NP
21

INFORMATION PLATFORM "CENTER FOR INNOVATIVE THINKING"

UKRAINIAN INSTITUTE OF SCIENTIFIC STRATEGIES
EUROPEAN UNION RESEARCH DEPARTMENT

SCIENTIFIC AND PUBLISHING CENTER "PROGRESS"

EDUCATION AND SCIENTIFIC-

"PROGRESS

’ PROCEEDINGS OF THE INTERNATIONAL SCIENTlFIC

MANCHESTER -

r =Ry
ity

L 'iﬂrii"ﬁlllnr B o e

CENTRAL

AND PRACTICAL CONFERENCE

-
o gy
Rl g
It L
1 om h.,'_'."l
... it ™
nbi, -t .
Tei on ""!.’:
I - 2.
relm! Ao
[[an gy A
sl b
-C

=
-

Z %
- E: <
3 fi'

o <

M.
.....

lnon
u .._::l‘u' i
- N vy 38
.y e

oy
s e g °

Sz axm

—APRIL 24 26 2026

-

l'!! ! ol

i""

5 ';' 4
I

['!nl"x'.":"’ "'i[i
iin m}_' L

L™
v ’:‘ R
\

.
Lo *h
g ol
o oy
|4 ':‘ ] ol )
"1 -
e Jupe
i
i -
g1 o SRS
g ; i “"" :
WL R b ' .
aif '
wae
R LR ; IT :i
LY
oius
15 134750
- T
- .,.’-.
“h ) kg - :
i n
I L) :

MANCHESTER UNITED KINGDOM

:'.;g



INFORMATION PLATFORM "CENTER FOR INNOVATIVE THINKING"
UKRAINIAN INSTITUTE OF SCIENTIFIC STRATEGIES
EUROPEAN UNION RESEARCH DEPARTMENT
SCIENTIFIC AND PUBLISHING CENTER "PROGRESS"

EDUCATION AND SCIENTIFIC
PROGRESS

PROCEEDINGS OF THE INTERNATIONAL SCIENTIFIC
AND PRACTICAL CONFERENCE

April 24-26, 2026

Manchester, United Kingdom

This edition was approved for publication on May 8, 2026.

Published in A4 format online on website:
https://naukainfo.com/conference?id=117

Publisher: Sole proprietor Soloviov O. V. Certificate of registration in the State
Register of Publishers, Manufacturers, and Distributors of Publishing Products series
DK Ne 8227, dated April 23, 2025.

Manchester, United Kingdom
2026



UDC 001.3-048.35:0/9](06)

Proceedings of the International scientific and practical conference “Education
and Scientific Progress” (April 24-26, 2026) [/ Publisher website:
www.naukainfo.com. — Manchester, United Kingdom, 2026. - 218 p.

ISBN 978-617-8680-62-6
https://doi.org/10.64828/conf-117-2026

The recommended citation for this publication is:

Shevchenko T. G. Research into the specifics of the development of performing
arts in Ukraine under martial law // Education and Scientific Progress : proceedings
of the International scientific and practical conference (April 24-26, 2026). —
Manchester, United Kingdom : naukainfo.com, 2026. - Pp. 15-21. -
URL.: https://naukainfo.com/conference?id=117

Editor
Soloviov O. V.

M.Sc.Ed., M.P.A., Hon. PhD, Academic Advisor,
Head of the European Union Research Department,
Ukrainian Institute of Scientific Strategies

The collection of scientific articles is a scientific and practical publication that
includes research papers by students, postgraduate students, Candidates and Doctors
of Sciences, researchers, and practitioners from Ukraine, Europe, neighboring
countries, and beyond. The articles reflect studies of processes and changes in the
structure of modern science. This collection is intended for students, postgraduate and
doctoral candidates, educators, researchers, practitioners, and all those interested in
current trends in the development of modern science.

E-mail: journal@naukainfo.com
Publisher website: https://www.naukainfo.com

© Publisher website: naukainfo.com, 2026
© Ukrainian Institute of Scientific Strategies (UISS), 2026
© All authors, 2026



VETERINARY SCIENCES

UDC 57

Bogatko Alona Fedorivna

Doctor of Philosophy (PhD), Assistant Professor
Mazur Tetiana Hryhorivna

Candidate of Veterinary Sciences, Associate Professor
Bukalova Nataliia Volodymyrivna

Candidate of Veterinary Sciences, Associate Professor
Bogatko Nadiia Mykhailivna

Doctor of Veterinary Sciences, Professor

Bila Tserkva National Agrarian University

Bila Tserkva, Ukraine

EFFICIENCY OF GROWING DIPOROUS MUSHROOMS IN
GREENHOUSES

Abstract. It has been proven that the technology of growing two-spore
mushroom (Agaricus bisporus) is effective when using successive stages using a
solution of cellulase and succinic acid. As a result of the research, it was found that
the use of cellulase enzymes and succinic acid in the composition of irrigation water
contributes to an increase in the hydrolysis of cellulose contained in the substrate and
an increase in the transformation of nutrients from the substrate into the biomass of
the edible mushroom two-spore mushroom (Agaricus bisporus). When using
solutions of cellulase and succinic acid, the chemical indicators in the two-spore
champignon are improved due to an increase in the content of: proteins by 12.5%,
carbohydrates - 9.0% and fats - 9.0% (P<0.05). Irrigation of the champignon

substrate with water containing 0.01% cellulose and 0.01% succinic acid increases
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the yield of mushrooms by 14.1%. The technological process of growing
champignons includes four independent but interrelated technologies: preparation of
the substrate (compost), preparation of the covering material, cultivation of the
planting material — mycelium (mycelium) and cultivation of the crop. After the
compost is covered with mycelium, covering is required — application of covering
material. It is necessary for the formation and growth of fruit bodies. At the same
time, the cover soil prevents the compost surface from drying out, retains moisture
necessary for mushroom growth, promotes gas exchange between the substrate and
the external environment, and, due to the slightly alkaline reaction (optimal pH value
7.4), converts acidic products of mushroom metabolism into bound forms.
Keywords: edible mushroom, champignon, technological processes of
cultivation, covering mixtures, inoculation, compost, solutions of cellulase and

succinic acid.

Edible mushrooms, in particular, champignons, are a valuable dietary product, as
they contain all essential amino acids, fiber, which normalizes the activity of
beneficial microflora in the human body, and removes toxic substances, including
cholesterol, from the body [1, p. 77; 2, p. 5]. They contain minerals, a number of
vitamins, as well as biologically active substances that have antitumor, antiviral, anti-
inflammatory and other medicinal properties. At the same time, mushrooms contain
few lipids and easily digestible carbohydrates, which makes them low-calorie. The
development of the production of edible mushrooms, especially champignons, in
Ukraine is gaining wide practical importance [3, p. 810; 4, p. 703].

The technological process of growing champignons includes four independent
but interrelated technologies: preparation of substrate (compost); preparation of
covering material; cultivation of planting material - mycelium (mycelium);
cultivation of crops [5, p. 83; 6, p. 79].

To prepare the cover soil, peat (90%) was used with the addition of sand and
chalk (5%). Cover mixtures were also prepared from sandy and light loamy soils,

river sand, perlite, zeolite, etc. The components were mixed and sieved through a
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sieve with a hole diameter of 3-4 cm, after which they were disinfected. For this
purpose, a formaldehyde solution was used (10 dm3 with a mass concentration of 3—
4% per 1 ton of cover soil) or the mixtures were steamed for 6-10 hours at a
temperature of 60-70°C [7, p. 275].

Inoculation of the substrate with mycelium was carried out at a temperature of
the latter 25-28 °C. Depending on the type of mycelium used, the rate of its sowing is
determined. 500 g of compost mycelium or 300400 g of grain mycelium are applied
per 1 m% It should be noted that an average of 100 kg of substrate is placed per 1 m?
of a rack or bed. The bulk of the seed mycelium, about 80%, is applied to a depth of
12-15 cm, the rest is evenly scattered over the surface and slightly compacted. After
inoculation, the surface was covered with paper, which was moistened daily. The
substrate temperature during this period was maintained within 22-25 °C, the air
temperature was 1-3 °C lower.

The humidity of the compost was about 68%, the air - 93-98%. During the
growth of the mycelium, fresh air can not be supplied to the cultivation room. The
mycelium grew well even at a 2,0% concentration of CO2.

Growth phases: | — mycelium growth; Il — transition from vegetative growth to
fruiting (started approximately 2 weeks after applying the covering material and
ended with the beginning of fruiting); Il — fruiting. Well-prepared compost was
permeated with white, thick mushroom mycelium for 14-20 days. After that, the
paper was carefully removed and thrown away.

Peat (90%) with the addition of sand and chalk (5% each) was used to prepare
the cover soil. Cover mixtures were also prepared from sandy and light loamy soils,
river sand, perlite, zeolite, etc. The components were mixed and sieved through a
sieve with a hole diameter of 3-4 cm, after which they were disinfected. For this
purpose, a formaldehyde solution was used (10 dm® with a mass concentration of 3—
4% per 1 ton of cover soil) or the mixtures were steamed for 6-10 hours at a
temperature of 60—70°C.

The cover soil was applied to the surface of the compost in an even layer 3-5 cm

thick. In the first week after its application, the compost temperature was maintained
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at (22-25) °C for rapid growth of the mycelium. The cover soil was watered daily so
that water passed through it but did not wet the top layer of compost with the
mushroom mycelium. Approximately 2 weeks after the top dressing, the mycelium
reached the surface of the cover soil. At this time, the temperature in the room was
reduced to 18 ° C by ventilation. For 2—3 days after this, watering was continued.
However, immediately after the formation of fruiting body embryos - primordia,
which falls on the 15-17th day from the moment of applying the covering soil,
watering was stopped. During this period, the room was ventilated: the CO2
concentration should not exceed 0.2%. When the fruiting body embryos reached the
size of a pea, watering was resumed. The water consumption rate was 1 dm® per 1 m®
per day (in two doses).

The mushroom began to bear fruit 21-23 days after budding. Fruiting bodies
appeared periodically. This is called the waves of fruiting in mushroom growing. It is
due to the fact that after the appearance of the maximum number of mushrooms and
their collection, the mycelium is replenished with nutrients and water for the
appearance of the next wave, which begins in 6-10 days. The first two waves are the
most productive.

During the fruiting period, the optimum air temperature was — 16 °C, relative
humidity — 85-90%, CO2 concentration — up to 0.1%. To ensure optimal gas regime
parameters, ventilation of the room is required at the rate of 3—4 m’/m” h. The harvest
period lasts 30—60 days, during which 5—6 waves are formed. However, the first three
waves, which end on the 30-40th day, provide 70-80% of the total harvest.
Therefore, extending the harvest period beyond these periods is economically
inexpedient.

When using solutions of cellulase and succinic acid, the chemical indicators of
the two-spore champignon are improved due to an increase in the content of: proteins
by 12.5%, carbohydrates - 9.0% and fats - 9.0% (P<0.05). Irrigation of the
champignon substrate with water containing 0.01% cellulose and 0.01% succinic acid
increases the yield of mushrooms by 14.1%. The greatest economic efficiency in the

technology of two-spore champignon under the action of cellulase and succinic acid
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was obtained when using filtered water containing 0.01% cellulase and 0.01%
succinic acid. The cultivation efficiency was 275.5 hryvnias for 9.84 kg per 1 m’,
which is 34.2 hryvnias, or 14.2% more than in the control variant.

Therefore, the technological process of growing champignons includes four
independent but interrelated technologies: preparation of substrate (compost),
preparation of covering material, cultivation of planting material - mycelium
(mycelium), and cultivation of the culture using solutions of cellulase and succinic

acid.
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