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Тема дисертації:
1. Фізіологічні основи адаптації мохів до абіотичних стресових чинників в умовах техногенно зміненого
середовища

2. Physiological basis of mosses adaptation to abiotic stress factors under conditions of the technogenically
transformed environment

Реферат:
1. У дисертаційній роботі узагальнено результати багаторічних досліджень фізіологічних механізмів адаптації
мохів до абіотичних стресових чинників в умовах техногенно зміненого середовища (на відвалі видобутку
сірки, нафтозабрудненій території, хвостосховищі видобутку калійних і магнієвих солей). Вперше
обґрунтовано концепцію адаптивної стратегії пойкілогідричних мохоподібних до абіотичних стресорів, яка в
умовах техногенно трансформованого середовища забезпечується інтеграцією процесів росту і розвитку,



фотосинтезу, функціонування системи антиоксидантного захисту, механізмів підтримання
внутрішньоклітинного осмотичного й іонного гомеостазу. Показано участь поліфункціональних
низькомолекулярних сполук та неензиматичних антиоксидантів у захисних реакціях мохів. Визначено
механізми підтримання цитоплазматичного іонного гомеостазу у клітинах бріофітів в умовах засолення.
З’ясовано роль мохового покриву в ревіталізації субстратів на посттехногенних територіях.

2. The dissertation summarizes the results of many years of research on physiological adaptation mechanisms of
mosses to abiotic stress factors under the conditions of the technogenically transformed environment (at the
sulfur mining dump, in the oil-polluted area, at the tailings storage facility for mining potassium and magnesium
salts). For the first time, the concept of the adaptive strategy of poikilohydric bryophytes to abiotic stressors,
which under the conditions of technogenically transformed environment is provided by the synergy of the
processes of growth and development, photosynthesis, the functioning of the antioxidant system, the mechanisms
of maintaining intracellular osmotic and ionic homeostasis, has been substantiated. It was indicated that the
contents and ratio of photosynthesis pigments and the intensity of CO2 assimilation during the growing season
depend on the species characteristics of mosses, their adaptation to the local conditions, and water and
temperature regimes of the environment. The influence of abiotic stress factors on the photosynthetic apparatus
of mosses leads to a growth in the amount of carotenoids, a decrease in the share of chlorophyll a in the total pool
of chlorophylls to 45–58% and an increase in the share of chlorophyll b. The rise in the hydrolytic activity of
chlorophyllase is an important factor of the neutralization of free chlorophyll molecules under stress conditions.
The value of the chlorophyll index of moss turfs (0.170–0.563 g/m2) is a criterion for evaluating capasity of the
photosynthetic apparatus of bryophytes on the post-technogenical territories and depends on climatic conditions
and species characteristics of mosses. Under unfavorable water and temperature regimes, the influence of oil
pollution and salinity, an increase in the content of soluble carbohydrates, free amino acids and proline in moss
shoots was found. A higher content of polyfunctional low-molecular compounds (by 50–72 % of soluble
carbohydrates, 51–67 % of proline) is characteristic of mosses with a life strategy of settlers. The seasonal
dynamics of the contents of glutathione-ascorbate cycle components indicates a decrease in the pool of reduced
glutathione and ascorbate by 30–60 % under unfavorable microclimatic conditions. The ratio between reduced
and oxidized forms of antioxidants is indicator of the physiological state of plants under changing environmental
conditions. The products of the proteins oxidative modification – protein carbonyl groups and products of lipid
peroxidation – conjugated dienes and TBA-active products, whose contents depend on the duration and intensity
of exposure to the stress factor, are markers of oxidative stress in moss cells. Hydrogen peroxide is an inducer of
activation of the antioxidant system in moss cells. Under the conditions of oxidative stress induced by oil pollution,
the rise in antioxidant activity in cells was established, which was caused by the increasing contents of
nonenzymatic components of the antioxidant system – thiol-containing compounds, phenols and flavonoids.
Under osmotic stress conditions, the carbohydrate metabolism leans towards strengthening the starch hydrolysis,
which is ensured by the rise in α-amylase activity and leads to the rise in the concentration of soluble
carbohydrates. The composition of soluble carbohydrates is dominated by sucrose (45.2–58.2 % of the total sugar
contents). It was shown that maintenance of ionic homeostasis in moss cells under salinity conditions is ensured
by increased H+-ATPase activity, high cation exchange capacity of cell walls, immobilization of Na+ ions (63.5–75.0
%) in extracellular sites and an increase in the intracellular contents of potassium ions. The resistance of mosses to
abiotic stressors is provided by the constitutive and induced protective mechanisms depending on the level of
sensitivity of the species. Constitutive mechanisms are more pronounced in resistant moss species (high
antioxidant activity and contents of soluble carbohydrates, 2.5–4.0 times greater amount of glutathione and
ascorbate), while plants with a lower level of resistance adapt to the stressor mainly due to induced protective
reactions. Mosses with different life strategies differ in physiological parameters. It was indicated that the higher
intensity and plasticity of protective reactions is characteristic of species with a life strategy of settlers, which
ensures mosses acclimatization in response to seasonal changes of environmental factors and long-term
adaptation to the stressors influence. The ecological role of mosses in post-technological territories is manifested
in the formation of more favorable micro-conditions in the surface layer of the substrate under the moss cover for



colonization as a result of an increase in the contents of organic matter and mineral elements, the rise in acidity,
stabilization of the substrate redox regime and development of soil microbiota.
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