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There are determined the influence of biological elements is set in 
technology of growing to fiber flax on organic basis on the 
phytosanitary condition of crops, indexes of height and 
development of plants, elements of structure of harvest, 
productivity. In particular, treatment of  fiber flax seed before 
sowing by preparations of planrys, fosformobilizator and diazofit 
significantly slowed down development of major diseases and 
allowed to get the substantial increase of the productivity of seed 
(0,07-0,13 t/ha). Most economically among the investigated 
biologics application is the fosformobilizator appeared 
advantageous for treatment of seed - net profit of UAH 1,275 
hrn./ha. 
 

The scientific research conducted around the world found that 
increasing of crop yields in 2-3 times leads to increased energy consumption 
for per unit to 10-50 times. The biggest costs attributable to fertilizers, 
pesticides and agricultural machinery. Moreover, the intensification of 
agriculture caused the processes that lead to loss of humus. Constantly 
growing chemical load on the environment leads to disruption of the 
ecological balance in agricultural landscapes, which in turn can have a 
negative impact on the deterioration of the quality indicators of soil, water and 
crop production, and on the basis of the above, and animal products [1-2]. 
Also, the problem of sustainable development of agricultural production is 
determined by the need to ensure environmentally safe human quality food 
with simultaneous protection of natural resources for current and future 
generations, which is one of the main tasks of agricultural science. 

In terms of soil and climate zones of Western Ukraine fiber flax remains 
the important crop where moderate climate and soil conditions are favorable 
for its growth and ecologically safe products, especially seeds for use for 
specific purposes. Grains (seed) of flax is widely used in folk and scientific 
medicine. The list of diseases which recommend the use of flax is very 
lengthy, but most importantly use - ulcers in the stomach and intestine, where 
flax - almost indispensable tool. Due to the high content of mucous 
substances decocts of flax are able to envelop the place of inflammation and 
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in some cases alleviate the disease, while others - show a therapeutic effect 
until full recovery. Besides flax seed is used to treat kidney inflammation, 
atherosclerosis, for the preparation of a number of officinal medicines and 
others. 

From a chemical point of view flax oil contains the optimal ratio of so-
called polyunsaturated fatty acids (arachidonic, linoleic, oleic and linoleic), 
sometimes known as vitamin F, as in animals and humans are not 
synthesized, but absolutely necessary for normal life. Therefore, flax oil has 
healing properties and it is used for healing of burn wounds and frostbitten, 
and as a component of many ointments. Modern scientific studies confirm the 
effectiveness of unsaturated fatty acids omega-3 and omega-6 as for the 
prevention and treatment of various diseases, such as stroke, 
atherosclerosis, coronary heart disease, diabetes and many others. 

Now the world's growing demand for flax seed and expanding its scope, 
including its use for the production of dietary treatment, cosmetics production, 
new medical facilities. So the question to quality and environmentally safe flax 
products is extremely important [3]. 

One solution to this issue is the development of technology of 
cultivation of flax on an organic basis, which would be safe for the 
environment and above all to the soil. It should be based on a set of farming 
practices in the use of crop rotation with legumes and flax annual legumes 
and their mixtures with grain; complex optimal systems for cultivation 
recommended seeding and sowing of new generation of varieties, timely 
harvesting, farming and professional use of biological methods to control 
pests; making optimum standards of organic and other fertilizers, use of local 
raw materials, green-manure and cover crops, byproducts of precursors, 
biological agents, whom own a significant role in the formation of the crop. In 
this stage science developed and implemented biological mounts based on 
beneficial microorganisms with different mechanisms of action. The use of 
technology in growing crops reduces the norms of mineral fertilizers, 
increased plant productivity, improve product quality [4, 5, 6]. 

Materials and methods of research. Studies on fiber flax rotation 
performed in the laboratory of plant-growing of the Institute of Agriculture of 
Karpaty region NAAS (Stavchany village, Pustomyty district, Lviv region.) In 
2011-2013 on gray forest gley soi. Arable layer (0-20 cm) is characterized by 
the following agrochemical indexes: humus (by Turin) -1,6-1,7% ,pH (saline) - 
5,9-6,0 nitrogen (by Kornfild) - 96 105 mg, mobile phosphorus (by Kirsanov) - 
111-116 mg, potassium exchange (by Kirsanov) - 102-107 mg per 1 kg of 
soil. The scheme of the experiment included the following options: 1. Control 
(seed treatment by water); 2. N15P30K45; 3. Treatment of seeds planryz 
(1.5 l/t); 4. Treatment of seeds by phosphorus mobilizer (150 ml is a hectare 
norm); 5. Treatment of seeds by diazofit (150 ml is a hectare norm). The fiber 
flax variety – Kameniar. Land area: 18 m2 of sowing; accounting – 10 m2. 
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Repeated experiment six times. Preceded - oats. Norm of seeding – 
14 million of seeds per hectare. 

Characteristics of the mounts that are used in the study: 
Diazofit (ryzoahryn) - microbiological agent for fixing nitrogen from the 

soil air on winter crops. Physical form: liquid gel of bacteria Agrobacterium 
radiobacter, active spores titre 4,6 billion. per 1 ml. Mechanism of action: 
enriches the soil with nitrogen, inhibits the growth of pathogenic fungi, forms 
of biologically active substances (vitamins, auxins). 

Planryz (ryzoplan) - microbiological agent to protect plants from fungal 
diseases, stimulating of growth. The mount is intended for pre-treatment of 
seeds of cereals, legumes and others. Physical form: aqueous suspension of 
bacteria Pseudomonas fluorescens, strain AR-33, titer 2,5x109 cells / ml. The 
mount has fungicidal, antimicrobial and grow-stimulated action. Protects 
plants from root rot, snow mold, mildew, rust spots. 

Phosphorus mobilizer (PHM 32-3) - biomount created in the Institute of 
Agricultural Microbiology NAAS and based on phosphorus bacteria 
Enterobacter nimipressuralis, 32-3 strain that actively transform inaccessible 
phosphorus available to plants in shape. The product is used for pre 
bakterization of seeds of defferent crops and stimulates plant growth and 
development. 

Field experiments were conducted by the method described by B.O. 
Dospekhov [7]. 

Results. Field research on fiber flax provide different elements of 
technology based on biologization taking into account the impact of changing 
of weather conditions on the condition of crops, vegetation of plants and so 
on. Analysis of crop and course of meteorological conditions over the years of 
research shows, that in our region in recent years the trend extreme 
temperatures, significant warming in certain periods of the growing season. 
However, when the existing temperature conditions but providing good 
moisture during the growing season by years of research plants of fiber flax 
shaped high productivity. 

The most extreme weather conditions were in 2013, which contributed 
to the development of major diseases of fiber flax, especially during passing 
of plants phases start budding - flowering (first-third decade of June), which is 
characterized by excessive rainfall (45,3-53,7 mm with norm at 32-33 mm). 
This contributed to the development of major diseases of flax as 
anthracnoseis, Fusarium wilt, Fusarium browning of boxes. The dynamics of 
the disease significantly dependent on seed treatment by biological mounts. 
The development of disease in phases of growth and development of plants 
is shown in Table 1. 
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Table 1 – Susceptibility of fiber flax plants of Kameniar variety by diseases 
depending on means of fertilizing,  2013  

 

Variant 

Розвиток хвороби, % 

Anthracnose Fusarium wilt 
Fusarium 
browning 

seedl
ings 

dud-
formatio

n 

deginning 
of early 
yellow 

ripeness  

seed
lings

dud-
formati

on 

deginning 
of early 
yellow 

ripeness  

deginning 
of early 
yellow 

ripeness 

Control 3,0 17,0 27,0 0,5 3,0 5,0 4,5 
N15P30K45 2,0 16,0 24,5 0,5 2,5 4,0 3,5 
Planryz (1,5 l/t) 0,5 10,0 17,0 0,0 1,5 1,0 1,0 
Phosphorus mobilizer 1,5 15,0 20,5 0,5 1,5 1,5 2,0 
Diazofit 1,5 12,0 19,0 0,0 2,0 2,5 1,5 

 
Research shows the degree of anthracnose in the control (no 

treatment by biological agents seeds) in the phase of early yellow ripeness 
reached 27.0%. Treatment of seeds by the mount planryz (living bacterial 
cells of the genus Pseudomonas fluorescence, strain AR-33) slowed down 
the progression of the disease to 17,0%. Processing of seeds by phosphorus 
mobilizer (150 ml per hectare) and diazofit (150 ml per hectare) also had a 
significant impact on the suppression of the disease (the degree of the 
disease was within 19,0-20,5%). 

Similar was the dynamics of Fusarium wilt and Fusarium browning of 
capsules depending on the used mounts. The development of the disease in 
ways using diazofit, phosphorus mobilizer and planryz ranged from 1,5-2,0% 
(5.0% on the control). 

Weather conditions in 2011-2012. were not good for the development 
of major diseases of flax. Specifically noted lower rainfall during the initial 
stages of growth and development (stairs - "tree") and during bud-forming – 
end of flowering. 

The corresponding effect was the use of biological products for pre-
treatment of flax seed and the performance indicators in the structure of the 
yield (Table 2). 
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Тable 2 – Influence of biological mounts on productivity of fiber flax and some 
elements of the structure of theyield ( average for 2011-2013. 

 

 
Variant 

Total 
length of 
plants,  

cm 

Technical 
length of 
plants,  

cm 

Quantity of 
capsules  

on 1 plant 

Diameter 
of the 
middle 

part of the 
stem, mm  

Yield of seeds, t/ha 

Average for 
3 years  

+/- to the 
control 

Control 79,8 69,2 4,6 1,4 0,46 - 
N15P30K45 89,0 80,5 6,2 1,4 0,65 0,19 
Planryz (1,5 l/t) 82,9 73,7 4,8 1,3 0,53 0,07 
Phosphorus 
mobilizer  83,0 73,6 6,1 1,4 

0,59 0,13 

Diazofit 85,0 76,4 4,9 1,5 0,53 0,07 
НіР 0,5 т/га           0,017-0,034         

 

Applying of biological agents of fertilizer such as planryz, phosphorus 
mobilizer and diazofit for presawing treatment of seeds in these doses, the 
average for the three years allowed us to obtain a significant increase in seed 
yield (within 0,07-0,13 t/ha) compared with the control variant (0.46 0t/ha). The 
greatest effect is obtained at the seed treatment by phosphorus mobilizer 
(150 ml/ha), on which the increase of seed yield was 0.13 t/ha. When using 
mounts of planryz and diazofit were received slightly lower increase of yield - 
0.07 t/ha. 

A similar trend was observed for yields of flax straw and depending on 
the mount has been on average over years of research at 4,62-4,71 t/ha, 
which significantly exceeded the index of the control (3.57 t/ha). Such 
productivity caused by different rates of yield structure. 

The results of morphological analysis of plant of flax indicate a significant 
impact of biological mounts on such indicators of yield structure as general and 
technical plant length, the quantity of capsules per plant. In particular, the rate 
of the total lendth of flax plants on average of 3 years ranged 82,9-85,0 cm in 
variants of the experiment with the use of biologicmounts of seed treatment 
compared to control (79,8 cm), and the number of capsules also for these 
variants was rather high and amounted to 5,9-6,8 pieces (on the control 5,3 on 
the plant).  

The calculations of the economic efficiency of cultivation of flax indicate 
inefficiency of its cultivation exclusively on the seeds at using of mineral 
nutrients through their high cost. Under these conditions the damage within 
less 1025 UAH/ha was received. Flax growing without any means of 
fertilization also is ineffective (+445 UAH/ha). 

However, the use of the studied biological mounts for presawing 
treatment of seeds in the organic cultivation technology of fiber flax increases 
the break even growing this crop (profit within 855-1275 UAH/ha). The most 
cost-effective among the studied biologic mounts was the use of phosphorus 
mobilizer - net profit of 1275 UAH/ha. 
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On the basis of the research we can make the following conclusions: 
1. Use of pre-sawing treatmentof seeds by microbial agents can reduce 

infestation of plants by anthracnose on 6,5-10%, Fusarium wilt - on 2,5-4,0% 
and Fusarium browning of capsules - on 2,5-3,5%. 

2. The soil and weather conditions of forest-steppe west at fiber flax 
growing by organic technologies use of microbial agents (planryz, 
phosphorus mobilizer, diazofit) allowed us to obtain a significant increase in 
seed yield (within 0,07-0,13 t/ha with yields in the control 0,46 t/ha) and 
ensure the profitability of this crop (855-1275 UAH / ha). 
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