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SUMMARY 
When using tissue culture to produce the starting volume of the seed 

crops new and health improvement sorts that are commonly used biogenic 
growth regulators of the plant significantly increase the efficiency of work. 
Recently many works were published, which demonstrated the positive effect 
of humic acids on plants. However, this growth regulator is not widely used for 
micro propagation of plants. The article discusses the possibility of use 
preparation natrium humate to improve adaptation properties of regenerants 
of potatoes. The result of researches revealed that the application of the 
preparation of natrium humate as a component of the nutrient medium at a 
concentration of 2 ml / l of potato plants improves survival in vivo by 16% at a 
concentration of 5 mL / L increased the survival rate to 28%. In this way, 
natrium humate has a stimulating effect on the resistance of plants, reduces 
stress on the seedlings and improves the survival of culture plants. As a result 
of its use significantly increased the efficiency of obtaining the original seed. 
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INTRODUCTION 
In world practice of primary seed is being actively used biotechnological 

methods to more quickly obtain starting material of agricultural plants new 
and health improvement sorts based on tissue culture, their use significantly 
improves the efficiency of the seed work, the application with the nutrient 
plant growth regulators, contributing significantly increase the multiplication 
factor value meristem material, it is an important economic factor in improving 
profitability of agricultural production (e.g. Бабаев et al., 2008; Wyszkowska et 
al., 2000; Bajaj et al., 1986; Neale et al., 1997). For the purpose regulate the 
growth of plants used and natrium humate. Published results of many 
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researchers demonstrated the positive effect of humic acids on plants (Senn et 
al., 1973; Vakhmistrov, 1989). 

Natrium humate, the active ingredient - sodium salt of humic acid is a 
product of brown coal, dark-colored powder with 30% active ingredient 
content. It is used in the form of weak aqueous solutions 0.01-0.05% strength 
(1-5 g per 10 liters of water) concentration for increasing the yield and quality 
of vegetable, berry and fruit crops (Senn et al., 1973).  

The spectrum of crops, which was an increase in yields after processing 
humate include cereals, potatoes, corn, vegetables, sunflowers, sugar beets, 
fruit and berries, grapes, citrus, floral and ornamental plants. Highly affect 
humates not only on quantitative growth, but also on the quality of plant 
products. Under their influence in the plants increased content of vitamin C, 
carotene, riboflavin, neotsina. Depending on the culture growth is from 25 to 
100%. Also increases the protein content, starch, nucleic acids, sugars, which 
favorably affects the quality of agricultural products. The positive effect of 
these substances is clearly seen how the appearance of the plants and in the 
internal biochemical processes (Gross et al., 1994; Goenadi et al., 1995).  

However, the effect on the adaptation processes culture plants is still not 
fully understood. Further studies are necessary in order to determine how to 
apply the humic fertilizer on culture plants (Anikina, 2013). 
 
 

MATERIAL AND METHODS 
We have founded a laboratory experiment to study the effect of the 

preparation on the growth and development of the culture of potato sort 
Nevsky when administered following concentrations of Murashige – Scoog 
(1962) medium. 

 
Experiment variants Concentration of drug per 1 liter 

of Murashige - Scoog medium 

Variant 1 2 ml 
Variant 2 5 ml 
Variant 3 10 ml 
Control - 

 
The experiment was conducted on 50 plants and repeated 7 times using as 

base the culture medium of Murashige-Skoog (Муромцев et al., 1990) without 
the addition of agar, which were entered dosages of mother solution of 
natrium humate, respectively variants of the experiment. As organic 
components added IMK 1 mg / l casein hydrolyzate 80 mg / l, sucrose 20 g / l, 
vitamin B-1, B-6, RR, SS stock solution prepared from 1 ml of natrium humate 
100 ml mother k solution. Growing plants in vitro was performed under 
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phytotron, at a temperature of 25°C and 70% relative humidity, at an 
illumination of 5000 lk (Какимжанова et al., 2007). 

Effect of dose preparation on the development of natrium humate culture 
plants was assessed by measuring the height of the plants and counting the 
number of internodes, as well as comparing the weight of plants grown with 
the addition of natrium humate product and without it. Weighing and 
measuring the mass of biometrics regenerated performed 12 days after 
landing on the environment, suitable variant of the experiment. Survival 
culture plants were evaluated at 10 days after planting by counting surviving in 
vivo plants. To evaluate the results of using the arithmetic mean of the data. 

 
 
RESULTS AND DISCUSSION 
The basic principles of the influence of the preparation natrium humate on 

plants derived from theoretical arguments, the following: the presence of 
substances in fertilizers quinoid nature has a stimulating effect on 
organogenesis of plants; humic substances ability to fine solubility in water 
results in increased capacity of penetration into plants, when they are 
discharged into the plant quickly normalized synthesis of proteins, 
carbohydrates, ferments. According to research of Vakhmistrov (1989), Senn et 
al. (1973), Ismatova et al. (2007) effects of humic fertilizer plant is a complex 
multi-step and covers the whole growing season. They affect photosynthesis 
and stimulate the inclusion of mineral macro- and microelements in the 
biosynthesis, exhibit the properties of biologically active substances.  

Firstly, with humic fertilizer falls in certain plant nutrients - nitrogen, 
phosphorus, potassium, sulfur, calcium, trace elements and vitamins, amino 
acids and growth substances. 

Secondly, getting into plants, humic substances activate the ferment 
activity of plant cells and stimulating the formation of compounds with the 
plant itself. 

As a result: the growth of the energy cells, the change in physical-chemical 
properties of protoplasm, the intensification of the metabolism of the cell. It 
increases the permeability of the cell membranes of the root. It improves the 
penetration of mineral nutrients from the soil solution by plants in the form of 
humic-mineral compounds. This causes to increased plant uptake of nutrients - 
potassium, trace elements, phosphorus and sulfur. Furthermore, due humate, 
improved penetration into plants from soil sugars, amino acids, vitamins, 
hormones. There is a growing supply of water and oxygen uptake by plants, 
which ultimately intensifies the respiration of plants.  

Consequence of reinforced respiration is accelerating cell division, 
increasing photosynthesis, protein synthesis, increased root growth, above-
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ground mass, an increase in dry matter yield, and therefore a general increase 
in plant life (Visser et al., 1972). 

Studies conducted by us showed that under the influence of natrium 
humate when administered as a component in medium of Murashige-Skoog 
significantly increased the mass culture of plants (Figure 1). 
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Figure 1 - The effect of the preparation natrium humate on the weight of potato plants s.Nevsky 

 
Compared with control plants weight in variant 1 was larger by 60% of 

control in variant 2 to 77%, in variant 3 the weight was greater than control 
plants in 100%. That represents a significant stimulating effect this preparation 
on the leaves, stalked morphogenesis culture plants. 
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Figure 2 - Effect of biometric characteristics culture of potato on the adaptive characteristics 

s.Nevsky 
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In the study on the survival rate of the number of established plants were 
counted at the end of the experiment, after 30 days, even visually be seen as 
variants using natrium humate control ahead on all counts, as shown in Figure 
2. 

Studies have shown that the highest survival results obtained in variants 
using the preparation of sodium humate as component culture medium of 
Murashige Skoog at a concentration of 2 mg/L and 5 mg/L. These options 
experience showed a significant effect the preparation natrium humate on 
adaptation characteristics plant culture. 

Use of the preparation of sodium humate as a component of culture 
medium in a concentration 1 ml/l increases the survival of plants in vivo in 8%, 
with further increase in the concentration also increases the survival rate at 2 
ml / l increased the survival rate to 16% and at a concentration of 5 ml/l 
increased by 28%. 

 
 

CONCLUSIONS 
Use of the preparation of natrium humate as a component of culture 

medium of Murashige - Skoog at a dose of 5 ml / l has the greatest stimulatory 
effect on leaf morphogenesis culture-stalked plants, thereby increasing the 
mass of plants, as well as increased resistance culture plants and decreases 
stress in seedling improves survival. 

The use of natrium humate in the medium of Murashige - Skoog at a 
dosage of 5 mg / L just before planting in soil conditions will reduce the loss of 
valuable material biotechnological plants and significantly increase the 
effectiveness of the seed work. 
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