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DEPENDING ON THE DENSITY OF PLANT STANDING

Abiotic stressors include: lack of lighting, drought, exposure to high doses of
ultraviolet radiation, extreme temperatures, soil salinity, lack of oxygen (soil
compaction), etc. Currently, it was established that one of the common stress
responses of plants to the action of damaging abiotic factors of various nature was
the increased generation of reactive oxygen species and the development of
oxidative stress. Another defense mechanism under oxidative stress was the stress-
dependent accumulation of low-molecular-weight organic antioxidants in plants.
Such metabolites include proline, polyamines, and phenolic substances such as
anthocyanins, carotenoids, flavonoids, soluble phenols, and others. It also should be
noted that most secondary metabolites, which include phenolic compounds and
alkaloids, are the basis of the biologically active action of medicinal plants [1, 2]. As
a rule, plants have the ability to adapt their metabolism to changes in the
environment. When grown under normal conditions, they synthesize a complex of
secondary products, stress factors can lead to an increase in their production. It was
established that under stress conditions there was a significant excess of reducing
equivalents (NADP - H + H + ). At the same time, the number of secondary
metabolites was higher in plants which were severely affected by abiotic stress,
compared to plants grown under optimal conditions [3,4].

It is known that common hyssop (Hyssopus officinalis L.) is unpretentious to
soil and climatic conditions, it is an essential oil, spicy-aromatic and medicinal
plant, it adapts well to adverse environmental conditions, that is, hyssop is
environmentally plastic. The plant is drought-resistant, grows well in eroded areas of
southern exposure on low-thickness gravelly soils with the yield of limestone parent
rock [5].

In the process of plant life, water is the main environment in the cell, where
metabolic processes are carried out, and it is the most important product of
biochemical reactions of the plant organism. Plants lose water during evaporation,
so there is a constant need to replenish it. Although hyssop plants are drought-

tolerant, severe drought affects the biometric growth parameters and yield of
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common hyssop. The lack of moisture in hyssop reduces the protein content and
increases the enzymatic antioxidants in the plant. Drought also causes inhibition of
seedlings, growth, reduction of leaf area, stomatal closure and reduction of
transpiration, inhibition of photosynthesis, shifts in carbon and nitrogen metabolism,
synthesis of compatible solutes and provokes secondary oxidative stress. Thus, in
common hyssop, the height, diameter of bushes, and the number of flower-bearing
shoots decrease, and therefore productivity indicators decrease [6, 7, 8]. At the
experimental field of the Mykolaiv DDS 1ZZ NAAS, a study of the productivity of
common hyssop was conducted, where it was found out that under the conditions of
drip irrigation, optimal conditions for plant growth and development were created
and the yield was provided at the level of 27.7-28.1 C/ha of dry raw materials [9].

An equally important abiotic stress that affects plant growth and development
is soil salinization. High levels of sodium in the soil are very toxic to most plant
species, affect growth, and limit their yield. In common hyssop, with an increase in
soil salinity, the amount of essential oil obtained from the aboveground part of the
plant increases [8]. In a study of the effect of salinity on hyssop germination, it was
found that salt stress caused by -0.3 to -0.6 MPA could stimulate germination and,
therefore, possibly improved the rooting of plant seedlings, since the root length also
increased [9].

Light is a source of energy and it serves as an important signal for plants,
allowing them to adapt to the surrounding conditions. Solar radiation consists of
electromagnetic waves of various lengths and it is generally divided into ultraviolet
radiation (UV < 400 Nm), photosynthetic active radiation (PAR ~ 400-700 Nm) and
infrared radiation (FR ~ 700-780 Nm). Approximately 7-9% of all solar radiation
reaching the Earth's surface is in the UV range (200-400 Nm) [10, 11, 12]. One of
the first identified and most well-characterized photomorphogenic responses to
ultraviolet radiation is the biosynthesis of certain secondary metabolites and
flavonoids and it is a vital protective response against potential damage to plants by
UV radiation [13,14]. The most valuable and biologically active substances of
medicinal plants are secondary metabolites used in the cosmetic and pharmaceutical
industries. Therefore, it could be assumed that for more active biosynthesis of
secondary metabolites, hyssop should be grown in sunny areas. In shaded areas,
shoots were stretched in height [15].

Thus, the response of common hyssop to stressors of abiotic nature is not
always negative, and in some cases may be positive for obtaining more useful
biologically active substances, such as growing in open sunny areas to obtain more
secondary metabolites. As a result of salt stress, the rooting and germination of
hyssop plants is activated within certain limits. But in conditions of prolonged
drought, despite the drought resistance, the plant needs irrigation.
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YK 633.11
Manymkina Tersina,
KaHU/IaT CUThCHKOTOCTIONAPCHKUX HAYK
Tynonenko Oaexcanap,
3100yBay BUIoi ocBith rpynu AMII 2/1
MukosaiBCbKUi HaIIOHAJIBHUI arpapHUuid YHIBEPCUTET

POJIb EKCIIOPTY 3EPHA MIIEHUWIII 3 VYKPAIHU ¥ 3ABE3IEYEHHI
IMPOJOBOJIBYO0I BE3IIEKH Y CBITI

VY cyuacHomy cBiTi 3a JaHUMU MiHicTepcTBa ciibecbkoro rocnogapctsa CIIA
(USDA) 870 wminpiioHIB JrOJ€ HE MarTh JOCTYIYy 0 JOCTaTHBOI KUTBKOCTI
MOKUBHOT Ta Oe3neunoi ixi [1]. BpaxoByrouun 3pocTaHHst HaceICHHS Ta 30LTBIICHHS
JOXOAIB TIONMUT Ha MPoAoBOJBCTBO 3pocte Ha 70-100 % mo 2050 poky. Illo6
3aJIOBOJIBHUTH 1110 TIOoTpeOy, 3a orinkamu OOH, BUpPOOHUIITBO MPOAOBOILCTBA B
KpaiHax, 0 PO3BHBAIOTHCS, MMOTPIOHO 30UTBIIMTH Maike BIBidi [1, 2].

3epHO TIICHUII BUKOPUCTOBYETHCS B YChOMY CBITI SIK OCHOBHHMA TPOIYKT
XapuyBaHHs. HaliOinbie y cBiTi BUPOIIYETHCS TP BUIM meHHI: M sika (Triticum
aestivum), tBepma (T. durum) i miutbHOKOJIOCA, abo kapiwkosa (T.compactum).
[TimeHunIro BHPOIIYIOTh SIK TOBapHY KYJIBTYpPY, OCKUIBKM BOHa 3abe3medye
JOCTaTHBO BUCOKY YPOXKAaMHICTh, 1OOpe pOCTE B MOMIPHOMY KJIIMATI 3 KOPOTKHUM
BereTaliiHuM MepiofoM, Ja€ BHUCOKOAKICHE OopoiiHo. binbima 4yactuHa
MIIEHUYHOTO OOpOIIHA BUKOPUCTOBYETHCS ISl BUTOTOBJICHHS] TAaKUX MPOAYKTIB, K
XJ1106, MakapoOHH1 BUPOOH, TUIACTIBII, TICTEUKA, MEUYUBO TOIO. KpiM TOro, MIICHHUITIO
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