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Currently, due to changes in climatic conditions, as well as to increasing 

anthropogenic impact, the problem of salt tolerance of cultivated plants is topical in the 
Republic of Crimea. Soil salinity and inadequate water supply lead to a decrease in the 
productivity of agro- and biocenosis, fall of biodiversity and limits the possibility of 
obtaining high yields of various agricultural crops. In conditions of chloride soil salinity, 
cellular division and stretching are inhibited, which leads to the formation of small cells. 
As a consequence, the growth of the plant itself, especially the leaves and stems, is 
delayed. Thus, soil salinity causes significant and gradually increasing changes in the 
majority of physiological processes in the plant organism.  

The study of the mechanisms of plant resistance to the damaging effect of abiotic 
factors is one of the fundamental problems of modern plant physiology. To increase the 
salt tolerance of cultivated plants, growth regulators are used in agriculture, the effect of 
which is directed to increase the yield and increase the resistance of plants to extreme 
environmental conditions of different nature. Zircon is a physiologically active analogue 
of endogenous phytohormones. At the same time, being a natural compound, it is directly 
involved in the metabolism of plants, without adverse effect to the soil and the 
environment. 

The effect of this drug on the growth and development of Cucumis sativus L. in the 
early stages of ontogenesis under the influence of chloride salinization has not been 
studied at the present time, which served as the purpose of our studies. 

The object of the study was the seeds and plants of Cucumis sativus L, sort Phoenix 640. 
Sampled on average size and etched in a weak solution of potassium permanganate, 

seeds were placed in Petri dishes on filter paper of 50 pcs. in triplicate. When modeling 



ИССЛЕДОВАНИЕ УСТОЙЧИВОСТИ CUCUMIS SATIVUS L.… 

 
 
 

 

145 

osmotic stress, various concentrations of NaCl salts (50 mM, 100 mM, 150 mM and 
200 mM) were tested, and the control was distilled water. To study the effect of Zircon on 
the germination of cucumber seeds under osmotic stress, the above concentrations of NaCl 
were used with the addition of 0.025 % of the growth regulator. The seeds were 
germinated in a TS-80 M-2 thermostat according to GOST 12038 – 84. The seedlings 
were transferred to an aqueous culture (Knop substrate) while maintaining the appropriate 
concentration of the NaCl solution and grown under natural illumination in 0.5 l growth 
pots. In 7–21-day plants, the value of morphometric parameters (plant height, root length, 
mass of raw and dry matter) was established according to the methods generally accepted 
in plant physiology to assess the effect of different concentrations of the drug on 
increasing the resistance of Cucumis sativus L. to osmotic stress. 

The water deficiency (WD) of plants and the relative water content (RWC) were 
determined by calculating the following formulas: 

RWC = 100 * (MF-MD) / (MT-MD), 
WD = 100 * (MT - MF) / MT, 
where MF is the mass of the leaves before saturation; MT – mass of leaves after 

saturation; MD is the dry weight of the leaves. 
Statistical processing of experimental data was carried out by calculating the 

arithmetic average and standard error of the arithmetic average. To determine the reliable 
differences in the distribution of biometric data, Student's t-test was used.  

As a result of the conducted studies, it was found that the use of the Zircon growth 
regulator had a positive effect on seed germination rates under conditions of osmotic 
stress caused by chloride salinization. The optimal concentration of the synthetic growth 
regulator, at which the germination energy and laboratory germination of seeds reaches 
the highest values, is set at 0.025 %. Germination of seeds using the preparation with this 
concentration leads to increasing of seed germination energy from 53.3 % in control 1 to 
80.3%, and germination – from 60.8 % to 83.8 %. 

When using the optimal concentration of the growth regulator, the morphometric 
parameters of the experimental plants of Cucumis sativus L. exceed those of the control 
variants. The average length of the root system of experimental 11-day plants reached 
9.44 cm, which is 1.2 cm more than in control plants grown in modeling osmotic stress. 
The length of the shoot of experimental plants exceeded the control ones by an average of 
1.7 cm. At the same time, as the concentration of the growth regulator increases, as shown 
by the data obtained by us, the stimulating effect decreases, and in the variants with the 
use of Zircon 0,075 %, the length of the root and shoot is significantly lower compared 
with the options grown in chloride salinity. 

Our investigations revealed a decrease in the relative water content in the leaves of 
the Phoenix 640 cucumber plants under the influence of an excess of salt in comparison 
with plants grown under optimal conditions. All used concentrations of the preparation 
Zircon (0.0125 %, 0.025 %, 0.05 % and 0.075 %) have a positive effect on reducing the 
water deficit in cucumber leaves under conditions of osmotic stress, on average, in 2.9–4.5 
times. 

Keywords: salt tolerance, chloride stress, Cucumis sativus L., plant growth regulator, 
Zircon preparation. 
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