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Consequences of Shabolat estuary natural ecosystems
transformation under the influence of anthropogenic
factors are reflected in the composition of ichthyoceno-
sis, changes in the basic population characteristics of the
most mass species.

The purpose of the work was to find out the spatial dis-
tribution of the Shabolat estuary most massive represen-
tatives of the ichthyocenosis in terms of its anthropogenic
transformation.

Material and methods. The material for the study was se-
lected from industrial fishing gear in the spring, summer
and autumn periods of 2009-2012. A complete biological
analysis of fish (goby round, goby grass, flounder, floun-
der, mullet pilengas, etc.) was carried out according to the
conventional method.

Result. The regularities of formation of ichthyoceno-
sis largest masses populations were studied depend-
ing on: water salinity, connection with adjacent water
areas, fish acclimatization and introduction, anthro-
pogenic loading and peculiarities of spatial distribu-
tion of ichthyocenosis largest masses populations in
aquatics.

The most important Shabolat estuary ichthyocomplex
components include representatives of the Gobiidae fami-
Ly, the Platichthys luscus population and the mullet family
representatives.

Of particular interest to the members of the goby family
are the mass species of gobies: the round goby Neogobius
melanostomus and the grass goby Zosterisessor ophioce-
phalus, which are able to hibernate and reproduce in the
estuary. This is an important link in the food chains of the
reservoir. By entering into competition with other repre-
sentatives of ichthyocenosis, they significantly affect the

state of the forage base and production capacity of the
estuary.

Representatives of the mullet family and gloss flounder
are distributed in the estuary deep water areas and in ar-
eas with maximum salinity.

Conclusions. It has been established, that in the con-
ditions of anthropogenic transformation of the estuary,
in the last 35-40 years, the round goby and grass goby
numbers and distribution range have decreased. In bulk,
they have survived only in reservoir small, local areas,
due to the deterioration of reproduction conditions and
the degradation of the zoster and reddest associations.
The main reasons for the decline in the size and distribu-
tion range of gobies in the Shabolatsky estuary was their
mass death as a result of a large-scale environmental
catastrophe and reproduction conditions deterioration.
The reason for the significant decrease in the flounder
and mullet number and distribution range was the mass
death in 1992, as well as changes in the salinity of the
Shabolat estuary

Keywords: Shabolatsky estuary, formation of ichthyo-
cenosis, gobies, mullets, flounder, population, water area,
spatial distribution, anthropogenic transformation, bay
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Aim. To evaluate changes in the physiological and bio-
chemical parameters of Galega orientalis plants by the
influence of artificial inoculation by phytopathogenic mi-
croorganisms, that have been isolated from various sourc-
es: strains of phytoplasmas — Acholeplasma laidlawii var
granulum 118, isolated from wheat and Acholeplasma
laidlawii 101 and 178, isolated from tomato and bacterial
strain — P. syringae pv. atrofaciens D13, which have been
isolated from wheat.

Methods. Microbiological methods — cultivation in the
liquid nutrient medium, isolation of phytopathogenic
microorganisms from plant material and artificial inoc-
ulation of experimental plants (subepidermal injection),
biochemical — for the purpose of determination of photo-
synthetic pigments — chlorophylls a and b and carotenoids
and activity of antioxidant enzymes catalase and perox-
idase; photochemical — method of chlorophyll a fluores-
cence inducing to determine the photochemical activity
of leaves; biometric — to determine the area of the root
system and the number of nodules on the roots; statistical.
Results of research. In field experiments on the crops of
the Fodder Galega under the conditions of artificial in-
fection with strains of phytopathogenic microorganisms
of different taxonomic groups — A. laidlawii var. granu-
lum 118 and P. syringae pv. atrofaciens D13 (both isolated
from wheat) and strains — A. laidlawii 101 and 178, isolat-
ed from tomatoes, the following changes were observed in
the physiological and biochemical parameters of Galega
orientalis plants: reduction of chlorophyll a and b content
with increasing carotenoid content and inhibition of quan-
titative efficiency of PSII, especially in mixed A. laidlawii
var. granulum 118 and P. syringae pv. atrofaciens D13,
which was accompanied by a decrease in the area of the
root system and the number of nodules on the roots of the
plants. It was found, that the highest total activity of tis-
sue Galega orientalis oxidase reductases — catalase and
peroxidase was observed at inoculation with strains, iso-
lated from wheat. The crude protein content of goat leaves
was found to be lower at inoculation with strains, isolated
from wheat than at inoculation with strains, isolated from
tomatoes.

Conclusions. 1. By artificial inoculation, all investigated
strains of pathogens revealed a decrease in the content of
chlorophyll a and b, but most significantly — phytoplasma
content of chlorophyll a has been decreased. The carot-
enoid content increased with respect to intact plants at
inoculation of plants with phytopathogenic strains in the
following consistency: 101+118>118>118+D13>178.

2. It was found, that at inoculation of Galega orientalis
with phytopathogenic strains, isolated from wheat: inoc-
ulation with phytoplasma (monoinoculation) and espe-
cially — mix of strains: phytoplasma and bacteria, along
with a decrease in the quantitative efficiency of PSII, an
induction coefficient increased, which is probably caused
by an increase in photorespiration or the acceptor action
of phytopathogens.
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3. It was found, that the highest total activity of Galega
orientalis leaf catalase and peroxidase was observed at
inoculation with strains, isolated from wheat — phytoplas-
ma (monoinoculation) and mix of inoculation — phytoplas-
ma and bacterial strains.

4. Suppression of the functional activity of the leaves for
the destruction of the pigment-protein complexes of PS
11 at inoculation of phytopathogenic strains led to mor-
phological changes — significant decrease in the area of
the root system and the number of nodules: phytoplasma
(monoinoculation) and mix phytoplasma and bacterial
strains.

5. It was shown, that at inoculation with phytopathogenic
strains, isolated from wheat: phytoplasma and bacterial
inoculation mix and especially — the mono-inoculation of
phytoplasma, the crude protein content in the leaves was
less than the monoinoculation phytoplasma strain, isolat-
ed from tomatoes (178) and of mix inoculation phytoplas-
ma strain, isolated from tomatoes and wheat (101+118)
Keywords: Triticum aestivum, spring wheat, catalase,
peroxidase, nodules, chlorophyll, carotenoids, A. laid-
lawii, P. syringae pv. atrofaciens, chlorophyll a fluores-
cence induction
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The aim of the work was to estimate the drought tolerance
of winter bread wheat varieties by the laboratory method
and in vitro culture and to compare the obtained results.
Materials and methods. The object of research was winter
bread wheat varieties of various ecological and geograph-
ical origins. In the work methods of tissue and organ in
vitro culture, in vitro selection, laboratory and statistical
data analysis were applied. The resistance to water deficit
of 15 wheat varieties was studied by seed germination in
the osmotic solution and the proportion of living calli on
a selective medium with mannitol.

Results. The winter bread wheat varieties, created in vari-
ous ecological zones, were screened for drought tolerance
and sources of tolerance to water deficit were identified. The
genotypic reaction to osmotic stress of the varieties was man-
ifested by different proportions of viable calli and different
percentage of germinated seeds under the action of the stress
factor. It was established, that the Balada Myronivska and
Gorlytsya Myronivska varieties were characterized by the
highest tolerance to water deficit, in which the percentage of
seed germination and callus survival on media with osmotic
was the highest. The Ovidii and Wenzell varieties turned out
to be the most sensitive to the action of water deficit, because
under selective conditions they had the lowest tolerance
to the osmotic stress. A reliable correlation was revealed
(r=0.86) between the drought tolerance indices, obtained by
the laboratory method and in vitro. A method for assessing
the drought tolerance of wheat genotypes has been devel-
oped and patented, which will contribute to the creation of
new varieties with valuable practical properties.
Conclusions. The tolerance indices, obtained at various
levels of organization (cells, seedlings), basically coin-
cided for the majority of the studied varieties; therefore,
in vitro and laboratory assessment methods can be used
to evaluate breeding material. The possibility of using se-
lective systems with mannitol for screening wheat geno-
types for tolerance to water deficit is shown. The Balada
Myronivska and Gorlytsia Myronivska varieties can be a
valuable source material for further selection of wheat
Keywords: winter bread wheat, water deficit, callus cul-
ture, seeds, mannitol, tolerance
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Autosomal STR-loci are currently the most used tool in
forensic genetics. The allele frequencies of STR loci are
used to calculate the probability of random coincidence of
DNA profiles for identifying individuals and to calculate
likelihood of kinship.

The aim of the research was to investigate the polymor-
phism of 21 criminally significant STR-loci in mixed pop-
ulations of Kiev, Odessa, Kharkov, Dnipro and Western
Ukraine.

Materials and methods. The reference sample consists of
1200 unrelated persons. Genomic DNA was isolated from
buccal epithelial cells using a Chelex®100 ion exchange
resin. The isolated DNA was typed using the polymerase
chain reaction method at the 21 autosomal loci that make
up the GlobalFiler™ Express PCR Amplification Kit.
PCR products were electrophoretically fractionated us-
ing the SeqStudio™ Genetic Analyzer System. Allele sizes
were analyzed using GeneMapper 6 software. The allele
frequencies were compared between populations.

Results. Population genetic data for 21 STR loci were includ-
ed in the GlobalFiler™ Express system (D8S1179, D21S11,
D78820, CSFI1PO, D3S1358, THO1, D13S317, D165539,
vWA, TPOX, D18S51, D5S818, FGA, D254433, D19S4231,
1919, D10S1248, D1S1656, D2S1338, D125391). The ex-
pected and observed heterozygosity, matching probability,
power or discrimination, power of exclusion, polymorphic
information content were calculated. The correspondence
of the observed distribution of genotypes of Hardy-Wein-
berg equilibrium was determined.

Findings. High informativeness of the studied individual-
izing system of 21 autosomal STR loci was shown. SE33
locus was first analyzed, which turned out to be the most
hypervariable. Differences in the frequencies of alleles of
STR loci between populations were noted

Keywords: autosomal STR loci, microsatellites, genetic
diversity, DNA personal identification, allele frequencies
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The activity of growth processes in a plant organism is
determined not only by the content of individual groups of
phytohormones, but is predominantly determined by the
balance of biologically active substances. Exogenous ap-
plving of compositions with phytohormone analogues or
activity regulators influences on the metabolism processes
and leads to changes in growth processes.

The purpose of the research was to investigate the pecu-
liarities of the anatomical structure of vegetative organs
and the formation of the linseed yield under the influence
of a complex stimulating drug treptolem.

Materials and methods. Oil flax plants of ‘Debut’ variety
were once treated with 0.03 ml/l water solution treptolem
in the budding phase. Morphological parameters of flax
plants were studied every 10 days. The anatomical struc-
ture of the vegetative organs of flax was studied on leaves of
the same age and fragments of the stem in the middle part.
Results. There has been established the effect of the growth
stimulator with auxin, gibberellin, cytokinin compounds
complex on the features of growth processes, anatomical
organization of vegetative organs, productivity of linseed
oil plants (Linum usitatissimum L.). The using of treptol-
em during the budding period leads to an increase in the
productivity of linseed oil by the increasing of morpho-
genesis process of vegetative organs with simultaneous
restructuring of anatomical structure of stems and leaves.
The increase in the stem diameter due to the better devel-
opment of bark, xylem, thickening of bast fibres enhances
the resistance of linseed oil plants to lodging. Stimulator
induces enhanced the development of the photosynthetic
apparatus: formation of a larger number of leaves, pro-
longation of their active functioning, increasing of chlor-
enchyma cells size and improving of chloroplastogenesis.
The enhancement of photosynthetic productivity of oil flax
plants leads to an intensification of carpogenesis, an in-
crease in yield and an improvement in the crop structure.
The content of the residual amount of morphoregulators
in the seeds is much lower, at acceptable concentrations.
Conclusions. The use of treptolem on flaxseed plants leads
to changes in the formation of the stem and the development
of the leaf apparatus that increases the yield of the crop
Keywords: Linum usitatissimum L.; growth stimulators;
morphogenesis; productivity, crop structure

References

1. McKenzie, R. R., Deyholos, M. K. (2011). Effects
of plant growth regulator treatments on stem vascular tissue
development in linseed (Linum usitatissimum L.). Industrial
Crops and Products, 34 (1), 1119-1127. doi: http://doi.org/
10.1016/j.indcrop.2011.03.028

2. Kim, S.-K., Kim, H.-Y. (2014). Effects of Gibber-
ellin Biosynthetic Inhibitors on Oil, Secoisolaresonolodiglu-

coside, Seed Yield and Endogenous Gibberellin Content in
Flax. Korean Journal of Plant Resources, 27 (3), 229-235.
doi: http://doi.org/10.7732/kjpr.2014.27.3.229

3. Kuryata, V. G., Poprotska, I. V., Rogach, T. 1. (2017).
The impact of growth stimulators and retardants on the uti-
lization of reserve lipids by sunflower seedlings. Regulatory
Mechanisms in Biosystems, 8 (3), 317-322. doi: http://doi.org/
10.15421/021750

4. Ciura, J., Kruk, J. (2018). Phytohormones as targets
for improving plant productivity and stress tolerance. Journal
of Plant Physiology, 229, 32—40. doi: http://doi.org/10.1016/
j-jplph.2018.06.013

5. Kuriata, V. H., Polyvanyi, S. V., Rohach, T. I, Ro-
hach, V. V. (2019). Vplyv khlormekvatkhlorydu na morfo-
henez, formuvannia donorno-aktseptornoi systemy ta pro-
duktsiinyi protses oliinykh kultur. Sciemcee Publishing.

6. Mao, L., Zhang, L., Sun, X., van der Werf, W.,,
Evers, J. B., Zhao, X. et. al. (2018). Use of the beta growth
function to quantitatively characterize the effects of plant
density and a growth regulator on growth and biomass
partitioning in cotton. Field Crops Research, 224, 28-36.
doi: http://doi.org/10.1016/j.fcr.2018.04.017

7. Pérez-Jiménez, M., Pazos-Navarro, M., Loépez-
Marin, J., Galvez, A., Varo, P., Amor, F. M. del. (2015). Foliar
application of plant growth regulators changes the nutrient
composition of sweet pepper (Capsicum annuum L.). Scien-
tia Horticulturae, 194, 188—193. doi: http://doi.org/10.1016/j.
scienta.2015.08.002

8. Cai, T., Xu, H., Peng, D., Yin, Y., Yang, W., Ni, Y.
et. al. (2014). Exogenous hormonal application improves
grain yield of wheat by optimizing tiller productivity. Field
Crops Research, 155, 172—-183. doi: http://doi.org/10.1016/
j-fcr.2013.09.008

9. Rademacher, W. (2016). Chemical regulators of
gibberellin status and their application in plant production.
Annual Plant Reviews, 49, 359-404. doi: http://doi.org/
10.1002/9781119210436.ch12

10. Fang, S., Gao, K., Hu, W., Wang, S., Chen, B.,
Zhou, Z. (2019). Foliar and seed application of plant growth
regulators affects cotton yield by altering leaf physiology and
floral bud carbohydrate accumulation. Field Crops Research,
231, 105-114. doi: http://doi.org/10.1016/j.fcr.2018.11.012

11. Khan, M. N., Mohammad, F. (2013). Interactive
Effect of GA3, N and P Ameliorate Growth, Seed and Fibre
Yield by Enhancing Photosynthetic Capacity and Carbonic
Anhydrase Activity of Linseed: A Dual Purpose Crop. Jour-
nal of Integrative Agriculture, 12 (7), 1183—1194. doi: http://
doi.org/10.1016/s2095-3119(13)60443-8

12. Shevchuk, O. A., Tkachuk, O. O. Bakhmat, Yu. O.
(2017). Zastosuvannia rehuliatoriv rostu roslyn v roslynnyt-
stvi. Nastoleni moderni vedy, 5, 38-43.

13. Mo, Z. W., Ashraf, U., Pan, S. G., Kanu, A. S.,
Li, W.,, Duan, M. Y. et. al. (2016). Exogenous application
of plant growth regulators induce chilling tolerance in di-
rect seeded super and non-super rice seedlings through
modulations in morpho-physiological attributes. Cereal

59




Scientific Journal «ScienceRise:Biological Science»

Ned(19)2019

Research Communications, 44 (3), 524-534. doi: http://
doi.org/10.1556/0806.44.2016.010

14. Kuriata, V. H., Khodanitska, O. O. (2012). Os-
oblyvosti morfohenezu i produktsiinoho protsesu lonu-
kucheriavtsiu za dii khlormekvatkhlorydu i treptolemu.
Fyzyolohyia y byokhymyia kulturnykh rastenyi, 44 (6),
522-528.

15. Giannakoula, A. E., Ilias, I. F., Dragisi¢ Maksi-
movié, J. J., Maksimovi¢, V. M., Zivanovi¢, B. D. (2012).
The effects of plant growth regulators on growth, yield, and
phenolic profile of lentil plants. Journal of Food Composi-
tion and Analysis, 28 (1), 46—53. doi: http://doi.org/10.1016/
jjfca.2012.06.005

16. Khodanitska, O., Kuryata, V. (2018). Influence of
chlormequat chloride on the formation of a photosynthetic
apparatus and productivity of linseed. ScienceRise: Biologi-
cal Science, 6 (15), 18-22. doi: http://doi.org/10.15587/2519-
8025.2018.153463

17. Shevchuk, O. A., Tkachuk, O. O., Kuryata, V. G.,
Khodanitska, O. O., Polyvanyi, S. V. (2019). Features of leaf
photosynthetic apparatus of sugar beet under retardants treat-
ment. Ukrainian Journal of Ecology, 9, 1.

18. Tkachuk, O. O., Shevchuk, O. A. (2018). Perspek-
tyvy vykorystannia rehuliatoriv rostu roslyn stymuliuiuchoi
dii. Aktualni pytannia heohrafichnykh, biolohichnykh ta kh-
imichnykh nauk: osnovni naukovi problemy ta perspektyvy
doslidzhennia, 46—48.

19. Kuryata, V. G., Polyvanyi, S. V. (2018). Formation
and functioning of source-sink relation system of oil poppy
plants under treptolem treatment in connection with produc-
tivity of crop. Ukrainian Journal of Ecology, 8 (1), 11-20.
doi: http://doi.org/10.15421/2018 182

20. Khodanitska, O. O., Kuryata, V. G., Shevchuk, O. A.,
Tkachuk, O. O., Poprotska, I. V. (2019). Effect of treptol-
em on morphogenesis and productivity of linseed plants.
Ukrainian Journal of Ecology, 9 (2), 119—126.

21. Khodanitska, O. O. (2018). Vrozhainist lonu
oliinoho pry zastosuvanni rehuliatoriv rostu z riznym
napriamkom dii. Wyksztalcenie i nauka bez granici —2018,
12, 3-7.

22. Shevchuk, O. A., Tkachuk, O. O., Khodanits-
ka, O. O., Verhelis, V. I. (2018). Obsiah zastosuvannia ta
ekolohichna otsinka khimichnykh zasobiv zakhystu roslyn.
Naukovi zapysky. Seriia: Heohrafiia, 3-4, 119-128.

23. Baud, S., Lepiniec, L. (2010). Physiological and
developmental regulation of seed oil production. Progress in
Lipid Research, 49 (3), 235-249. doi: http://doi.org/10.1016/
j-plipres.2010.01.001

24. Kuriata, V. H., Khodanitska, O. O. (2018). Os-
oblyvosti anatomichnoi budovy i funktsionuvannia lyst-
kovoho aparatu ta produktyvnist roslyn lonu oliinoho za dii
khlormekvatkhlorydu. Ukrainian Journal of Ecology, 8 (1),
918-926. doi: http://doi.org/10.15421/2018 294

25. Drozd, O. M. (2007). Tekhnolohii vyroshchuvan-
nia lonu oliinoho. Visnyk ahrarnoi nauky, 7, 24-26.

60

DOI: 10.15587/2519-8025.2019.188951

THE INFLUENCE OF ANTIGIBBERELLIN
PREPARATIONS ON THE ACCUMULATION AND
REDISTRIBUTION OF DIFFERENT FORMS OF
CARBOHYDRATES IN POTATO PLANTS

p. 41-47

Victor Rogach, PhD, Associate Professor, Department
of Biology, Vinnytsia Mykhailo Kotsiubynskyi State
Pedagogical University, Ostrozhskogo str., 32, Vinnytsa,
Ukraine, 21100

E-mail: rogachv@ukr.net

ORCID: http://orcid.org/0000-0002-8916-8349

Olga Ryabokon, Doctor of Philosophy, Associate Profes-
sor, Department of Ecology of Natural and Mathematical
Sciences, Communal Higher Educational Establishment
the Institution “Vinnitsia Academy of Continuing Educa-
tion”, Grushevskogo str., 13, Vinnytsa, Ukraine, 21100
E-mail: Olya riabokon1986@ukr.net

ORCID: http://orcid.org/0000-0003-4733-3067

Tatiana Rogach, PhD, Senior Lecturer, Department of
Biology, Vinnytsia Mykhailo Kotsiubynskyi State Ped-
agogical University, Ostrozhskogo str., 32, Vinnytsa,
Ukraine, 21100

E-mail: rogachv@ukr.net

ORCID: http://orcid.org/0000-0002-6763-8266

The aim of the study was to determine the effects of an-
tigibberellin preparations with different mechanisms of
action on growth processes, leaf apparatus, accumulation
and redistribution of different forms of carbohydrates in
potato plants and to find out changes in the productivity
of crops under their influence.

Materials and methods. Field small-scale experiments
were laid in the vegetation periods of 2013-2015. Potato
(Solanum tuberosum L.) of cv. Sante was treated in the
budding phase with aqueous solutions of tebuconazole
(EW-250) (0.025 %), chlormequat chloride (CCC-750)
(0.25 %) and esfon (2-CEPA) (0.15 %) with the Marolex
CO-12 backpack sprayer. The effect of preparations
on plant height, leaf apparatus, concentration of the
amount of chlorophylls in leaves, specific surface density
of leaves, leaf area and the content of various forms of
carbohydrates in the vegetative organs were investigated.
Sampling of the dry material for biochemical studies and
determination of phytometric parameters and chlorophyll
content were performed every 10 days. The content of var-
ious forms of carbohydrates in plant organs was deter-
mined by the iodometric method in a fixed dry material.
The study results were statistically processed using the
Statistica 6.0 computer program.

Results. It was found, that all preparations reduced the
linear size of potato plants, increased the content of the
amount of chlorophylls in the leaves and the specific
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surface density of lamines. Due to the action of ethylene-
producer 2-CEPA, the growth processes were most sig-
nificantly inhibited and the leaf blades in potato plants
were most thickened. Under the influence of retardants the
number of leaves on the plant and the mass of their dry
matter increased. EW-250 increased leaf area and maxi-
mized chlorophyll content.

The use of EW-250 and CCC-750 increased the outflow
of sugars and the redistribution of starch from roots,
stems and leaves in the second half of the growing sea-
son. The preparations increased starch accumulation in
potato tubers.

The use of ethyleneproducer 2-CEPA was ineffective, de-
spite a number of positive changes in physiological and
biochemical parameters.

Conclusions. Retardants EW-250 and CCC-750, inhibit-
ing growth processes in potato plants, optimized the leaf
apparatus, altered the nature of donor-acceptor relation-
ships in them by enhancing the flow of plastic substances
from the above-ground vegetative organs to the roots and
tubers, which increased the productivity of the crop. The
most effective was the use of the EW-250

Keywords: Solanum tuberosum L., antigibberellin prepa-
rations, chlorophyll, leaf apparatus, sugars, starch, growth,
productivity
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According to the modern theory of nutrition, food must not
only meet the physiological needs of man, but also have
therapeutic and prophylactic properties. The disadvantage
of sunflower oil is the practical absence of linolenic acid,
which is attributed to the group of polyunsaturated fatty
acids w-3 (vitamin F), in its fatty acid composition The en-
richment of sunflower oil with linolenic acid transforms it
into a product of prophylactic and therapeutic purpose, in-
creasing the number of its functional properties.

Purpose of the study: to obtain model mixtures with the
optimum ratio of unsaturated fatty acids.

Materials and methods: blending method, high-perfor-
mance gas chromatography method.

Results: The fatty acid composition of the obtained fat
mixtures was investigated and the ratio of w-3/w-6 poly-
unsaturated higher carboxylic acids was established,
which justifies the use of 90.10 sunflower oil flax blends
for daily nutrition and 70:30 for prophylaxis.
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Conclusions: The results obtained can be used to im-
prove the ratio of higher carboxylic acids w-3 and w-6
in the diet, which can have a positive effect on the dy-
namics of cardiovascular disease. Oil mixtures with a
balanced fatty acid composition can become an effec-
tive tool for the prevention of cardiovascular diseases
and increase the functionality of products of the oil and
fat industry

Keywords: fatty acids, blend, gas chromatography, poly-
unsaturated fatty acids w-3 and w-6, linoleic and linole-
nic acid
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