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ABSTRACT

The scientific article discusses the principles of ecological landscaping of the classroom related to the creation and
development of a safe educational environment. The functions of vertical landscaping of the classroom and the territo-
ry, as well as the plants used in it, are defined. The ways of creating the principle of “tieredness” in ecological gardening
are determined. The conformity of the measurements of landscaping inside the classroom with the norms of safety of
landscaping according to SanPiN KR was determined and their results were presented. In our study, we took the green
component of ecological safety as the basis of the educational environment. After all, the ecological landscaping of the
educational room is an important and indispensable part of creating a favorable environment for the health of students
and the development of complex: aesthetic, ecological culture. Greening plays a decisive role in maintaining a micro-
climate favorable for health. When plants are properly placed according to safety standards in the classroom and on the
territory, they provide shade, reduce dust, kill microorganisms causing infectious diseases and clean the air. Therefore,

many species of native plants grown in Central Asia are used for the landscaping of educational buildings.
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1. Introduction

Creating safe conditions for children to live healthy
lives is one of the most pressing issues in ensuring the ef-
fectiveness of the educational process in all educational
institutions. Many scientists: Alexandrov A.A., Alisov E.A.,
Gabibova N., Golitsyn A.N., Domashov [.A., Kirillenko
A.V., Korotenko V.A., Tugova T.A., Shukurov E.D., Khes-
sayon D.G., and others have conducted a number of nota-
ble studies on these issues.

Shukurov E.D. emphasised that ecological greening of
school grounds is an important and indispensable part of
creating a favourable environment for the health and com-
prehensive development of children: aesthetic and eco-
logical culture ", When greening the areas around school
buildings, it is necessary to choose plants that are closest
to the natural environment.

Landscaping the surrounding area is important for
health reasons. It is recommended to use medium-sized
phytoncide-producing trees that provide dense shade:
field maple, Japanese pagoda tree, Virginia juniper, thuja,
linden, as well as beautifully flowering non-prickly and
non-poisonous shrubs /.

Prominent scientists Alisov E.A. [3], Shukurov E.Dj.
¥ Kirilenko A.V. ! have established that planting plants

in a multi-tiered manner allows:

* attract many beneficial organisms (insects, birds), feed
on pests and regulate their numbers;

 contribute to an increase in the area of combined leaves
per unit area. This, in turn, increases air ionisation, the
intensity of its purification from pollutants and reduc-
es the content of carbon dioxide, which provides natural
immunity against infectious diseases, increases gas ab-
sorption, filling the air with oxygen and phytoncides —
beneficial substances;

* reduces the negative impact of natural extreme fac-
tors on both plants and students of the greened school.
Multi-layered greening helps to mitigate negative factors
such as strong winds, high and low temperatures, dust
storms, etc.;

* increases the visual appeal of the school grounds.

In our study, we took ecological greening as the basis
for a safe educational environment. After all, ecological

greening of educational premises is an important and indis-

pensable part of creating a favourable environment for the
health of students and schoolchildren and the development
of aesthetic and ecological culture.

When examining educational institutions for the eco-
logical improvement of educational premises, a number of

shortcomings in greening were identified in practice:

- random landscaping and lack of vertical landscaping;

- lack of attention to the composition of plants used
in ecological greening, which differ from each other
in terms of ecological and biological properties and
quality of finish, and their incorrect use.

- such problems have led to the need to develop en-
vironmentally safe methods of greening educational

premises.

The above-mentioned problems and needs determine
the relevance of the research.

Research objective: to study the compliance of the lev-
el of greening of educational premises and adjacent areas
with safety standards.

Research tasks:

- to reveal the essence of ecological improvement of
educational premises, analyse its principles;

- to determine the functions of vertical greening and the
plants used in it;

- to establish and comply with the principle of ‘multi-
tiered’ greening around educational institutions;

- to determine the compliance of greening measure-
ments inside educational premises with SanPiN safety

standards and to present the results.

When plants are correctly placed in accordance with
safety standards in classrooms and on school grounds, they
provide shade, reduce dust, kill microorganisms that cause
infectious diseases, and purify the air. Therefore, many
species of local plants grown in Central Asia are used for
landscaping school buildings.

In ecological greening, we need to create a sustainable
biosystem around the school building, including various
types of trees, shrubs and grasses. The creation of such a
biosystem is achieved through a combination of vertical,
horizontal and multi-level greening. To do this, it is nec-
essary to rely on the principles of ecological greening of
educational buildings (Figure 1), according to Professor
Shukurov E.D. .
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A normal biosystem can be created by combining
vertical greening with horizontal multi-level greening.

The advantage of vertical greening in educational
institutions is that it does not require much space and,
like forest plants, helps regulate the microclimate of the
environment. For example, vertical greening performs
several important functions (Figure 2).

Another key feature of plants used in vertical land-

scaping is that they regulate atmospheric humidity.

The composition of plants used in all vertical land-
scaping projects differs significantly in terms of ecological
and biological properties and decorative qualities (Figure
3). Ignoring these characteristics, for example, by plant-
ing plants chaotically or using them incorrectly, leads to
a decrease in the aesthetic quality of the landscaped area
(Figure 4).

e

Principles of ecological landscaping of educational premises

e—

—

~

Organisation of greenery taking into account the ecosystem structure, including
hiological and functional diversity. Use of a wide variety of plant speciesand inclusion
of different species taking into account their different forms and ages for greenery of

educational premises and territories;
\

i

Zoning of plantings and belt greening: creation of plant filters and protectivezones
aroind educational institutions;

Combhination of different forms of greening: horizontal, vertical. For example,
greening of roofs of buildings, etc.

Biodiversity should not he sacrificed for decorativeness. Using "design ideas""
offered by nature itself for landscaping - give preference to the plant species
orowing around;

Elimination of the use of pesticides.

Figure 1. Ecological principles of landscaping.

/ FUNCTIONS OF VERTICAL GARDENING \

= -

Enriches the air with oxygen and
improves the microclimate

Protects the building from overheating,
dust and ultraviolet rays

Creates a new ecological space
for fauna

Enhances the decorative heauty of
the academic building

Figure 2. Functions of vertical gardening.
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Figure 4. Landscaping of adjacent territories.

The main plants used in vertical gardening in adja- The composition of plants used in all vertical land-
cent areas are: hanging ivy, hanging roses, vines, honey- scaping projects differs in terms of ecological and biologi-

suckle, pruned trees and shrubs, and hops (Figure 5). cal properties and decorative qualities (Figure 6).

Types of vines

/ Hanging ivy

Hanging Rose

Figure 5. Species of hanging ivy, rose, vines.

Tritnmed trees and shruhs

Figure 6. Honeysuckle, hops and pruned trees and shrubs.
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It is important to create biodiversity. To do this, it is
necessary to adhere to the principle of multi-tieredness.

This includes:

* 1-grass layer;
* 2-shrub layer;

* 3-tree layer.

This ‘multi-layered’ structure is illustrated in Figure 7
below.

Figure 7. Multi-tiered.

Planting should be carried out according to the prin-
ciple of ascending hierarchy, whereby many types of
grasses should be planted first, followed by shrubs, then
low-growing trees, and finally tall trees. Such a planting
arrangement should include a wide variety of plants, as
well as representatives of the main functional groups of the
ecosystem: decomposers, i.e. waste destroyers (bacteria,
fungi); organisms that produce organic matter, i.e. produc-
ers (plants); and its users, or consumers (insects, amphib-
ians, reptiles, birds). The more complete and diverse the
composition of functional groups, the more stable the bi-
otic community will be and the more effective it will be in
creating a comfortable environment for life ',

Landscaping on adjacent areas should cover 50% of

Geranium Fern

Sansevieria

the perimeter of the educational building. Trees should be
planted no more than 15 metres from the educational build-
ing, and shrubs no more than 5 m away. It is prohibited to
plant shrubs and trees with poisonous fruits. Plants should
not block sunlight in classrooms. It is better to choose un-
pretentious and safe plants that do not cause allergies and
do not have thorns ",

Also, Korotenko V. A. ®° Domashov I. A. " and
Kessayon D. G. "V in their book ‘Landscaping with Local
and Endemic Plant Species’ provided several simple rules

and useful tips for caring for indoor plants. For example,

1. Consider the environment in which the indoor plant
will grow and place each flower correctly.

2. Plants also need a period of rest (some do not require
watering or touching in winter).

3. If necessary, use additional lighting for indoor plants.

4. Review useful tips on growing indoor plants and their

use.

Following the above rules, we must take into account
the requirements of indoor plants for light, heat, humidity
and drought. For example, light-loving plants are placed
on windowsills, drought-resistant plants on radiators, and
plants adapted to humidity on both sides of aquariums.

When renovating the interior of an educational build-
ing, you can improve the ecological condition of class-
rooms by choosing the right indoor plants.

There is a great opportunity to purify the air in the
room with the help of indoor plants. Volatile substances
and phytoncides of plants have bactericidal, bacteriostatic
and fungicidal effects due to their biological activity and
microscopic size (6-10 mg/cm’). All indoor plants are ben-
eficial. For example, aloe, geranium, sansevieria, fern, be-

gonia, pelargonium "> ¥ (Figure 8).

Begonia Pelargonium  Aloe

Figure 8. Sansevieria, geranium, fern, begonia, pelargonium, aloe.
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Sansevieria is beneficial for classrooms, it absorbs
foreign odors, cleans the air. It contains many organic sub-
stances, releases oxygen, absorbs dangerous radiation, as
an immunomodulator, contributing to the overall health of
the body.

Geranium is one of the most popular indoor plants.
The fragrant leaves have anti-inflammatory and antimicro-
bial properties. Geranium improves the microclimate in the
room, increases humidity, releases a large amount of oxy-
gen, destroys mold spores, copes with pathogenic bacteria.

Fern strengthens immunity, cardiovascular, endocrine
and nervous systems. Its root, containing many vitamins
and minerals, is useful as a biologically active supplement
during the treatment of diseases such as diabetes, chole-
cystitis.

Begonia purifies the air from bacteria, as well as from
dust and toxins. Therefore, it is recommended to place
vases with the plant indoors. The juice of the plant has an
anti-allergic, antiseptic and analgesic effect. It improves
blood circulation and reduces blood pressure.

Pelargonium is used externally and internally. It has
antimicrobial, anti-inflammatory properties, is a power-
ful antidepressant, having a positive effect on the physical
state and mental productivity. It is worth paying attention
to the benefits of tea with geranium. The drink removes
anxiety, improves mood, stimulates brain function without
harming the body.

Aloe is a highly effective air purifier. It has bactericid-
al properties and is active against bacteria such as strepto-
coccus, staphylococcus, diphtheria and dysentery bacilli.
It is effective in irradiation, inflammatory diseases, fresh
wounds, accelerating the regeneration process "> 7.

Thus, we can green the interior of the classroom with
the above-mentioned indoor plants in accordance with the
norms of “Sanitary and Epidemiological Requirements to
the conditions and organization of education in general ed-

ucational organizations” of the Kyrgyz Republic.

2. Materials and Methods

The objects of research in this work were plants lo-
cated on the adjacent territory and inside the classrooms
of the Institute of Natural History, Physical Education,

Tourism and Agrarian Technologies of Osh State Uni-

versity, secondary school No. 77 named after H. Khamza
of Kara-Suu district. Analysis, processing of results was
conducted at the Department of Botany, general biological
disciplines and methods of teaching biology of Osh State
University.

Methods of research: measurements, comparison,
analysis, processing of results, compliance of these
results with sanitary-epidemiological norms.

Form: Sanitary and epidemiological requirements
to the conditions and organization of training in gen-
eral educational organizations (landscaping).

. . 18
Tools: special measuring ruler or tape measure '*,

3. Results

According to the norms of SanPiNa KR for every 10
m’ of room inside the building there should be 0.33 m’ of
indoor plants. Therefore, the corridor and classroom inside
the building should be greeted by 30% .

In our study, the following components were taken
for study: greening of the classroom (aud. No. 216) and
corridor (2nd floor).

Together with the students, measurements were made.

Greening of auditorium No. 216.

1. Area of the room in m’ (length (L) x width (T) x
height (H)):
VEK)=LxTxH=9mx3mx6m=162m’

2. Planting rate for the given room:

Vplants =162 : 10 x 0.33 x 0.33=5.35m’

3. Measurement of the actual area of plants in the class-
room (length (L) x width (T) x height (H)):
Voplants=LxTxH=11x0.6x0.7=4.62m’.
Corridor landscaping (2nd floor).

1. Area of the room in m’ (length (L) x width (T) x
height (H)):
VEK)=LxTxH=62mx3mx29m=>54m’

2. The planting rate for the given room:

V plants =54 : 10 x 0.33 x 0.33 =1.78 m’

3. Measurement of the actual area of plants in the class-
room (length (L) x width (T) x height (H)):
Vplants=LxTxH=58x0.6x0.5=1.74m’.
When landscaping the training room it is necessary

to take into account its peculiarities: the location of

furniture, windows, heaters. The variety of plants and their
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qualitative composition are also taken into account.
Measurement of greenery in secondary school #77
named after H.Hamza of Kara-Suu district. Together with
students measurements were made.
Greening in the corridor. The school has 2 buildings
- one for junior classes, the other for senior classes. We
measured the corridor of the 1st building.

1. Area of the room in m’ (length (L) x width (T) x
height (H)):
VEK)=LxTxH=48mx39mx21m=393m’

2. Planting rate for the given room:

V plants =39.3:10 x 0.33 x 0.33 =13 m’

3. Measurement of the actual area of plants in the class-
room (length (L) % width (T) x height (H)):
Vplants=LxTxH=4x0.3%0.6=0.7m’

The landscaping of the junior high school classroom.

1. Area of the room in m’ (length (L) x width (T) x
height (H)):
VEK)=LxTxH=7mx5mx21m=73.5m’

2. Planting rate for the given room:

Vplants =73.5:10 x 0.33 x 0.33 =22 m’

3. Measurement of the actual plant area in the room
(length (L) x width (T) x height (H)):
Voplants=LxTx H=3.6x0.3 x 0.6 =0.65m’

4. Discussion

Measurement of greening. Measurement of land-
scaping in the adjacent territories showed that 50% of the
school territory of school No. 77 named after H. Hamza
in Kara-Suu district is landscaped, in compliance with the
principle of “tieredness”. The school has plants of differ-
ent tiers: herbaceous plants (lawns), there are shrubs, small
seedlings of fruit trees (apples, peaches), most of all plant-
ed coniferous trees, as well as one walnut tree.

1. The distance between the small fir tree and the school

wall—1.4 m.

2. The distance between a small shrub and the school

wall—1.6 m.

3. Distance between a large coniferous tree and the

school wall—1.6 m.

4. Distance between a large walnut tree and the school

wall—5.5 m.

5. Conclusions

1. The level of landscaping of the auditorium No. 216
of the Institute of Natural Sciences, Tourism and Agrarian
Technologies of Osh State University does not meet the
standards prescribed in the “Sanitary and Epidemiological
Requirements for the conditions and organization of edu-
cation in general educational organizations” of the Kyrgyz
Republic, as the real area of plants is less than the norm of
landscaping for this room.

2. The level of landscaping of the corridor (2nd floor)
of the Institute of Natural Science, Tourism and Agrarian
Technologies of Osh State University corresponds to the
norms prescribed in the “Sanitary and Epidemiological Re-
quirements to the conditions and organization of training
in general educational organizations” of the Kyrgyz Re-
public.

3. The level of landscaping of the corridor of the
school No. 77 named after H. Hamza does not meet the
standards prescribed in the SanPiNs of the Kyrgyz Repub-
lic, as the real area of plants is less than the norm of land-
scaping for this room.

4. The level of landscaping of the junior school room
of school No. 77 named after H.Hamza does not meet the
norms prescribed in the SanPiNa of the Kyrgyz Republic,
as the real area of plants is less than the norms of landscap-
ing for this room.

5. The area of landscaping of the school territory (50%)
of the school No. 77 named after H. Hamza corresponds
to the norms given in the SanPiNa of the Kyrgyz Republic
and complies with the principle of “tiering”.

6. The distances between the school wall and many
large trees and bushes do not comply with the norms giv-
en in the SanPiNs of the Kyrgyz Republic. Their crowns
block the sunlight entering the classrooms, as well as their
roots are near or under the foundation.

7. The survey of educational institutions on ecological
improvement of educational buildings and classrooms re-

vealed a number of shortcomings in landscaping:

- haphazard landscaping and lack of vertical landscap-
ing, i.e. non-compliance of the level of landscaping
with the norms given in the SanPiNs of the KR.

- Lack of attention to the composition of plants used in

ecological landscaping, differing from each other in
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ecological and biological properties and quality, their

improper use.

Recommendations:

1. To familiarize the staff with the requirements for
environmental safety in SanPiNs of the Kyrgyz Republic,
it is necessary to conduct educational activities, as well as
school “round tables”, conferences, class hours and other
activities with an explanatory bias together with students
and relevant structures on the issues of ecology, hygiene
and sanitation.

2. Each educational institution should have its own
strategy or development program for 4-5 years to imple-
ment the minimum basic requirements and norms of San-
PiNa, including landscaping.

3. Within the framework of the current SanPiN and the
system of requirements for environmental safety formed
by it, it is necessary to increase the level and quality of the
following services: arrangement of educational institutions
in accordance with SanPiN norms and increase the level of
environmental safety, condition of buildings, classrooms
and equipment of institutions that meet the requirements of
SanPiN.

4. Elimination of deficiencies in landscaping identified

during the study of the educational institutions inspected.
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