 

Yield, 
t / ha 

 

Incre-
ase, 
 t / ha 

Yield, 
t / ha 

 

Incre-
ase, 
 t / ha 

1. Control (treatment 
of water) 

2,15 - 2,28 - 2,33 - 2,39 - 2,38 - 2,44 - 

2. A. radiobacter  2,42 0,27 2,27 - 2,50 0,17 2,30 - 2,63 0,25 2,75 0,31 

3. A. radiobacter + B. 
subtilis 33 

2,46 0,31 2,60 0,32 2,71 0,38 2,73 0,34 2,71 0,33 2,77 0,33 

4. A. radiobacter + B. 
subtilis 100 

2,50 0,35 2,49 0,21 2,48 0,15 2,67 0,28 2,76 0,38 2,69 0,25 

5. A. radiobacter + B. 
pumilis M 

2,60 0.45 2,68 0,40 2,67 0,34 2,60 0,21 2,90 0,52 3,13 0,69 

6. A. radiobacter +B. 
mucilaginosus 

2,63 0.48 2,64 0,36 2,88 0,55 2,90 0,51 2,86 0,48 3,02 0,58 

7. A. radiobacter + 
polistrain В. subtilis 

2,56 0,41 2,72 0,44 2,82 0,49 3,00 0,61 2,91 0,53 3,15 0,71 

LMI 05 0,12  0,32  0,22  0,15  0,12  0,12  
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Conclusions. 

1. Bacterization seed spring wheat varieties Early 93 (the use “Vitavaks”) to 

increase plant productivity by using compositions A. radiobacter + B. subtilis 

100, A. radiobacter + B. pumilis M, A. radiobacter + B. mucilaginosus, 

A.radiobacter + polistrain B. subtilis. 

2. Bacterial seed treatment (without “Vitavaks”) promoted the increase grain 

weight per 1 plant of 17.3, 27.2, 17.3 and 29.6% by the use of A. radiobacter + 

B. subtilis 33, A. radiobacter + B. mucilaginosus, A. radiobacter + polistrain 

B. subtilis and treatment only A. radiobacter respectively (without introduction 

nitrogen fertilizers). 

3. The composition A. radiobacter + polistrain B. subtilis is recommended to use 

as the basis for bacterial preparation for spring wheat. Spring wheat yield 

increases with bakteryzation the nontreated and treated “Vitavaks” seeds by 

0.41 and 0.61 t/ha respectively (without introduction nitrogen fertilizers); at 

0.44 and 0.53 t/ha respectively (introduction of nitrogen fertilizers in doses 

N30); at 0.49 and 0.71 t/ha respectively (introduction of nitrogen fertilizers in 

doses N45).  
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