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Разница между исходным и сложившимся состояние после воздей-
ствия –0,2%. Согласно принятой классификации переход состояния эко-
системы р. Самара во вторую категорию соответствует начальной стадии 
деградации экосистемы здесь нагрузка превышает базовый фон в 1,4-2,0 
раза. 

Переход реки Самары в районе поступления шахтных вод в катего-
рию три соответствует стадии структурных перестроек в экосистеме. Воз-
действие превышает базовый фон в 2,3-4 раза.  

Задача заключается в удержании экологического состояния р. Са-
мара в таком состоянии, чтобы граница между уровнями интегрального 
показателя не выходила за установленные пределы. Экологические нор-
мативы на предполагаемые воздействия, должны быть определены по об-
ласти критического перехода 15-28%. 
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ECOLOGICAL AND PHYSIOLOGICAL SPECIFICITY OF 

PORTULACA OLERACEAE L. VEGETATIVE ORGANS IN 

CONDITIONS OF ZAPOROZHYE REGION 

Pyurko O.E., Velcheva L.G., Pyurko V.E., Turovtseva N.N. 
Melitopol State Pedagogical University named by Bogdan Khmelnitsky, 

Ukrainian 

Анотація. В роботі наведено еколого-фізіологічну специфічність 
вегетативних органів (корінь, стебло, листок) Portulaca oleraceaе L. в умо-
вах Запорізької області. Розкрито насіннєву продуктивність дослідної рос-
лини, а також показано динаміку формування маси насіння Portulaca 
oleraceaе L. 

 
Introduction. Mesophyte plants struggle with overheating and salini-

zation by means of specific morphological and anatomical alterations of indi-
vidual organs, have a reduced level of metabolic processes, are characterized 
by increased viscosity of the cytoplasm, high content of bound water in the 
cell, etc. [1-13] Using this ability, especially at a young age, you can aim to 
change the nature of the plant and create high-yielding forms that are capable 
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of undergoing soil and air drought and bring in such conditions a greater yield 
that is of tremendous importance to humans [6-9]. 

The researches aim is to find out the ecological and physiological fea-
tures of the vegetative organs of the mesophytic plants (Portulaca oleraceae 
L.). 

The object of the study is the plants of Portulaca oleraceae L., which 
were grown under different conditions (on saline soil and without salinization 
during ontogenesis). 

Materials and methods of research 
The material for research was going to be in the period 2016-2018. 

The artificial salinity level was created by the addition of a corresponding 
amount of NaCl (250 g per 12 kg of air-dry soil). The plants were grown in 
Wagner vegetative vessels at the Forest City Forestry Complex, which is lo-
cated on the agrobiological complex of Melitopol State Pedagogical University 
named by Bogdan Khmelnytsky. Watering of plants was carried out according 
to the general methods [3-5]. Determination of the size of the vegetative or-
gans of the experimental plant was carried out according to generally accepted 
morpho-anatomical methods [1,7], physiological characteristics were studied 
according to generally accepted physiological methods [1-9]. The average val-
ues obtained from at least 3 measurements are given. The average measure-
ment error does not exceed 5%. 

Results and discussion 
Analysis of the data showed that the root of Portulaca oleraceae L. has 

the following structure: bark - 42.9%, peridermus - 15.25%, corneal paren-
chyma - 28.07%, cambium - 0.96%, wood - 3.13, xylem vessels 1 order - 
2,46%, vessels xylem 2 orders of magnitude - 3,2%, vessels xylem 3rd order 
- 3,97%. 

Our studies have shown that when salted in Portulaca oleraceae, the 
tips of the roots are damaged and drilled, and this leads to the intense ap-
pearance of lateral roots of the 2nd and 3rd orders. This changes the spatial 
structure of the root system, which on saline soils is located in the surface 
layers of the soil. NaCl salts greatly accelerate the ligation of the internal walls 
of the cells of the epidermis and cause their thickening. Regardless of the 
growth conditions of the root, the pace of their cell retention does not change. 
This process is a specific protective reaction aimed at creating a barrier that 
limits the flow of salt ions into a plant. 

The study of the internal structure of the stem showed that after the 
action of NaCl, the plant Portulaca oleraceae acquired a characteristic mor-
phological structure, and this correspond to anatomical features: the assimi-
lation shoots sluggish, translucent, pale green; cells of the epidermis, paren-
chyma, parenchyma of the cortex and vascular-fibrous beams have decreased 
significantly in the sizes of 10-25%. 

Of all organs of the plant, the leaf is most closely associated with the 
environment in the process of intensive metabolism - photosynthesis and 
transpiration, and therefore its structure is much more reflective of the influ-
ence of changing environmental conditions. Our studies have shown that the 
leaf is covered with a single-layer epidermis (25 mkm, that is, 1.6% of the 
total thickness of the leaf) on both sides, which is represented by large, thin-
walled cells that are tightly pressed against each other. Compared with control 
of the epidermis, salinity decreased in size and was 1.2% or 23.3 mkm. Using 
the method Zakharevich S.F. [1] When studying the main cells of the covering 
tissue of the leaf, we have identified two types of cells that differ in size, 
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projection: I type - the projection of cells 5-6 angular, the outline of cells is 
straight, the corners - sharpened and stupid, the number of cells per 1 mm2 - 
240 pcs., the size of the cell along the long axis is 720 microns; S = 4800 
mkm2. Type II - the projection of cells 5-6 angles, angles - pointed and dull, 
the number of cells per 1 mm2 - 150 pcs., The size of the cell on the long axis 
- 360 microns; S = 1200 mkm2. Type of respiratory apparatus is anomocytic. 

Under the influence of NaCl, the following abnormalities of the respir-
atory complexes occur: Type I - two stomata are in one polyclon cell. Outlines 
of the cell - straight, angles sharpened, stupid. Type II - stomata surrounded 
by two cells, on the one hand 6 - an angle cell, with another 5 - an angle cell. 
Cells with rectangular faces, with pointed and dull angles. Type III - stomata 
are accompanied by two cells, one of which is much larger than the other. 
Type IV - stomachs are surrounded by a pair of epidermal cells, whose joint 
walls are at right angles to the closure cells. This type of respiratory apparatus 
is diacitonal. It was shown that in the control plants of Portulaca oleraceae L. 
of the investigated type, the area of the periosteal holes is 7-10% higher than 
that of saline soils, which indicates the adaptive reactions of mesophytes to 
the high concentration of salts. Our studies have shown that the leaf under 
the action of NaCl salts became sluggish, pale green, nonliving, acquired a 
characteristic morphological structure, and this corresponds to anatomical 
features: cuticle, epidermis, photosynthetic parenchyma, aquifer spongiform 
parenchyma, the conductive bundle has significantly decreased in size, from ' 
friends appeared as a result of stress. 

The seeds of Portulaca oleraceae L. are smooth, brilliant, black-and-
brown, with a weakly marked mesh-dotted pattern. Analyzing the data on the 
mass of one seed and the number of seeds in plants can be traced to the 
pattern. In Portulaca oleraceae L., in saline soils, the seeds are small, and in 
Portulaca oleraceae L. in the control are larger. And as a result of the study of 
real and potential seed productivity in the control and at saline. It was estab-
lished that in plants Portulaca oleraceae L. seeds control 75% of the control, 
and 58% in saline plants. 

We have found that the germination energy in the control is greatest 
when sprouting seeds in water, and the smallest - in 0.5% solution NaCl. In 
the saline soil, the germination energy is the smallest in water, and the largest 
one in 0.5% NaCl solution, because the plants have grown from such seeds, 
characterized by lower intensity of exchange, but are more resistant to salin-
ity. As a result, the study of potential and real seed yields 75% of the seed; 
and salinity of 58%. The energy of seed germination in 0.5% NaCl solution in 
saline soils is the largest, as evidenced by the low intensity of exchange, but 
high resistance to salinity. 

Conclusions 
Adaptation of Portulaca oleraceae L. can be evaluated according to the 

level of variability of physiological and biochemical parameters and anatomi-
cal-morphologically adapted alterations at different levels of organization dur-
ing ontogenesis, which characterize the «reliability» of a certain genotype. In 
this case, the productivity of the plant, as a final integral indicator, finally 
shows the degree of influence of the active factor on the plant, and analysis 
of the components of productivity, to some extent, allows you to find out the 
main directions and sizes of this effect. The extent of the implementation of 
the plant's genetic program depends to a large extent on the conditions of 
existence, namely the content of salts in the soil, sensitivity to the violation 
of which affects, as in the anatomical-morphological structure, and on the 
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physiological and functional features of Portulaca oleraceae L. 
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