
Scientific Journal «ScienceRise:Biological Science»  №5-6(20-21)2019

42 

DOI: 10.15587/2519-8025.2019.188723
INFLUENCE OF GIBBERELLIN AND 
TEBUCONAZOLE ON THE DYNAMICS OF 
THE CONTENT OF NON-STRUCTURAL 
CARBOHYDRATES IN LEAVES, THE 
ANATOMICAL STRUCTURE AND CHEMICAL 
COMPOSITION OF SHOOTS AND THE YIELD OF 
GOOSEBERRIES (GROSSULARIA RECLINA (L.) 
MILL)

p. 4-8

Shataliuk Halyna, Postgraduate Student, Department 
of Biology, Mykhailo Kotsyubynsky Vinnytsya State 
Pedagogical University, Ostrozhkogo str., 32, Vinnytsya, 
Ukraine, 21100
E-mail: halya17061991@gmail.com
ORCID: http://orcid.org/0000-0003-2860-8301

Volodymyr Kuryata, Doctor of Biological Sciences, 
Professor, Head of Department, Department of Biology, 
Mykhailo Kotsyubynsky Vinnytsya State Pedagogical 
University, Ostrozhkogo Str., 32, Vinnytsya, Ukraine, 
21100
E-mail: vgk2006@ukr.net
ORCID: http://orcid.org/0000-0002-7801-933X 

The effect of gibberellin and tebuconazole on the content 
of sugars and starch in the leaves of gooseberry cultivar 
Mashenka in plant ontogenesis is established, the anatom-
ical features and biochemical changes in the shoots for 
the actions of the preparations are analyzed, the effect of 
the preparations on the crop yield is fixed.
The aim of the study was to find out the dynamics of the ac-
cumulation of non-structural carbohydrates (sugar + starch) 
in the leaves, growth characteristics, the formation of the 
anatomical structure and changes in the chemical compo-
sition of the shoots and the yield of gooseberries due to the 
effects of gibberellic acid and tebuconazole.
Materials and methods. According to the experimental 
variants, the plants were treated once in the budding phase 
with a 0.005 % solution of gibberellic acid and a 0.025 % 
aqueous solution of tebuconazole. Determination of cellu-
lose, pectin and lignin was carried out by the gravimetric 
method, hemicellulose and non-structural carbohydrates 
(sugars and starch) in the leaves and stems of gooseberries 
were studied by the iodometric method.  Features of the an-
atomical structure were determined on a fixed material of 
annual shoots at the end of the growing season (October).
The results of the study. Due to the formation of a powerful 
donor sphere for the actions of the preparations, gooseber-
ry plants accumulated more non-structural carbohydrates 
(sugar + starch) in the leaves, which became a prerequisite 
for increasing the yield of experimental plants, while the 

effectiveness of tebuconazole was higher than gibberellin. 
The excess of assimilates was used not only for the process-
es of carpogenesis, but also for the formation of shoots: 
the content of structural biopolymers of the cell walls in-
creased under the action of the preparations, more sugars 
and starch accumulated in wintering shoots, which is a pre-
requisite for more frost-resistant plants.
Conclusions. The use of gibberellin and tebuconazole leads 
to an increase in the content of non-structural carbohy-
drates (sugar + starch) in gooseberry leaves. This helps to 
increase the productivity of the culture, the restructuring 
of the anatomical structure and the accumulation of bio-
polymers of cell walls and reserve carbohydrates in shoots, 
which is a prerequisite for increasing plant frost resistance.
Keywords: gooseberries, gibberellins, tebuconazole, do-
nor-acceptor system, carbohydrates, productivity
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The aim of the work – to investigate the influence of viral 
infection on the biochemical plant protective reactions 
Materials and methods of the research – The researches 
were conducted on wheat plants (Triticum aestivum L.) of 
the Julia variety of foreign plant breeding.
Methods of the research: Biometrics, DAS-ELISA, Kjel- 
dahl method, anthron method for the determination of 
sugars, spectrophotometric methods. The statistical anal-
ysis of experimental data was carried out using the pro-
gram “Libre Office Calc”GNU Lesser General Public 
Licensev 3).
Results of the researches. The obtained results indicate 
that some of the response of wheat plants to infection 
with wheat stripe mosaic virus (WSMV) is disturbances in 
the functioning of the photosynthetic apparatus of wheat 
leaves and a decrease in protein content. An increase of 
the soluble sugars and flavonoids content and activity of 
chitinase and β-1,3-glucanase at the affecting  of WSMV  
was established. It may have a protective value.
It was found, that the WSMV causes such nonspecific re-
actions of the plant cell as activation of lipid peroxidation 
and decrease of certain antioxidant enzymes (catalase et 
al.). It has been shown, that the activation of peroxidase, 
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an increase of reduced glutathione content of cells, affect-
ed by WSMV, is the wheat plant protective reaction to the 
secondary oxidative stress that occurs in cells in the case 
of virus penetration.
Conclusions. The study of the biochemical composition 
of wheat plants infected by WSMV, showed the presence 
of changes in some biochemical parameters which con-
nected with the formation of plant defense mechanisms 
(content of photosynthetic pigments, protein, sugars, fla-
vonoids, activity of PR proteins, intensity of oxidative and 
antioxidant processes). The obtained results can be used 
for selection of wheat varieties with economically valu-
able traits and complex resistance (both to climatic con-
ditions of the environment and to phytoviral infections), 
which may be recommended for introduction into plant 
breeding and agricultural practice.
Keywords: wheat, WSMV, resistance, biochemical protec-
tive reactions
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Possibilities of artificial hybridization with the use of 
genotypes from different Cannes groups and the prospect 
of attracting introduced species for genetically breeding 
enrichment of the modern Cannes variety are considered.
The purpose of the work was to select parental pairs for 
artificial hybridization of Canna for genetically-selective 
enrichment of its diversity for cultivation in the southern 
arid region of Ukraine (in Kryvyi Rih). The pollen fertility 
index of introduced species and varieties of different groups 
of Canna was used for the selection of parental pairs.
Materials and Methods. The research was done on 7 spe-
cies (C. tuerckheimii Kraenzi.; C. indica var. warscewiczii 
Nob. Tanaka; C. iridiflora Ruiz&Pav.; C. flacida Salisd.; 
C. indica var. edulis Ker Gawl.; C. indica var. coccinea 
Mill.; C. indica L.) and 28 varieties of Canna of this col-
lectors’ fund. Pollen was chosen in finishing phase of 
budding for the cytologic analysis and fertility was be-
ing defined by iodine reaction of starch, according to the 
approved method. Hybridization was brought into action 
using known techniques for Canna. Dates of artificial hy-
bridization and times of castration of the flower have been 
set according to ecological and climatic conditions of the 
industrial region.
Results. On the basis of cytogenetic analysis of pollen 
of introduced species and promising varieties of Canna, 
parental pairs for artificial hybridization for the purpose 
of genetically-selective enrichment of its diversity and ob-

taining specimens, suitable for cultivation in the steppe 
zone of Ukraine, in particular in the ecologically destabi-
lized region were selected. The approach to the selection 
of the original forms of Canna for artificial hybridization 
on the basis of cytogenetic analysis of pollen is developed. 
Conclusions. According to the index of pollen quality (FI) 
in final period of bud formation prospective introduced 
species Сanna were marked for further usage as parental 
forms in hybridization schemes. The most effective combi-
nations of crossings were found on the basis of performed 
artificial hybridization as promising introduced Canna 
varieties for steppe zone and industrial region of Ukraine. 
The most effective combinations were obtained when 
crossing among the varieties of the Crozy group. 
Two selection forms have been pointed out from the re-
ceived fund of hybrid plants Canna as to the complex of 
ornamental characteristic and have been introduced to 
the collection fund for their further implementation in 
landscape gardening
Keywords: species and varieties of the genus Canna, pol-
len, sterility, fertility index, hybridization, parental forms, 
selection
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Our goal is to study the biological age and the aging rate 
of students, who have the status of internally displaced 
persons 2–4 years after evacuation from uncontrolled ter-
ritories in order to determine the leading factors of aging 
for further development of preventive measures.
Materials and research methods: We surveyed 106 stu-
dents of Vasyl Stus Donetsk National University. The stu-
dents’ biological age was determined by the method of 
Vladimir Voitenko.
Results: the biological age of internally displaced male 
students was found to be 41.3 years on average (pass-
port age 21.8 years), 89.4 % higher than the calendar 
age. A survey of students of the same chronological age, 
who reside in the city of Vinnitsa found that their biolog-
ical age was 37.6 years (passport age – 20.5), which is 
83.4 % higher than the calendar age. The biological age 
of internally displaced female students has increased to  
25.8 years (passport age is 20 years), which is 29 % higher 
than the calendar age. The biological age of local female 
students is 29.2 years (passport age is 20 years), which is 
46 % higher than the calendar age. A study of the aging rate 
of students found that about half have strongly increased 
rates of aging. When studying the rate of aging of female 
students, it was found, that only 12 % had a strongly in-
creased rate of aging. In addition, in internally displaced 
students (60.6 %), the rate of aging is within normal limits.
Conclusions: The biological age and aging rate of male 
students are strongly increased, with no significant dif-
ferences between internally displaced and local students. 
The biological age and the aging rate of female students 
is progressing not so fast, the internally displaced female 
students have indicators that are within the normal range 
for the population
Keywords: aging, biological age, passport age, calen-
dar age, aging rate, premature aging, static balancing, 
self-esteem
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The aim of the work was to determine the content of bi-
ologically active substances, namely polyphenols and 
anthocyanins, in the extracts of cherryplum, blueberries, 
jostaberry, sweet cherries, plums, red and black currants, 
and to study the effect of these extracts on the growth and 
biofilm formation of clinical isolates of ESKAPE Patho-
gens in vitro.
Materials and methods. The antibiotic resistance of the 
following clinical isolates: Enterococcus faecalis, Staph-
ylococcus aureus, Klebsiella pneumoniae, Acinetobacter 
baumannii, Pseudomonas aeruginosa, Enterobacter cloa-
cae was determined by the Kirby-Bauer diffusion method. 
The bioactive substances content was determined with a 
thin layer chromatography method. The effect of berry ex-
tracts on the above-mentioned isolates was studied by the 
method of compatible cultivation. The capacity of clinical 
isolates to form a biofilm was studied by a spectrophoto-
metric method, using gentian violet.
Results. Having analyzed the results of the antibiotic sen-
sitivity of clinical isolates, it was found, that they were 
resistant to all antimicrobials used. The analysis of the 
content of bioactive substances of berry extracts showed 
that they contain a large amount of anthocyanins and 
polyphenols. It was revealed, that clinical isolates are 
capable of forming biofilms, and the selected berry ex-
tracts had the ability to inhibit the formed biofilms with 
isolates of clinical origin, such as Klebsiella pneumoniae 
and Pseudomonas aeruginosa.
Conclusions. Researching the antibacterial properties 
of anthocyanins and polyphenols, extracted from berries, 
we can conclude, that they are capable of inhibiting the 
growth of not only planktonic strains forms, selected by us, 
but also inhibit the biofilms, formed by them
Keywords: isolates of clinical origin, biofilms, plant 
extracts
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The purpose of the study is to determine the content of 
glucosinolates in rapeseed and its processing products, 
depending on the technological methods of its processing 
at different processing plants.
Materials and methods. The studies were conducted using 
marketable rapeseed seeds, as well as by-products of its 
processing into oil – meal and cake. Samples of the initial 
and final products of processing were selected at those 
enterprises of Ukraine, which in the last few years have 
been engaged in processing rapeseed.
The biochemical analysis of samples of seeds, meal and 
cake was performed by known methods.
Calculated and analytical research methods were used to 
analyze the results obtained.
Results. The studies have shown that reducing the content 
of glucosinolates also occurs in the process of industrial 
processing of commercial rapeseed oil. In the case of oil 
extraction enterprises, this figure is reduced by 50 %, and 
in enterprises where there are no stages of extraction and 
toasting – by 25 %.
The analysis showed that the content of glucosinolates in 
domestic products of processing rapeseed (cake, meal) at 
this stage is an average of 25 μmol/g. However, this level 
is still higher than what is thought to be used in feeding 
monogastric animals without restriction, since then the 
content of glucosinolates in these products should not ex-
ceed 20 μmol/g.
Conclusions. The content of the main anti-nutrients 
in rapeseed meal/cake of domestic production in the 
current year was 25,1–25,8 µmol/g d.m., which is still 
higher than the level that allows to use these products 
of processing rapeseed in feeding monogastric animals 
without limits
Keywords: rape plant, seeds, press cake, protein meals, 
processing technology, glucosinolates, effectiveness of 
using, feeding

References
1. Poberezhna, A. A. (2003). Svitove vyrobnytstvo i 

vykorystannia shrotiv dlia pidvyshchennia proteinovoi pozhyv-
nosti kombikormiv. Kormy i kormo vyrobnytstvo, 51, 368–370.

2. Schumacher, K. (1992). Worldwide sources of oil-
seed meals for feed manufacturing. Proceedings of the World 
Conference on Oilseed Technology and Utilization. Cham-
paign, 352–358.

3. Clandinin, D. R., Robblee, A. R. (1981). Rapeseed 
meal in animal nutrition: II. Nonruminant animals. Journal 
of the American Oil Chemists’ Society, 58 (6), 682–686.  
doi: http://doi.org/10.1007/bf02899448 

4. Thomke, S. (1981). Review of rapeseed meal in an-
imal nutrition: Ruminant animals. Journal of the American 
Oil Chemists’ Society, 58 (8), 805–810. doi: http://doi.org/ 
10.1007/bf02665585 

5. Hill, R. (1979). A Review of the “Toxic” Effects of 
Rapeseed Meals with Observations on Meal from Improved 
Varieties. British Veterinary Journal, 135 (1), 3–16. doi: http:// 
doi.org/10.1016/s0007-1935(17)32982-2 

6. Tokey, H. L., Van Ethen, C. H., Daxenbichler, M. E. 
et. al. (1980). Toxic constituents of Plant Foodstuffs. New 
York: Academic Press, 504.

7. Rutkowski, A., Dabrowski, K. (1983). Zywienie 
sruta rzepakowa a jakosc mleka, jaj i miesa. Postepy nauk 
rolniczych, 3, 9–20.

8. Demianchuk, H. T., Mykytyn, M. S., Volchovs-
ka-Kozak, O. Ye. (2003). Ripak: vid sortu – do yakisnoho 
nasinnia, olii i kormiv. Oliino-zhyrovyi kompleks, 2, 14–16.

9. Rayner, C. J., Fox, M. (1976). Amino acid digestibility 
studies of autoclaved rapeseed meals using anin vitro enzymat-
ic procedure. Journal of the Science of Food and Agriculture,  
27 (7), 643–648. doi: http://doi.org/10.1002/jsfa.2740270709 

10. Mykytyn, M. S. (2008). Biotekhnolohichna obrob-
ka produktiv vysokoproteinovykh oliinykh kultur. Visnyk ah-
rarnoi nauky, 8, 43–45.

11. Demianchuk, H. T., Mykytyn, M. S. (1994). Zmi-
ny vmistu hliukozynolativ ta aktyvnosti mirozynazy v tekh-
nolohichnomu protsesi pererobky nasinnia ripaku. Visnyk 
ahrarnoi nauky, 4, 106–109.

12. Schumann, W. (2003). Glucosinolate content of 
rapeseed and rapeseed products in Germany. Proceedings 
of 11th International Rapeseed Congress. Copenhagen, 4, 
1265–1267.

13. Rakowska, M., Twarkowska, J., Byczynska, B., 
Neumann, M., Krzymanski, J. (1979). Effect of glucosinolate 
content in the seeds of cultivars on the growth, protein effi-
ciency ratio and reproduction of rats. Biuletiu IHAR (Supl.I), 
135, 334–349.




