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Abstract: This study aims to capture the main definitions found in academic studies of
tourism, and mainly to attempt a historical review of the concept of travel and tourism as forms of
human mobility, from a time when transport systems were limited, to modern times. The travel
motives of people since ancient times, the reasons-causes of human mobility during the history of
the civilizations of the Mediterranean, Asia, Egypt, Rome and Greece, as well as accessibility, as
a factor in the choice of a destination, are topics that are analyzed in the context of the interaction
between the aforementioned concepts.

Keywords: periegetism; tourism; travel; history of human mobility; travel motivations;
tourism and development.

JEL Classification: L83, J60, Z32

1. Introduction

Tourism is a social, cultural and economic phenomenon, involving the moving of people
to countries or places outside their usual environment for personal or business/professional
purposes. The people who move are called 'visitors' (who may be either tourists or excursionists,
residents or non-residents) and tourism is related to their activities, some of which involve tourism
expenditure.
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The definition above comes from the World Tourism Organization (UNWTO)?, the main
international institution of the United Nations system that aims to disseminate sustainable tourism
development, particularly in developing countries.

On the other hand, a 'tourist' can be defined as a person who spends at least one overnight
stay in a place far from their actual place of residence (Leipe, 1979).

With the aim of capturing the basic definitions found in academic studies of tourism, it is
considered necessary for the concepts of "tourist™ and “traveller” to be distinguished According to
Mehmetoglu (2004), the etymology of the word "travel” is rooted in the French noun "travail”
meaning "suffering” (or torment).

Consequently, according to Buzard (1993), travel had the character of a test that implied
endurance skills. According to the author, the word 'tourist’ became synonymous with the word
‘traveller' at the end of the eighth century AD.

Cohen (1974) states that the Oxford Dictionary describes a tourist as 'a person who tours'.
The motives for touring could be recreational, cultural, or out of interest in the place of visit itself.

Boorstin (1964) explains that in the beginning the term ‘tourist' had an undefined (neutral)
meaning, but was subsequently used to reflect more of a tourist behaviour, which was distinct from
the character of the traveller. Expanding on the differences, the author describes the tourist as the
person who is motivated by the acquisition of pleasure from the activity of travel. On the other
hand, the traveler has the goal of seeking experiences and adventure through travel.

Within the academic bibliography, tourism represents the set of movements generated by
the search for places and activities that are different from the usual (business) and not economically
motivated (Miossec, 1976; Cohen, 2004). According to the definition above, tourism depends on
the coexistence of at least three conditions: a) a displacement from the place of residence to a
different place, b) an overnight stay (at least twenty-four hours to be considered a tourist), and
c) an incentive other than work that triggers the movement.

Thus, the origin, duration and motivation of the move are the three main variables by which
tourism is defined and classified.

Such a definition underlines that ‘'mobility’ is essential for tourism.

2. Interaction Between Tourism and Mobility

Whatever the definition or distinction between the typologies of tourism, it is undeniable
that there is a close relationship between tourism and mobility. The development and evolution of
tourism has been intrinsically linked to the development of the transport system: it is well known
that the railways and then the aviation system contributed decisively to the development and spread
of tourism as a 'mass' phenomenon in a relatively short period of time. The importance of transport
appeared to be decisive in the planning phase of tourist activities, while accessibility to a place has
a strong influence on the choice of a destination and, under the commercial conditions of tourist
competitiveness, can be an important differentiating factor.

In the current era of mobility (Urry, 2007), characterized by global access to information
(Bock 2015; Rifkin, 2000), the global dynamics of tourism are constantly changing, while at the
same time tending to continuously shape the structural changes of cities (Clavé, 2019).

The interaction between mobility and tourism is becoming increasingly complex, while
both transport systems and the infrastructure of tourist areas tend to change around the world.
People are travelling more and faster than ever before between cities.

As aresult, mobility analysis has emerged as an elementary analytical dimension of today's
society that is constantly in a state of constant change and movement (Cresswell, 2006).

In fact, under the conceptualization of 'mobility’ (Sheller and Urry, 2006), it is argued that
social, economic and cultural systems cannot be analyzed without paying particular attention to

L UNWTO: Understanding tourism, basic glossary (http://media.unwto.org).
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the mobility flows that take place around fixed elements of a region (e.g. construction, buildings,
roads, infrastructure, etc.) (Cresswell, 2012; Smith and Hetherington, 2013).

In this context, the development of cities as tourist destinations is combined with
globalization and transformation processes which turn cities into global players competing with
each other, in order to attract investment and more tourists (Colomb and Novy, 2017).

The arrival of tourists and their behavior in the tourist destination is therefore embedded in
the functional dynamics of cities, which are variable both in time and space. However, tourist
mobility is not only limited to that of tourists alone, but also includes the mobilizations carried out
by all actions directly or indirectly related to tourist activity, such as the labour market, the housing
market or the supply of leisure services.

Consequently, the existence of (seasonal and concentrated) touristic activity reshapes the
urban system's hierarchies and patterns (Miravet et al. 2021). As a result, a set of challenges for
sustainable mobility management within destination cities arises, which need to be addressed in a
rational way.

The importance of tourism mobility has not been diminished in tourism circles. On the
contrary, we are witnessing the transformation that has taken place regarding the understanding of
tourism dynamics, with "tourism as a social dynamic" (Higgins - Desbiolles, 2006) at one end and
tourism as an industrial product at the other. In fact, Ayikoru et al. (2009) point out the fact that
the dominance of neoliberalism to such an extent that the understanding of the tourism need as a
moral right has been limited.

It would be more likely to understand the opposite reality, whereby the tourism
phenomenon has adopted the philosophy of being a powerful profit accumulation engine, without
foreseeing the serious consequences created by the overexploitation of touristic areas.

Nevertheless, in contemporary approaches, understanding the tourism industry is achieved
through the social approach to mobility. Under this conceptual framework, Hall (2008b) notes that
tourism can be seen as a lifestyle component, which is reflected, either through voluntary travel,
or a short-term and willing change of residence, on a temporary basis. As the author explains, the
above dimension of tourism helps us to understand its dynamics in relation to time and space, as
well as in relation to the number of travel destinations visited by a traveller.

Adopting Hall's (2008b) approach, we can see the complexity of the tourism sector in the
modern era, which extends - without being limited - by short-term leisure, business travel, medical
travel, travel to dangerous areas, cultural travel, etc.

Hall (2008b) has at the same time tried to reposition the conceptual constitution of tourism
by theoretically approximating tourism mobility with mobility of other forms (e.g., commercial
activities, etc.). Hall (2005a) tells us that he considers tourism as one of the key components of
mobility over a temporary time horizon.

Furthermore, he stressed that apart from the most common tourism activities (for example,
leisure trips, business trips or visits to people in the friendly environment), the following forms of
tourism can be added to the environment of the modern tourism product:

Travel supporting personal career goals.

Tourism for educational purposes.

Medical Tourism.

Trips to visit a second residence.

Migratory journeys with the characteristic of repatriation.

3. Migration Mobility

Another dimension of voluntary mobility is the "forced" movement of people, which is -
for example - motivated by despair. As a result of widening socio-economic inequalities in various
regions of the world, demographic tensions find an opportunity to be defused by wars or local

=6=
Axaodemuuno uzoamencmeo ,, Taranm“
Bucwe yuunuwe no acpobusnec u pazsumue na pecuornume - I1noeous



New knowledge Journal of science 12-2 (2023)

conflicts. This as a result creates migratory or refugee flows from minorities in the new place, who
seek different opportunities in areas far from their homelands.

Governments have already begun to address the problems arising from refugee flows, while
also studying the mobility of populations driven by environmental climate change (White, 2011).
Relevant reports of population movements have already been noted, such as the residents of the
Yup'ik village of Newtok, Alaska?. Specifically, the 380 residents of the village located on the
Bering Strait were forced to relocate to another area, having to deal with melting ice due to climate
change.

Cases of entire communities in the Arctic (e.g. Tuvalu and Kiribati) being displaced from
their homes have already been made public, thus swelling the ranks of environmental refugees.

Although the cases above are not sufficient to capture the overall picture of mobility cases,
they allow us to reflect on the differences between tourism mobility and the mobility of other
vulnerable population groups, when considering the solutions to degrowth in different areas.

It is worth noting that the right to take tourist trips dates back to the twentieth century,
when in developed countries there were struggles to institutionalize workers' holidays. In the 1930s
in Europe and in the wave of political institutions that had begun their democratic renaissance,
holidays with compensation from the employer were first institutionalized and became a universal
right for workers from then on.

Such established forms of travel rights were subsequently the "Universal Declaration of
Human Rights™ in 1948, the "International Covenant on Economic, Social and Cultural Rights" in
1966, the "Declaration of the Rights of World Tourism™ and the "Tourism Code" in 1985, and
finally the "Global Code of Conduct for Tourism™ in 1999.

But it should be mentioned that before the universal global recognition of the rights to
tourist travel existed, there was a clear division between the developing and developed worlds on
this possibility, which has over the years stimulated debates on more equality. As an example, we
can cite a passage from the "Manila Declaration" (UNWTO, 1980) which emphasizes "world
tourism has the potential to contribute to the establishment of a new international economic order
aimed at eliminating the widening economic disparities between developed and developing
countries...".

In 1999, with the prevalence of neoliberalism, the World Tourism Organization (UNWTO)
formulated the "Global Code of Conduct for Tourism™, through which the responsibilities and
roles of those involved in tourism (e.g. governments, operators, tourists, etc.) were distinguished.

The liberal rhetoric of the World Tourism Organization (1999) emphasized the unlimited
potential for profit from the tourism industry, which had to operate in a favorable environment
under free market conditions, creating wealth and employment.

At an academic level, Bianchi and Stephenson (2014) exploring human mobility and travel
rights concluded that liberal rhetoric on tourism seems to further diminish tourism as a product of
freedom. At the same time, the extreme liberal consumerist philosophy (in every sector of activity)
according to Bianchi and Stephenson (2014) leads to undermining efforts to normalize inequalities
in relation to people's right to travel freely.

More critically, Higgins-Desbiolles (2018c) points out that the institutionalization of
conditions for free mobility in the field of human travel does not seem to be able to smooth out
social differences, rather than making it even easier for privileged travellers. At the same time, she
does not hide her concern about the changes in the environmental map or the insecurities faced by
those living in areas of conflict, anticipating greater activity in human mobility.

2 Welch, C. (2019). Climate change has finally caught up to this Alaska village (https://on.natgeo.com/3KcQftP)
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4. Mobility and Tourism

Throughout the history of civilizations, there are constant references to human mobility for
different reasons each time. For example, it was common for ancient people to exchange goods,
which implies the necessity of moving from one place to another in order to carry out this
commerce transaction (Thompson, 2006).

During the third and fourth centuries BC in Central and Eastern Asia, as well as in the
wider Mediterranean region, long-distance commerce was already an important motive for human
mobility, while the Mediterranean empires (such as the Greek, Egyptian, etc.), under the cloak of
their expansionist or defensive military conflicts in which they were involved, forced a large part
of the populations to a necessary movement (Bielenstein, 2005).

With reference to the commerce movements of ancient people, we can point to the Silk
Road (between 120 BC and 1500 AD) as an example, which covered a vast commerce network
that extended to Europe, East Africa and all the regions west and south of China (i.e. to states that
included the entire known Asian continent, reaching as far as the Mediterranean countries)
(Timothy and Boyd, 2015). As the authors note, the Silk Road played a catalytic role in the transfer
and exchange of culture, knowledge and technology among the connected peoples around it.

In a later period, the movement and admixture of cultures due to the first Arab conquests
between 622 and 750 AD, provided the opportunity to spread cultural and religious elements to a
wider geographical environment stretching from the Iberian Peninsula to the Middle East
(Agoston, 2005).

At the same time, the colonialism of some European states (e.g. Spain, the Netherlands,
Great Britain, etc.) triggered a series of interactions at all levels between the main countries and
their remote colonies, not forgetting the huge -forced- mobility through the transatlantic slave
commerce of human beings between Africa, Europe and America (Coles and Timothy, 2004). This
two-way mobility of populations between colonial countries and their colonies, which fostered the
exchange of products, language, culture, ideas, etc., is considered to be a relevant exemplar of
modern mobility. For example, the economic crisis of the last fifteen years or so has - among other
things - led to high levels of unemployment on a global scale, thus generating continuous migratory
flows between countries. Such a phenomenon is discernible in Europe, which, having a
corresponding need to fill various job vacancies (e.g. in the health or technological sectors), has
put together a package of proposals to attract populations of workers from third countries®.

In the nineteenth century, the Industrial Revolution proved to be a major influential turn of
events, which gave a new boost to human mobility (Stearns, 2013). Technological innovations in
manufacturing and transportation reduced both time and cost in the process of producing goods
and in travel time in general. In particular, however, these technological advances have been
enough to reignite global commerce on a different basis, as well as provide new momentum to
human mobility. The subsequent advances in the transport sector, which emerged with the use of
steam on railways, significantly reduced both costs and travel time. This development enabled
travel over longer distances, making it more accessible to more sections of society*. Azarya (2004)
even mentions that the impact of industrial development on the tourism industry was also shown
by the creation of new tourist destinations in areas that previously had few visitors (e.g. arctic
regions, or deserts).

Studying the tourism phenomenon from a historical perspective, there seems to be a relative
disagreement among researchers regarding its historical roots.

For example, Casson (1974) argues that the origins of tourism go back to the mid-
nineteenth century AD because of the progress made by the transport industry, taking also into

3 European Commission (2022). Attracting skills and talent to the EU.
(https://ec.europa.eu/commission/presscorner/detail/en/QANDA_22 2655)
4 Kaelble, H. (Humboldt University). Industrial Revolution in Europe. (https:/bit.ly/4123KVF)
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account the leisure factor that was gradually recovered by that generation of people. According to
anthropologists (Turner, 1982) in the earlier archaic societies there was no distinction between
leisure and working time and everything was intertwined in a continuum. Leisure time appears in
the (post) industrial period and is therefore consistent with the emergence of tourism.

Cunningham (1980), more specifically, states that during the nineteenth century, on the
one hand, the end of the Industrial Revolution gave the opportunity for a large category of cultural,
socio-economic and technological developments to emerge with rapid intensity, and on the other
hand, the 'Leisure Revolution' made its appearance.

Thus, Cunningham's (1980) conclusion that "there is nothing in leisure today that was not
visible in 1880" seems to reflect the homogeneity perhaps of the active use of leisure time both at
that time and in modern lifestyles.

The changes in the availability of workers' leisure time seem to have been the result of the
new processes that began to be introduced in industrial production in the nineteenth century.

New opportunities for an improved management of the leisure time that industrial workers
now had in excess came to the surface, as a result of the new structures of production that improved
employment patterns in the factories of the time. One could also comment that much more than
the 'liberation' of leisure time through the efficiency of work, a decisive role was contributed by
the cultural shift in society on the one hand and the implementation of capitalism on the other,
which wanted to distinguish leisure time from working time in order to commercialize the
individual activities that were beginning to develop.

Another widespread view that could underpin the development of tourism activity is based
on the "Grand Tour". According to this view, European aristocrats or wealthy young people
travelled in search of cultural pilgrimages or insights into the customs, traditions and ways of life
of other countries during the 17th and 18th centuries. This tour therefore had the character of
cultural edification for the nobles and wealthy of the time, who, with their visits mainly to Italy
and Greece, enriched their knowledge and experience of the most important cultural history of
Europe.

It is also useful to note that -travel- tours, which we could compare with the modern
tourism, seem to have been practiced in the ancient historical periods as well. According to the
Hellenic Literary and Historical Archive®, the impulse of people to travel as a need to search for
new places seems to have had its roots thousands of years ago, reaching back to the Paleolithic
and Neolithic periods. The mobility of that era was the result of meeting basic living needs, such
as finding food, protection from climatic conditions, or discovering new protected areas to build
their habitats.

Later, visits to religious sites, travel to participate in sport activities, visits at distant tourist
attractions, or simply as an experiential adventure to discover new -unknown- geographical areas,
far from their places of residence, became a common choice in Hellenistic or Roman times. Gyr
(2012) even confirms that travel for the purpose of entertainment and education was already
familiar in the Greek classical period (480 BC - 323 BC), citing evidence that the "search for
experience, relaxation and entertainment” are described among the travel motivations of the
period. In the same vein, Casson (1974), argues that decisions to travel for leisure, or motivated
by curiosity, are mentioned as late as 1,500 BC.

5. Mobility and Tourism Over the Centuries

According to Vukonié's (2012) conclusions, it is not easy to dispute the existence of
tourism in earlier historical periods. He supports his view with the concept of leisure time as one
of the basic conditions for the development of tourism and points out that the mid-nineteenth

® Hellenic Literary and Historical Archive: From Antiquity to the Modern World (http://www.elia.org.gr/research-
tools/hotels/introduction/ancient/ )
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century is the most appropriate time to consider the emergence of tourism as a modern
phenomenon.

Chambers (2010) on the other hand points out that tourism in its modern form is a
consequence of the opportunities for leisure that began to emerge in Western states, building on
the conclusions of earlier academic research regarding the historical dimension of tourism. The
same scholar considers that there is little evidence to support the view that leisure opportunities
have increased continuously with changes in social organization and economic development.
Instead, he argues that many pre-industrial peoples may in fact have had more leisure time.

However, Andriotis (2009) notes that there is a category of scholars who consider the
tourism phenomenon to be relatively recent, basing his view on the fact that the links between
tourism research and the study of history are not yet strong.

On the other hand, Walton (2009a) believes that searching for traces of tourism history will
take us deep into the past, because tourism phenomena that in modern times may be considered
recent, actually stem from much older times.

Studying the historiography of tourism, Page and Connell (2009) take us back to the time
of the ancient Greeks and Romans, during which they note the movement of the elite of the time
to locations far from their homes, seeking pleasure and relaxation, without professional
obligations. In line with these accounts of the leisure management of the ancient Greeks and
Romans, Korstanje and Busby (2010) link the search for pleasure through travel to the concept of
holidays.

From our side, we will try to capture the ‘traces' of tourism and mobility in general over the
centuries, from various historical sources.

5.1. Mobility in the Years 1200-300 BC (Eastern & Southern Mediterranean,
Southern Asia)

In this period of time it is reported that in the wider areas of the Tigris and Euphrates rivers,
people created the first city clusters, developing the first undivided nation on the banks of the Nile
River in present-day Egypt. There is no doubt that the social pattern of that period gave rise to the
development of new forms of movement. The occupations of individuals in the commercial sector,
the movements of state officials to carry out their administrative responsibilities in various
geographical locations in their country, or the participation in sacred festivals in early urban centers
by rural people, could be considered as an early mobility of a travelling nature.

Although travel activities at that time were relatively geographically limited (i.e. in the
complex of areas around the plains of present-day Palestine and Syria), however, shipbuilding
opened up new geographical destinations over longer distances (e.g. to the Persian or Indian
Ocean, the Mediterranean, etc.) (Casson, 1974).

Of course, in areas where maritime transport was not feasible due to mountainous terrain
(e.g. the Syrian or Palestinian regions), the mobility of travellers at that time relied on walking or
the use of animals (donkeys, oxen, horses, etc.) which pulled heavy wagon structures.

Another key point to remember is that the lack of organized roads was the most essential
reason why commerce exchanges were not so regular between the cities, because the carts with
goods could not move on rough dirt roads that only supported the heavy wheels that pulled the
primitive animal wagons.

5.2. Mobility in Greek Territory

As far as the Greek area is concerned, the movement of people and goods seemed to be
more intense, mainly in the Minoan period (3000-1450 BC) in the area of Crete, and in the
Mycenaean period in the Peloponnese, as well as in other parts of Greece. One of their common

=10=
Axaodemuuno uzoamencmeo ,, Taranm“
Bucwe yuunuwe no acpobusnec u pazsumue na pecuornume - I1noeous



New knowledge Journal of science 12-2 (2023)

features was an extensive road network that allowed them to move between regions with greater
ease.

As Boys-Stones et. al (2009) state, social status and occupation were the main driving
forces that gave impetus to the travel opportunities of the ancient Greeks. As a result, a significant
proportion of the archaic Greek population made trips to the wider Mediterranean region, both to
sell their products and to visit a religious pilgrimage, to attend sporting events, or even to
experience historical sites in other ancient cities far from their place of residence by travelling.

On the other hand, travel activities in ancient Greece were not exclusively related to
commerce or recreation, as mentioned above, but there were also categories of travellers who
changed their places of residence for completely different reasons, such as soldiers, mercenaries,
or political envoys from the scattered Greek kingdoms (Harris, 2000).

5.3. Basic Travel Motives in Ancient Times

Although modern tourism could not have existed in previous centuries, in no way can one
claim that "tourists" did not exist in the ancient past. For example, travel related to education
(gaining knowledge) or entertainment was already known both in the period of the Pharaohs in
Egypt and in the later classical world (Gyr, 2012). In these periods there is evidence of travel
stemming from a luxurious lifestyle and the search for experience, entertainment and relaxation.

Also, according to Casson (1974) obvious signs of tourism, i.e. travel for leisure and
curiosity, can be traced back to the New Kingdom period in Egypt, circa 1500 BC.

On the southern side of the Mediterranean, in ancient Egypt, in general, the concept of
travel differed greatly from our modern understanding of the term, which is largely associated with
tourism.

In all periods of Egypt's history there have been various motives for making a journey, the
main one being search for food and supplies. At the same time, another secondary reason for travel
was the expansion of a kingdom's (or state's) territory into new geographical areas, due to
demographic pressure or as a consequence of military motives.

Noting the factors that prompted someone to undertake a journey, we can note the need for
commerce and the quest for profit, the need to find and supply raw materials, the supply of luxury
goods or exotic products. We also should not overlook the human curiosity that drove a long
journey, as well as the medical reasons that motivated some people to visit other regions (states or
cities) in search of treatment. Kopp-Junk (2013) respectively adds that other categories of travel
had reference to religious reasons (e.g. for pilgrimage visits), or for social reasons (e.g. marriages).
The author also considers that some of these travel motives are attested for ancient Egypt, while
others are not.

Following the author's conclusions regarding mobility in ancient Egypt, it is worth noting
that the search for food is not considered to be a substantial factor in travel at that time, although
some records will point to the mobility of foreign travellers, such as the Nubian records, who
visited the island of Elephantine in search of work.

On the other hand, military motivations seem to be supported by various military
campaigns, such as those described in the Annals of Thutmose III. K&pp-Junk (2013) goes on to
argue that the Egyptian journeys to Punt or Byblos were economically motivated, while Harkhuf's
journeys were caused by a mixture of economic and military reasons.

From Pharaonic times there is little evidence of travel for leisure, or what we would
interpret as 'tourist' travel today. However, business travel seems to have been predominantly
immersed in the nature of official travel. Thus, commerce delegations from various countries
visited the Nile Valley to exchange the products of their cultures (Mark, 2009). According to the
author, it is also worth noting that depictions of Egyptian travellers are rare in Pharaonic Egypt.
Occasionally, Egyptian means of travel and transportation appear in frescoes and reliefs on tombs
and temples.
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Kopp-Junk et al. (2017), describe the high mobility level attested in Egypt since ancient
times. Expeditions are witnessed in the Predynastic period (up to about 3050 BC). It is worth
noting the diversity of the travellers, who belonged to different social strata of Egyptian society,
practicing various professions, i.e. not belonging to missions. In addition to these professionals
who required a high degree of mobility (such as merchants, messengers and members of the army),
there is documented evidence of many other travellers (travelling doctors, architects, scribes,
craftsmen, workers and priests) who were often (but not always exclusively) members of
expeditions.

A fairly large number of travellers represented the lower levels of the population (such as
ordinary workers recruited for the construction of the pyramids and other large-scale state projects,
as well as soldiers or unskilled laborers), reflecting the existence of a high rate of mobility, which
was not restricted to the elite.

Conversely, most of the travellers seem to have been men, while women are rarely
mentioned in the historical records (Bunson, 1991) and only indirectly can their mobility be
confirmed according to the author. In particular, he cites as an example of women's mobility the
Egyptian wedding customs, according to which after the wedding women followed the husband
home.

Nardo (2014) argues that from the written historical sources it can be inferred that the
ancient Egyptian traveller never travelled randomly, but always had a fixed destination.
"Curiosity" as a travel motive is attested in various imprints, such as the temple on the island of
Philae, in which there are inscriptions of visitors who show interest in ancient buildings.

The 'desire for education’ as a stimulus for starting a journey is very rare in ancient Egypt,
according to Nardo (2014). It is evident, for example, from New Kingdom school excursions to
temples and other monuments, as attested by the inscriptions of visitors.

Similarly, religious travel is attested in Ancient Egypt from the earliest times. Nardo (2014)
identifies that pilgrimages (as the relative meaning of the word is attributed to them) were already
familiar during the New Kingdom, or rather the Middle Kingdom period in Egypt, where religion
seems to have had an important say in the daily life of the people of that time, and with the favor
granted to economic development by a vast river like the Nile, which made travel anywhere in the
country relatively easy, we may conclude that such events set huge crowds in motion.

In Mesopotamia, as well, commerce seems to have flourished from ancient times. Caravans
were a common sight on the roads, loaded with goods that were sold in the wider region of the
kingdoms of that time (Casson, 1974). Casson (1974) reports, respectively, that a century and a
half BC we can also discern in Egypt some signs of tourist travel for the purpose of mere curiosity
or pleasure. In the author's view, these forms of travel basically appeared in the Nile Valley and
not in Mesopotamia, because the areas near the Nile offered an abundance of building stones which
the pharaohs began to use for their magnificent tombs, pyramids and temples as early as 2700 BC.

On the walls of these monuments we find messages left by people of that time who had
made a special journey to visit these impressive historical witnesses of their time (Lorna and
Gahlin, 2003).

5.4. Mobility During 1200-500 BC

Historically, around 1300-1200 BC, major changes occurred in the eastern Mediterranean,
with the Iron Age following the end of the Bronze Age (Joshua, 2019). A series of events involved
both natural disasters (earthquakes, climate change, etc.), as well as wars, invasions or political
instability in various regions of the eastern Mediterranean.

By listing the events of that period as a chronological sequence, the author concludes with
the fall of the Mediterranean people civilization. He mentions, that a series of earthquakes resulted
in the destruction of cities, while the occurring climate changes resulted in poor harvests, which
in turn led to famines, social and political instability (due to the prevalence of famines) and social
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uprisings as a result of the chain of poverty. These factors then forced the expulsion of large
populations from their lands, seeking new migratory areas in the Mediterranean region to settle.
All this search for new areas of settlement according to Joshua (2019), brought turbulence to the
lives of existing populations that ultimately resulted in the decline of Mediterranean civilization.

In this new era, sea travel is still the fastest way to get from one place to another. At the
same time, the great maritime powers of the previous millennium (Minoans, Mycenaeans,
Egyptians) have now been replaced by a new nation of traders, the Phoenicians, who, since 1200
BC had monopolized the Mediterranean for about four hundred years until the Greeks learned the
ways of the sea well enough to successfully challenge them (llieva, 2019).

The year 500 BC or so marks the moment when the Near East, the focus of ancient history
for a long time, gave way to the west, to the Greeks and Romans.

According to Casson (1974), by this time, the general outline of the ancient journey had
been broadly defined. At sea, merchant ships provided communication between the major ports of
the eastern Mediterranean.

Describing this period, Casson (1974) goes on to say that on land, the main centers were
connected by roads. The technique of paving had been developed although it was used sparingly.
Travellers had their choice of wagons, carts, donkeys, horses or camels. Along the long routes
there were inns, while in the towns travellers found inns and taverns.

Among the regular users of the sea routes and roads, official and commercial travellers, the
traveller for whom the journey is made, the tourist, is beginning to stand out.

Lascaratos' (1978) view supports the existence of genuine tourists also in the period of
ancient Greek antiquity, giving the character of travel narrators to historians such as Herodotus,
Pausanias or Strabo. He believes that the list also includes all the ancient Greek writers and
philosophers who were known for their travels abroad in order to familiarize themselves with the
wisdom and culture of other peoples.

Walton (2009b) also notes that there are many issues to be debated regarding the origins
of 'modern’ tourism, particularly in relation to earlier phenomena such as pilgrimage, or the extent
and significance of identifiable forms of tourism activity in the ancient Mediterranean.

On the other hand, Verhoeven (2013) is skeptical about simply drawing parallels between
tourism in its current form and the patterns that existed in the pre-modern era, giving as examples
the Grand Tour, medieval pilgrimages or Roman travel. This alignment of recent and earlier
tourism patterns is, in his view, completely simplistic and rather anachronistic, although it is
adopted by some scholars who study tourism science from a social point of view.

Moreover, Vukoni¢ (2010) criticizes researchers who, in his words, often end up looking
for their study in the ancient past, or those who have tried to attribute the characteristics of present
phenomena to the past. In turn, he sees this as "imposing history" and wonders if there is any point
initat all.

However, Lowenthal (1999) argues that our relations with the past can neither be forbidden
nor prescribed, because they are linked to all our ideas and institutions. Thus, a better
understanding of a person's behavior and trajectory in relation to a particular phase of their life can
only be achieved through the existence and evaluation of our historical knowledge, he argues. In
this pattern, the thought of the Danish existentialist philosopher and social critic Kierkegaard
(1813-1855) that "life can only be understood by observing the past™" seems acceptable.

Of course, the same reasoning applies to the tourism sector. In other words, despite the fact
that there are different approaches, the aim of exploring its historical journey will always remain
to understand its change over the years. It is this distinctive view that shapes the contribution of
history to tourism studies, in parallel with Towner and Wall (1992).
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5.5. Travel and Tourism in the Greco-Roman Era

With references to ancient times, travel can be seen as a complementary part of people's
mobility in terms of aspects of their social life.

Ancient peoples such as the Egyptians, Babylonians, Phoenicians, Cretans, Cretans, Jews
and Greeks, for example, although they were more entrenched in their own culture (e.g. the ancient
Greeks believed that the sanctuary of Apollo of Delphi was the 'navel of the world’), over the years
they decided to visit other peoples in their own countries, both for commercial purposes and to
exchange experiences and culture.

Page and Connell (2009) note that in the ancient cultures of the Greek and Roman social
elite, there are reports that 'early' tourists sought pleasure and relaxation in areas far from their
main cities, supporting the epitome of modern tourism: the pursuit of pleasure in a location far
from their daily lives and the use of their leisure time for non-business purposes. As Korstanje and
Busby (2010) describe, the ancient citizens of the Greeks and Romans gave due importance to
'leisure, pleasure and travel' (Korstanje and Busby, 2010).

The first great travelers were the Greeks, people eager to share their discoveries and
observations with the rest of the world, unlike the Phoenicians who jealously guarded their
findings, even spreading false information to maintain their commercial monopoly (Maksimovic,
1951). Thus, the Greeks had travelling pursuits, both seeking simple pleasure from visiting another
place, but also aiming at cultivating trade, fulfilling their religious obligations, or seeking medical
care.

As noted in Herodotus, some Greeks went to Egypt, some simply to visit in order to see
the country, others to trade (Herodotus, as cited in Dillon and Garland, 2010). The fascination that
Egypt held for the classical world is well known, at least as can be confirmed by the historical
visits of ancient Greek philosophers, such as Solon or Pythagoras.

As far as ancient Greece is concerned, it was known that the hospitality of strangers was
an act of virtue. A number of gods, such as Xenius Zeus, the goddess Athena (Xenia) as well as
the Dioscurians Castor and Polydeuces were charged with protecting foreigners.

According to the customs of that time, every stranger was part of a ritual that followed the
act of hospitality, and indeed without any distinctions among the visitors concerning their social
classes.

Some city-states, such as Corinth or Athens, welcomed foreigners willingly, taking into
account the economic benefit that indirectly resulted from their stay in the city and a way to build
their "reputation”. In this respect, warlike and xenophobic Sparta was an exception: foreign visitors
were only reluctantly accepted and at times summarily expelled: foreign ideas must be kept out at
all costs' (Kitto, 1950).

Due to its favorable geographical position in the north of the Peloponnese, Corinth was a
thriving commercial hub with two docks (one in the lonian Sea and the other in the Aegean) and
a special infrastructure for transporting ships across the land (i.e. the Diolkos), around 600 BC.

It is even reported that the city had become famous for its prostitutes (courtesans), whose
care involved the personal service of travelling merchants visiting the area for trade. And as it is
claimed (Strabo, 8.6.20), it was because of these women that the city became crowded and wealthy.

Unlike Corinth, where a traveller could indulge in carnal pleasures, a visit to the city of
Athens was primarily a cultural challenge.

When, in the 5th century BC, Pericles' Athens gained a reputation for intellectual, artistic
and material excellence (of which the most prominent feature was the newly built Parthenon on
the Acropolis), it became attractive to visitors. In addition to the cultural experience, Athens
offered a lively and enjoyable time to those who visited to take part in the great festival called
"Dionysia" (Kitto, 1950).
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It is known historically that Greek culture had a very strong influence on the Roman
Empire, recognizing that the traditions and customs of the Hellenistic heritage had been
appropriated by the Romans. Nevertheless, the oldest historical tradition of the period seems to
have belonged to Egypt, which was also a possession of the Roman Empire. According to Lomine
(2005), Egypt was for the citizens of Rome a place with exotic destinations, with a way of life very
different from that hitherto common in the rest of the Roman Empire, with a particular cultural
life, with distinct archaeological sites, to which they could relatively easily escape as travellers.

The Roman travellers of that period of Hellenistic times used to visit both the regions of
Greece and Egypt, since the geographical distance between the three countries offered relatively
easy travel.

According to Pliny the Elder, the average journey from Puteoli (the port of Rome) to
Alexandria with a good wind was at least twelve days (Friedlander, 1965).

Classical Rome gave impetus to travel and special forms of holidays. Holiday travel
became more frequent due to the development of infrastructure. Around 300 AD, there was a road
network with 90,000 km of major arterial roads and 200,000 km of smaller rural roads (Gyr, 2012).
In combination with the transport system, three other factors contributed significantly to 'tourism'’
during the Roman Age: common currency, language and the legal system (Hudman and Jackson,
2003).

Then there were 'seaside resorts' where the upper classes and masses flocked each summer
to escape the overcrowded and unhealthy conditions in Rome (Page and Connell, 2009). Tourists
in the Bay of Naples, located about a hundred miles from the capital city of Rome, were able to
rent rooms in the existing pensions clustered near the shore, and could enjoy culinary delights in
the area’s seaside restaurants and wine shops (popinae) (Perrottet, 2003). Wealthy Romans thus
spent a lot of time on the beaches of Egypt and Greece. Hence, Feifer (1985) states that the first
civilization to produce truly mass tourism, both in letter and spirit of the term, was the Empire of
Rome.

'Roman tourism' reached its peak in the 2nd century AD due to the Pax Romana, which
provided more stable political conditions for travel. At that time, a large number of Roman visitors
travelled to Greece because of the mythology, monuments, the Olympic Games and other
festivities. Hadrian, the most well-travelled of the Roman emperors (Casson, 1985) restored and
enlarged 'Athens of Theseus', adorning it with new and stunning buildings, still verified by the
inscription on the triumphal arch built in his honor.

The Romans, like today's tourists visiting numerous European churches and cathedrals,
visited each temple individually. The sacred plateau of the Acropolis was filled with people-not
only Roman tourists (worshippers and their guides), but also officials and religious officials,
astrologers, priestesses, preservationists, porters, and even police officers to protect the temple's
precious artifacts (Perrottet, 2003).

Ancient travellers had many of the characteristics of their later counterparts. In the same
way as today, ancient tourists carved their marks (graffiti) on the stones of Egyptian pyramids or
other monuments as evidence of their visit, while local stonemasons made similar inscriptions for
high-class visitors, such as those found in the necropolis of Thebes. "Tourist behavior' included
buying souvenirs as travel souvenirs, shopping for friends and relatives and, as with a mass
gathering of today's tourists, waste management (Casson, 1974).

Herodotus' counterpart who lived six centuries earlier, in the second century AD, was
Pausanias, a travel writer who, by all accounts, travelled throughout Italy, most of Asia Minor,
Syria, Palestine and Egypt, and described the Greek lands in ten volumes. Today, we have only a
small excerpt of the "Tour of Greece", which in those ancient times could have been used as tourist
reading. His lines clearly state that he was primarily attracted to the sanctuaries, but he also notes
many other attractions that are not of a religious nature. Pausanias' work thus informs us about the
fact that, not only that there was tourism in Roman Greece but also that visits to sanctuaries as
tourist - and religious - destinations were prevalent (Stark, 2009). His intentions were to describe
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the sights with a particular emphasis on those worth seeing and which even in his time could be
said to be of particular interest (Mee and Spawforth, 2001).

There have also been guides mentioned on many occasions in Herodotus' Histories. They
lived and worked not only in Egypt, but also in Greece, where they were also mentioned by
Pausanias. He refers to them as "exeggii”, with the name of one of the guides marked (*"Aristarchus,
the guide to the sights of Olympia™). They guided people, pointed out the notable sights (temples,
altars and statues), described local rituals, explained customs and told the traditional stories of
historical and mythical events related to the place. Thus according to Lomine (2005) the guides
also had an important function as brokers of culture.

Therefore, there are views that in the last centuries of the Roman Empire tourism really
existed. Although tourists were a minority and not the majority of travellers, one cannot deny the
recreational or cultural aspect of these ancient journeys.

6. Travel and Commerce

In the Greek era, commercial travel was mainly by sea. It can be argued that the sea
broadened horizons and ensured that the Greeks would not be isolated from each other: Eventually,
their ships reached the central and eastern Mediterranean and established the overseas contacts
that would prove so fruitful (Mee and Spawforth, 2001). These voyages were made far safer by
the time of Pericles due to the control the Greek navy gained after the Battle of Salamis (480 BC)
and the establishment of the Athenian-led Delian Alliance. Ships could sail without any fear of
pirates with dangers lurking only on the high seas. Ships set sail and sailed by day at a close
distance from the mainland as navigation at night was unsafe due to the lack of high quality charts,
compasses and beacons (Flaceliere, 1979).

The most common reasons for mobility in the ancient world involved participation in wars,
for commercial activities, for reasons related to politics, or to fulfil religious duties. For all of the
above reasons, modes of mobility, at least on land, were carried out using carts, sub-carriages
(mules or horses), or on foot (hiking). With regard to wagons in particular, two-wheeled or four-
wheeled wagons were most efficient in moving goods (Garland, 2007).

Moreover, as can be understood from the difficulties of road travel at that time and despite
the fact that there was an extensive road network in most of ancient Greece that connected even
the most remote geographical locations, a long journey must have required a significant cost for
its realization. Consequently, the possibility of using horses was mainly the privilege of the
wealthy of the time, while the rest of the people who had to travel by road from one place to
another covered the distances by walking. To get from Athens to Olympia, which in Crowther’s
(2007) words was a huge, time-consuming, and dangerous undertaking, took about five or six days
of walking.

Travellers also had to face a series of dangers and difficulties during a journey, ranging
from the existence of bandits, to road obstacles (e.g. rivers without bridges, etc.) which made it
difficult for them to move from one place to another. Thus, travellers carried only the basic
necessities, while travelling in groups or accompanied by their slaves. During Roman times,
especially from the second century BC onwards, bandits attacked, kidnapped and even Kkilled
travellers during their raids, and the evidence shows that ordinary people sometimes travelled at
great risk.

Travellers rarely had the opportunity to stay in inns and so they looked after their own self-
sufficiency. Garland (2007) using the words of Aristophanes, stated that the suitability of
accommodation was not necessarily to the point where they could cater for the accommodation
needs of travellers. Thus for example, it is reported that in Piraeus, the inns there had a negative
reputation for the inconvenience and bedbugs they offered their customers, along with their use as
a place of prostitution, among other things.
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In Roman times, the number of accommodation facilities was much greater, especially in
cities, but most inns were probably of the third class" (Friedldnder, 1965). It does not seem at all
surprising that what was widely believed in ancient nations, namely that travel was a "necessary
evil", bearing in mind the conditions of travel, where they spent the night, the food and the means
of transport available to them (Vasoli, 1967).

7. Archaeology of Religious and Sports Tourism

One of the most frequent and common reasons for people to travel, since the antiquity, was
to visit religious sites. The most popular religious pilgrimages in ancient Greece included the
sanctuary of Apollo at Delphi, Delos, or a visit to the temple of Isis in Egypt.

According to Stark (2009), because the nature of this category of travel involved the
expression of religious worship, visitors could be described as 'pilgrims'. At the same time, the
author states that since the ancient Roman era, activities that could be described as belonging to
the category of tourist behavior were already mentioned, as were their modern counterparts.

The majority of pilgrimage journeys in Greece during the Archaic period were made by
individuals who for various reasons visited a particular holy place, but Jonkers (2012) suggests
that the organization of 'official pilgrimages' may have developed more gradually. Herodotus in
his 'Herodotus Historiae' records the custom of organizing religious events in honor of the gods,
both in Greece and Egypt.

Four festivals stood out for their importance in ancient Greece: the Olympic Games in
Olympia, the Pythian Games at Delphi, the Isthmian Games on the Isthmus of Corinth and the
Nemean Games held in Nemea, bringing together athletes, artists, officials and spectators from all
over the Greek world. Various festivals in ancient Greece, such as the Dionysia or Panathenaea,
attracted visitors from various cities of Greece, on the occasion of the performances organized by
famous ancient writers.

Even tyrants from Sicily and Greek kings from Cyrene regularly sent chariots to compete
in the Olympics and Pythia (Dillon and Garland). A different concern is raised by Scullion (2007),
who doubts that there were religious motives for travellers to visit from one place to another,
pointing out that each Greek city had its local sanctuaries. In particular, he wonders why some
wealthy individuals travelled to Greek shrines in other cities? Why would they not be satisfied
with the local rituals? Was there a compelling religious motive for traveling to Olympia,
Epidaurus, or Delphi, or was it the main attractions, the wider fame, the greater prestige, or the
better performances that motivated them to make that trip?

Delphi was visited not only by Greeks but also by numerous foreigners. Among the visitors
were kings and military leaders and several Roman emperors, representatives of cities and masses
of ordinary people. All tended to visit this spiritual center of Greece to receive the advice of Apollo,
whose wisdom was offered to the people through the oracle of Delphi, in order to participate in
the Pythian Games in his honor (named after the snake, Python, whom Apollo killed). They also
had the opportunity to admire a unique 'exhibition' of architectural and artistic achievements. In
fact, nowhere in Greece could one see such gold and confirmed glory in one place (Casson, 1974)
in the setting of a spectacular mountainous landscape.

Scullion (2007) believes that the supremacy of Delphi was certainly not based on specific
religious elements, but on the antiquity and high reputation of the oracle, its impressive setting and
rich mythology, but mainly on the political capital it had accumulated.

In contrast to the 'cosmopolitan air' of Delphi, Olympia was intended for 'national
gatherings'. The Olympic Games, in which only free Greeks participated, created a heightened
awareness among Greeks that although they were separated by geographical borders, political
systems, mountains, seas and very often engaged in mutual wars, they all belonged to the same
Greek world.

Towards the end of the nineteenth century, archaeologists discovered in the area of
Olympia what was left of the sanctuary of Zeus, the site of the Olympic Games.
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This particular ancient sporting event dedicated to the god Zeus was one of the most
important cultural events of the entire Greek territory. As a competitive activity, the area attracted
athletes and visitors not only from the Greek region but also from the Greek colonies, in a period
between 776 - 393 BC.

There is no doubt about the crowds of visitors during the sporting event of the Olympic
Games, who stayed in unorganized campsites around the area. Although the number of visitors
cannot be accurately calculated, rough estimates suggest that around 45,000 travellers gathered in
the area during the games.

The temple of Zeus in ancient Olympia, which began construction in 470 BC, was
dominated by the gold and ivory statue of the god, which was twelve meters high and created by
Phidias, and was one of the Seven Wonders of the World. In the Games site, there was an adequate
sports infrastructure with numerous facilities such as the stadium with its earthen banks (without
seats).

For the hospitality of the dignitaries, there was the guesthouse "Leonidaion” near the
sanctuary of ancient Olympia, which was a gift of the Naxian architect Leonidas (Phoca and
Valavanis, 1999).

Apart from the large crowds of visitors, most of whom were spectators of the games, the
Olympic Games created a new level of competition related to the presentation of musical and
poetic games (Crowther, 2007).

In the Roman period that followed, the cultural monuments of ancient Greece (e.g. temples,
statues, etc.) became a major attraction for visitors (Casson, 1974). Even the site of Olympia
continued to be a place of tourist visit, considering that it had the character of an important
educational experience enlightened by the glory of antiquity.

So if the history visits of Roman tourists to the ancient Greek cultural monuments
according to Friedlander (1965) were a basic motive for travel between the two states, some
travellers simply continued to visit them with religious motives, sacrificing or making offerings to
honor the ancient Greek gods. Stark (2009) even confirms the character of this category of visitors,
since their motives were not only limited to the tourist tour, but also to fulfilling pilgrimage needs.

8. Conclusions

Although Vukoni¢ (2012) suggests that the period of ancient times is not suitable for
studying the historicity of tourism, it can be argued that all of the preceding references in the
previous paragraphs reveal many similarities with today's tourist travel motivations and behaviors.

Similarities between the ancient inhabitants of Rome and modern tourists are distinguished
at an academic level by Lomine (2005) taking into account the factors of entertainment.

Similarly, Romero (2013) summarizes that among the main motivating factors for ancient
travellers were religious reasons, cultural needs and sporting events.

Due to the context in which they took place, the inherent characteristics of ancient journeys
were physical challenge, diversity, authenticity, experience of local culture and lifestyle, mixing
with the locals, etc., which are concepts that are still attributed to tourism today (Krippendorf,
1986; Poon, 1993). Their ancient predecessors probably did not always perceive them as a
pleasure, given the hardships and the enormous physical effort related to travel at that time.

Over the years, the continuing growth of the transport sector has provided a similar
dynamic to the growth of the tourism sector. Despite the fact that during the last century a number
of serious obstacles have at times had an impact on the touristic product (wars, economic crises,
pandemics, etc.), tourism has nevertheless moved from local communities to international markets.
Technological progress and social networking tools have added important options for tourism
service providers on the one hand, and for the final consumers of travel products on the other.

The modern inventions (of the last century) in the means of tourist transport (aviation,
trains, roads, etc.) have significantly changed the tourist activity in relation to the past. The
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reduction in the cost and time of travel has made travel possible for all social classes, not just the
wealthy.

If our intention is to list the most important factors that have reshaped tourism development
in recent years, we can mention the following: the long-term rise in the income level of households,
the expansion of travel choices at a global level, the proliferation of regions offering tourism
experiences, the reform of tourism legislation in order to protect tourism service providers and
consumers, the development of specialized studies on tourism, the development of the tourism
industry and the development of the tourism industry, the development of the tourism industry and
the development of the tourism sector.

Modern technological infrastructure and advances in information and communication
management now offer a significant dynamic to the tourism industry. E-tourism has now changed
the way travellers are informed, enabling them to search through a multitude of global sources for
the information they need to compare and choose their destination and accommodation. Tourism
operators, on the other hand, can manage their supply chains more efficiently in terms of
procurement, financial transactions and reporting.

It is worth noting that one of the main changes that has also been observed in recent years
in the tourism industry is the shift in the desire of travelers from simply seeking beautiful places
for holidays to seeking new experiences. The modern tourist seeks to be more active in acquiring
tourism experiences, actively and interactively participating in this goal. Since he/she has
innovative technological applications at his/her disposal, he/she has radically modified the way
he/she shapes his/her tourist experiences. Social media interacts with his/her desires and needs in
order to influence his/her decisions about tourism experiences.
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Abstract: The development examines issues related to the environmental policy of public
interest enterprises and the usefulness of its disclosure in the required non-financial declaration.

The regulatory framework in the context of the environment is discussed. Conceptual views
were defined according to certain eight criteria. The latter are specified on the basis of the
guidelines drawn up in the Ministry of Finance Directive in connection with the implementation
of Chapter Seven "Annual Reports”, Section Il "Non-Financial Statement™ and Section IV
"Consolidated Non-Financial Statement" of the Accounting Law.

The criteria determine the risks that can reduce the sustainability of the global economy. It
emphasizes the concept of long-term profitability combined with social justice and environmental
protection. An empirical study of a representative sample of companies in various sectors has been
carried out, and specific results have been disclosed.

Keywords: social policy, non-financial information, public company, quantification

Introduction

It is indisputable that human activity and the activity of a significant part of enterprises
have an impact on flora and fauna. Climate change is a consequence not only of changes in natural
objects - the Sun, volcanoes, etc., but also as a result of the negative impact of man on soil, air,
water. This is precisely why regulatory changes regarding disclosure and disclosure elements of
corporate environmental policies have become necessary.

The article will examine the content of these policies and attempt to quantify the usefulness
of the non-financial information that is publicly disclosed.
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Materials and Methods

The normative acts aimed at controlling the activity of the enterprise in the aspect of
environmental prevention are various Directives, Laws, Resolutions, Decisions, etc. The legal
requirements are aimed at: air quality; Waste Management; water quality; protection of nature;
ndustrial pollution control and risk management; chemicals; genetically modified organisms; noise
from machinery and equipment; nuclear safety and radiation protection; civil protection®.

According to the requirements of the Environmental Protection Act, (Environmental
Protection Act, last amended 2020, Art. 19) information concerning ecology can be primary,
available pre-processed and purposely processed. Anyone can access this data, which is
categorized as follows:

v’ the state of the components atmospheric air, atmosphere, waters, soil, subsoil,
landscape, natural objects, mineral diversity, biological diversity and its elements and the
interaction between them;

v’ the factors damaging nature: natural and anthropogenic substances and processes;
different types of waste and their locations; risky energy sources - noise, vibrations, radiation, as
well as some genetically modified organisms. Activities and/or measures, including administrative
measures, international treaties, policy, legislation, including reports on the implementation of
environmental legislation, plans and programs, that have or are capable of having an impact on
environmental components can also be presented upon request;

v the state of human health and the safety of people, insofar as they are or can be affected
by the state of the components of the environment or, through these components, by the factors,
activities or measures specified in the previous point;

v" objects of the cultural-historical heritage, buildings and facilities, insofar as they are or
may be affected by the state of the components of the environment or, through these components,
by the factors, activities or measures specified in item 2;

v~ analysis of costs and benefits and other economic analyzes and assumptions used within
the measures and activities specified in item 2; emissions, discharges and other harmful effects on
the environment.

Directive 2014/95 of the EU of 22.10.2014. recognizes the importance of social and
environmental policy disclosures. In this way, the risks that can reduce the sustainability of the
global economy are determined. It emphasizes the concept of long-term profitability combined
with social justice and environmental protection. In this context, "the disclosure of non-financial

! Environmental Protection Act, SG No. 91/2002, ... final change SG No. 54/2020;

Convention on environmental impact assessment in a transboundary context, SG No. 86/1999, last amended. No.
5/2018;

Directive 2014/52/EU of the European Parliament and of the Council of April 16, 2014 amending Directive
2011/92/EU on the assessment of the impact of certain public and private projects on the environment; Directive
2011/92/EU of the European Parliament and of the Council of 13 December 2011 on the assessment of the impact of
certain public and private projects on the environment; Ordinance on the conditions and procedures for carrying out
an environmental impact assessment, SG No. 25/2003, last amended. SG No. 67/2019; Order No. 183/28.02.2020 of
the Minister of the Environment and Waters on access and the procedure for completing, updating and entering
information in the Public Registers under Art. 102 of the Environmental Protection Act. The Framework Directive
96/62/EU for the assessment and management of ambient air quality; Directive 99/30/EU concerning standards for
sulfur dioxide, nitrogen oxides, dust particles and lead in atmospheric air; Directive 92/72/EEC on atmospheric air
pollution with tropospheric ozone; Directive 99/32/EU to the minimum sulfur content in gas oil.; Directive 94/63/EU
on the reduction of emissions of volatile organic compounds (VOCs) released into the atmosphere from stationary
sources; Directive 97/68/EU on measures to limit atmospheric air pollution from engines installed in off-road
machines Waste management; Directive 75/442/EU on waste; Directive 91/689/EEC on hazardous waste; Regulation
EEC/259/93 on the monitoring and control of the transport of waste within, to and from the EU; Directive 94/67/EU
on the incineration of hazardous waste; Directive 99/31/EC on waste disposal; Directive 91/157/EEC on batteries and
accumulators containing certain hazardous substances;
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information helps to monitor, measure and manage the results of the activities of enterprises and
their impact on society"” (Directive 2014/95, (3)).

The directive requires the preparation of non-financial information by certain large
enterprises, which information concerns employee and social issues (including respect for human
rights), corruption and environmental protection.

By disclosing non-financial information, the following goals are achieved:

» Consistency of information - reflected in the determination of "rough” criteria (rough
framework) for reporting;

» Comparability of information - possibility to compare information between companies
operating in the same industry;

> Highlighting the most likely reasons for the realization of specific risks in order to
inform all users of reports and to correct initial intentions in relation to investments in the given
reporting unit;

> Reflecting the corporate social responsibility policy. The latter is "a concept in which
companies integrate, on a voluntary basis, their environmental protection and social initiatives into
their business strategies and in interaction with all stakeholders” [9].The concept has been
supplemented, perceiving that it is "the responsibility of an organization for the impacts of its
decisions and activities on society and the environment; social responsibility is realized through
transparency and ethical behavior and contributes to the sustainable development, health of
society [10].

> Access to this type of information (for investors) is seen as a step towards achieving
market and political incentives to favor business investment and efficiency.

The exemption of enterprises (according to accepted criteria) from the preparation of the
Non-Financial Statement is determined with the aim of reducing the overall regulatory burden and
is of the "think small first" type.

When providing information, businesses can use the Eco-Management and Audit Scheme
(EMAS) in addition to the national frameworks. It is natural that the organizations until the
adoption of EMAS used other informal systems - environmental management systems (EMS). It
should be specified that this system is voluntary and is used by those companies that have made a
commitment to evaluate and improve their environmental performance.

The reasons for the development of this type of system is both the need for optimal use of
resources and the need for their recovery.

The characteristic features of the new system can be summarized as follows:

> Itis applicable to all sectors of the economy;

» Simplified methodology, which makes it possible for both small and medium-sized
enterprises with limited financial resources to use this standard more willingly;

> Stricter requirements for measuring and evaluating environmental results, compared to
previous standards;

> Unified environmental indicators, on the basis of which it is possible to compare the
environmental protection activity of an enterprise in a different time horizon, as well as between
different enterprises within the same reporting year;

> Disclosure of information to the entire public through an environmental declaration.

» Performing an internal environmental audit, which as a type of control repeatedly
minimizes its costs compared to the accumulated benefits for the reporting unit and for society. It
is assessed whether the management system corresponds to the objectives and policy of the
organization;

» High degree of participation of workers and employees in the system - conducting an
open dialogue with all of them in relation to the company's activities;

» Performance of external control of the activity - a type of independent inspection by a
certified body.
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Before the proposal of this type of system as an environmental standard, ISO 14001 was
normatively regulated. The latter is not repealed, rather the EMAS system builds on new
requirements and it is obvious that it can be categorized as the most reliable and sustainable system.

When disclosing environmental information, it would be good for companies to be guided
by the Principles enshrined in the UN Global Compact, which are specified in the following
guidelines in the section on environmental activities [11]:

» support for preventive approaches in environmental protection. From the point of view
of the fact that prevention is significantly more effective (it is even economically more profitable
to prevent an action that destroys nature than to look for methods to restore normal flora and fauna,
as well as for human health), then solving known problems can be helped by a combination of
mitigation and restoration measures.

» taking initiatives stimulating the assumption of greater responsibility towards the
environment. In this context, Vaclav Havel's words are particularly relevant: "We are still not able
to understand that the only common pillar of all activities - if they are to be moral - is responsibility.
Responsibility is something higher than my family, my country, my company, my success.”[12].

The welfare of society should come first. Only then can personal good be reached.

» promoting the development and dissemination of environmentally friendly
technologies. According to an empirical study [13] only for the territory of our country, companies
invest in "green economy" for the following reasons:

v" compliance with the regulatory requirements for environmental protection;

v" increase in profits;

v cost reduction;

v" increasing the company image;

The initial view that investment in such technologies is high, are not confirmed. The
benefits are environmental and social, and operating costs are comparatively lower.

In order to harmonize Bulgarian legislation with European legislation, specific changes
were made to the Accounting Act [28]. Section Il Non-financial statement and section IV
Consolidated non-financial statement were introduced to Chapter VII Annual reports. The
highlights regarding the publicly disclosed information are defined as [28, art. 48, paragraph 2]:

» brief description of the business model of the enterprise - purpose, strategy,
organizational structure, infrastructure, products, followed policies regarding the main and
auxiliary activities of the enterprise and others;

» a description of the policies that the enterprise has adopted and follows in relation to
environmental and social issues, including the activities it has carried out during the reporting
period and their results;

» the objectives, risks and tasks ahead in terms of environmental and social policies,
including a description of such activities, that would result in an adverse impact on the
environment, employees or other social issues;

» description of the main indicators for the results of activities related to environmental
and social issues.

The declaration is prepared specifically by those enterprises of public interest, which for
the reporting period as of 31.12 report an average number of personnel over 500 people and are
classified as large enterprises.

Partial information on disclosure of environmental protection measures adopted and
reporting of costs in this regard can be found in IAS 1 Presentation of Financial Statements, IAS
41 Agriculture, 1AS 6 Exploration and Evaluation of Mineral Resources, I1AS 37 Provisions,
Contingent Liabilities and contingent assets, etc.
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According to a Ministry of Finance Directive from 2017, companies must disclose their
environmental policies in the following directions:

1. current and foreseeable impact of the activity on the environment, as well as on the
health and safety of workers;

2. the use of energy from renewable and/or non-renewable sources;

3. emissions of greenhouse gases;

4. water consumption;

5. air pollution.

These main emphasises are represented by the scheme:

Emphasis 2

Direct and indirect emissions into
the atmosphere and the intensity of
greenhouse gas emissions

Emphasis 1
Environmental
impact of energy use

Emphasis 4
Emphasis 3 Impacts on natural ecosystems that
. result in the flow of ecosystem-valued
Use and cons_erv_atlor! of natural resources materials in the future
and related biodiversity conservation
Emphasis 6

Emphasis 5

Waste management Impact of transport

N ]

-
D
Emphasis 7 Emphasis 8
Environmental impact of Development of environmentally friendly
pollutants products, services and technologies

g g ~

Scheme 1. Conceptual emphasises regarding environmental policies of enterprises

Source: Instruction of the Ministry of Finance regarding the implementation of Chapter Seven
"Annual Reports”, Section 11l "Non-Financial Statement” and Section IV "Consolidated Non-
Financial Statement" of the Accounting Law. Internet resource: www.minfin.bg
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In the following lines, the main highlights will be explained in order to highlight their key
role as part of non-financial information.

Regarding how the use of energy affects the environment (emphasis 1) - an EU report in
the Environment sector [29] strongly advocates the opinion that it is not possible for a primary
energy source during its processing not to have a harmful impact on nature.

Energy is obtained from certain raw materials. "In the European Union, 56% of energy is
obtained by burning fossil fuels (coal, natural gas and oil). Nuclear energy (35%) and renewable
energy resources (9%) are also used” [29].

In Central and Eastern Europe, about 80% of the energy is obtained by burning fuels -
nuclear fuel provides 12%, and renewable energy resources - 8% [29]. Primary energy sources are
non-renewable (fossil solid fuels, crude oil, natural gas) as well as renewable raw materials
(hydropower, geothermal energy, biomass, wind and solar energy). Primary energy sources can be
classified according to their greenhouse effect into high-carbon and low-carbon fuels (biomass)
and carbon-free fuels (wind, solar, hydro-geothermal and nuclear). .

Enterprises must disclose the types of fuels they use for energy production.

Regarding emphasis 2 - During the burning of solid fuels, emissions of CO2, SO2, NOX,
dust and solid particles are released. CO2 is the main culprit of the greenhouse effect, while SO2
and NOX help to form acid rain and, together with dust, worsen air quality. It is necessary to
publicly disclose the quantities of harmful emissions as well as the policy for reducing greenhouse
gases.

In relation to emphasis 3 - one of the objectives of the Strategic Plan for Biodiversity
(2011-2020) is that by 2020, but no later, incentives, including biodiversity-damaging subsidies,
have been eliminated, phased out or modified in order to minimize or avoid their negative impact
and to create and implement positive incentives for the conservation and sustainable use of
biodiversity, under and in accordance with the Convention and other relevant international
obligations, taking into account national socio-economic conditions.”[30]

In relation to emphasis 4 - measures taken to improve ecosystems - afforestation, cleaning
of riverbeds, etc. are taken into account.

Regarding emphasis 5 - management should be carried out in the directions of prevention,
extended responsibility of the producer, proximity and self-sufficiency (waste should be destroyed
as close as possible to its occurrence).

The purpose of disclosure of emphasises 6 and 7 is similar to that of the previous
highlights. In relation to emphasis 8 - it is necessary to determine how socially responsible the
enterprise is in the performance of its activity.

An empirical study

The scope of the surveyed companies includes those that:

al meet the criteria for large enterprises. According to the Accounting Act [28], the
following must be fulfilled for them:

- as of 31.12 of the current reporting period, they exceed at least 2 of the following
indicators: balance sheet value of assets - BGN 38,000,000; 2. net revenue from sales - BGN
76,000,000; 3. average number of personnel for the reporting period - 250 people.

b/ fall within the scope of the so-called enterprises of public interest - they are specified in
§ 1, item 22 of the Additional provisions to the Law, they include:a) enterprises whose transferable
securities are admitted to trading on the regulated market in a member state of the European Union;
b) credit institutions; c) insurers and reinsurers; d) pension insurance companies and the funds
managed by them; e) investment intermediaries, which are large enterprises according to this law,
etc.
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¢/ exceed the criterion for the average number of employees as of 31.12. of the current one
reporting period of 500 people.

Companies should be selected from the register of enterprises of public interest. After a
thorough review of this registry, it appears that:

» The list is current as of 01.11.2016 (published on the website of the Commission for
Public Supervision of Registered Auditors) [15];

» 569 companies that are recognized as enterprises of public interest have been disclosed:;

» From the total number, 12% already in 2016 are declared bankrupt;

» Toward the end of 2020, after a personal inspection, it was found that there are actually
70 companies with a staff list of over 500 people;

> A sample of 37% of the companies (26 enterprises) will be investigated, regardless of
the fact that even with a significantly smaller number specific results can be derived.

Table 1. Researched companies

Ne  [Name of the public company Economic sector
1 |Kozloduy NPP SSK eP;g?;;tion, transmission and distribution of electrical
2 |Bulgartransgaz SSK Production, transmission and distribution of gas
3 |ViK Burgas SSK Collection, purification and delivery of water
4 |ViK Plovdiv SSK Collection, purification and delivery of water
5 |Evrohold Bulgaria SK-Sofia Financial and insurance activities
6 |Bulbank SK Financial and insurance activities
7 |Bulgartabak holding SK- Sofia Industry of tobacco products
. Repair, maintenance and operation of railway
8 |NK Jelezopatna infrastruktura infrastructure
9 |DSK SK Financial and insurance activities
10 [Gejnenerdji Bulgaria 1 SK Supply of electrical energy
11 |Evrohold Bulgaria SK -Sofia Financial and insurance activities
12 [Bulstrad Viena Insurance Group- Sofia [Financial and insurance activities
13 IM+S hidravlik SK Production of hydraulic pumps, hydraulic and pneumatic
motors
14 [Monbat SK Chemical industry
15 |Neohim Sk - Dimitrovgrad Chemical industry
16 [First investment Bank SK Financial and insurance activities
17 [Petrol SK Trade in motor fuels and lubricants
18 [Raifajzenbank SK Financial and insurance activities
19 [Sinergon holding SK Financial and insurance activities
20 [Sofarma treyding SK Pharmaceutical industry
21 [Spidi SK Postal and courier services
22 |[Stara planina hold SK Financial and insurance activities
23 |Sofijska voda SK Collection, purification and delivery of wate
24 [Trejsgrup hold SK Building industry
25 ury Gagarin SK Printing activity
26 |Eurobank SK Financial and insurance activities

The research will be conduct in several directions (the specified 8 emphases in
environmental policy will be used as criteria):

1. What types of criteria every company must disclose information (for example, if a
company does not emit greenhouse gases during its activities, it cannot provide data on this);

2. Is information disclosed according to the required criteria;
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3. Is the information sufficient or is it reflected pro forma - with one or two sentences each;

4. Is it available on the companies' websites?

The study uses MS Excel. Binary variables from 0 to 1 help summarize the results. The
attempt to quantify non-financial information - Bulgarian and foreign - has been thoroughly
reviewed by Dimitrova, P. [31].

Results

The overall result for the three studied years (2018, 2019, 2020) shows that the highest
coefficient was reached for the criterion "Waste Management” - 0.84, and the same number was
reported for the criterion "Impact on the environment from polluting substances” ( for 2018, 2019,
2020). The level of disclosed information is the lowest for the criterion "Environmental impact
from energy use" (for 2018 only). By year, the results show the following picture:

For 2018, the highest result was reported under criterion 5 *"Waste management™ for
sectors: Production, transmission and distribution of electric energy, as well as for the Chemical
industry; Collection, purification and delivery of water; Repair, maintenance and operation of
railway infrastructure (for all units). 70% of companies provide specific information about their
waste management. BRC certification is announced in the packaging and packaging materials
section, as the delivered packaging is FSC-certified - with guaranteed origin for responsibly
managed wood sources. Most of the envelopes available for package packaging are made of
polyethylene with an additive for accelerated degradation using Epi Global's polydergalax
technology. Work is also underway to reduce the volume of paper used. So, for example, Paperless
solutions for electronic management of the work process have already been developed and
successfully implemented in Speedy Ad. One of the innovations is a professional signature pad.
Its main feature is that it drastically reduces paper consumption for making deliveries. In addition,
unlike tablets, it only serves to accept signatures, which provides greater security to customers and
reduces the possibility of errors.

Copiers are also implemented, identifying how much paper each employee uses, and
containers for separate collection of paper are placed in the administrative buildings.

Separate waste systems: separate collection, minimization, recovery and recycling of
production and household waste, as well as concluded contracts with waste transfer companies,
are declared by more than 82% of companies.

Separate waste management programs are used, but as part of the Environmental
Management System (EMS). Fines imposed for non-compliance with the legislation are not
disclosed, incl. The Waste Management Act.

Over 55% of the enterprises have built sites for waste storage, incl. for hazardous waste:
oils, batteries, filter elements. 25% of all companies built these sites more than 10 years ago, i.e.
extreme construction is not required due to a change in the regulatory framework. Regarding both
2019 and 2020, the results are the same.

With a score of 0.86, it is also the second-to-last seventh indicator ""Environmental
impact of polluting substances™, which is largely contributed by the sectors "Supply,
transmission and distribution of electric energy", "Print activity", "Chemical industry", "Trade in
automotive fuels and lubricants”, "Construction industry"” - all with a coefficient of 1.

As for air pollutants - these are dust particles, nitrogen dioxide and ozone near the earth's
surface. They affect the human respiratory system to the greatest extent. Exposure to these
pollutants regularly causes bronchitis, asthma, allergies and can even lead to premature death. Over
80% of Europe's urban population is exposed to pollutants in concentrations higher than
permissible limits. For example, fine particulate matter (PM2.5) in the air reduces life expectancy
in the EU by more than 8 months.

The indicator worsened in the sectors Pharmaceutical industry and postal and courier
services - respectively 0.52.

=30=
Axaodemuuno uzoamencmeo ,, Taranm“
Bucwe yuunuwe no acpobusnec u pazsumue na pecuornume - I1noeous



New knowledge Journal of science 12-2 (2023)

The criterion "Development of environmentally friendly products and services™
ranges from 0.71 (for 2018) to 0.72 for 2019 and 2020.

The leading sectors are the chemical industry, postal and courier services, financial and
insurance services, hydraulic pump and hydraulic pneumatic motor manufacturing.

More than 37% of the companies take practical steps to reduce the costs of natural
resources - new machines and equipment with reduced environmental pollution, including
activities to optimize the circular use of purified water and a closed cycle of cooling water.

Funds have been invested in terminal reconstructions; floating tank roofs to limit
evaporation; new trestles for bottom filling of tankers, etc. ISO 9001:2015 certification is declared.

The introduction of automatic shipment stations with their environmental efficiency is
perceived as an innovation. The machines themselves are energy efficient, with monthly electricity
consumption between 20 and 30 kWh.

A positive result of the implemented environmental policy is ensuring and simultaneously
achieving efficient business, effective cost control, energy saving and reduction of harmful
emissions.

20% of companies do not disclose information according to this criterion (for 2019). There
is not even a declaration regarding the fact that the enterprise does not have the possibility or does
not intend to carry out activities in connection with this.

For 2019, there is no change with what was announced by the enterprises for 2020.

For 2018, the information (non-exhaustive) in the field of courier services is less well
presented. There is no change in the other sectors.

The criterion ""Impacts on natural ecosystems that lead to a flow of materials valuable
to the ecosystem in the future' ranges from 0.74 to 0.76. By year, the indicator changes as
follows: for 2018 - 0.74, for 2019 - 0.72., 2020 -0.76.

It is consciously emphasized that the activity of each enterprise affects at least one
component: air, soil, water. Even those that are not in the realm of polluting chemical activities,
just through the use of paper documents, affect the reduction of forests and hence climate change.

Environmental inspections have been established in about 5% of companies - they control,
coordinate and lead environmental activities. Detailed information is presented on green energy
production covering up to 98% of the needs of demanding treatment plants.

Direct and indirect emissions into the atmosphere and intensity of greenhouse gas
emissions for all three years have the same score of 0.80.

All fields are excellent, except for the gas production sector and the pharmaceutical
industry.

In the printing activity, monitoring of the sources of emissions of harmful substances in the
atmospheric air from stationary sources of pollution from established sampling points was carried
out. No deviations from the norms were found. As a recommendation, it could be presented - to
specify information about the amount of sampling points - whether they are sufficient and evenly
distributed.

Accredited laboratories monitor certain processes, such as checking air content.

In the mining industry, they specifically disclose the air pollutants that are monitored in a
controlled manner - emissions of dust, sulfur dioxide, nitrogen dioxide, ammonia, hydrocarbons,
carbolic acid.

Naturally, the railway company reports air pollution only during repairs and construction.
However, there are no specific figures for the repairs carried out for all three monitored years, as
well as an analysis of the specific volume of emissions. Only environmental impact assessment
procedures have been declared.

5% of companies mention that the CO2 emissions report has been successfully verified by
the Ministry of Environment and Water. No complaints have been filed by citizens and legal
entities against any of the companies for uncontrolled polluting activity.
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Most businesses have described the main risks they face as:

- non-compliance with environmental norms and the established quality control system and
non-implementation of activities to reduce pollution of the production area;

-increase in the amount of generated waste;

-need for a systematic review of the quality control system.

A company provides data on reducing pollution by reducing emissions of released
pollutants. A project to reduce the use of natural gas per ton has also been implemented.

Emissions of waste gases in the atmospheric air from Phytochemical plants and Plants for
solid medicinal forms are measured annually.

Effective water purification is carried out with a reduction in the volume of chemicals and
reagents. Water emissions are monitored for temperature, oxygen content, lead, copper, zinc,
phosphates and more. Soil monitoring is about nitrate, ammonia, phosphates, zinc, lead.

The next criterion "Usage and conservation of natural resources and the related
conservation of biological diversity" is also key in order to protect the flora and fauna. Indicators
range from 0.68 to 0.7. Narrow limits, which means that almost every year it is announced by ch.t.
of volume and quality of the same type of information.

16% of the companies have less affected data according to this criterion. They either lack
information entirely or it is summarized in 1 sentence. Chemical industry, courier services can be
mentioned as sectors.

Contingency action plans have been developed at 13 companies. Every year, risky
situations are replayed, as a result of which no significant risks have been identified. There have
been no complaints from the public regarding environmental pollution.

In the nuclear power industry, all safety standards for radioactive waste storage are adhered
to. Nuclear fuel is stored in special pools and special storage for this type of fuel.

When operating nuclear facilities, the principles of radiation protection, defined in the
Ordinance on basic norms of radiation protection, are observed. A long-term radiation monitoring
program is presented.

For the criterion "Impact on the environment from the use of energy™ it is important to
clarify that:

> ts highest overall value is 0.63 and its lowest is 0.58;

» For 2019, five companies did not provide specific data;

The leading industries in terms of volume and quality of information are the chemical
industry, production, transmission and distribution of electrical energy, financial and insurance
activities, postal and courier services.

The data are most comprehensive for 28% of the companies;

With a coefficient of 0.5 are 29% of the companies;

For 2019, a positive increase of 5.17% (compared to 2018) is recorded in total according
to the criterion. This is mainly due to the more comprehensive information disclosed in the print
activity. Again, the most useful is information released by companies in the same sectors as in
2018.

For 2019, a positive increase of 3.28% compared to the previous year stands out. The
reason for this is the improvement of the indicator in the sector of financial and insurance activities.

Since 2020, two enterprises have been certified for energy efficiency - 1SO 50001:2011
with an efficiently operating energy management system - a systematic approach to continuously
improve energy performance, incl. and for energy efficiency. Periodic external and internal audits
are carried out, declaring that the extent to which the objectives of ISO 50001:2011 have been
achieved has been reached. The data for the degree itself is not available. The need for changes to
the EMS has been announced, without specifically framing what they should be.
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Reducing the use of energy - declarativeness - by purchasing machines that use less energy;
how it affects the transport of company cars, trucks, etc. it is not mentioned - are they used with
any European standards.

The main conclusion that has been announced is that the increase in energy efficiency leads
to a reduction in the use of natural raw materials and a reduction in the amount of waste from them,
rational redistribution of products, separate collection and disposal of waste.

Good energy efficiency practices are followed. There is a permanent tendency to reduce
the energy used (for 3% of the companies), the period for buying back the investments. The plans
regarding energy saving are in the guidelines:

« Determination of the annual amount of energy savings, taking into account the mutual
influence of individual measures;

* Technical-economic evaluation of the proposed energy-saving measures and
improvements;

* Analysis and evaluation of the annual amount of saved carbon dioxide emissions as a
result of the developed measures to increase energy efficiency;

* Report on the results of the survey;

« Summary of the report on the previous point.

Measures to increase the energy efficiency of industrial systems must be brought into line
with the current regulations.

Energy sources used for these 3% companies are mainly non-renewable energy sources in
strict compliance with the implemented procedures for the purpose of control and rational use of
natural resources.

Regarding the "Impact on transport™ criterion, the following emphasises stand out:

» Light-duty and heavy-duty vehicles for courier services at the end of 2019 totaled 850
units. The practice of increasing the share of LPG cars is also increasing in 2019. Thus, the
consumption of LPG reached 548,682 liters, of diesel — 1,711,243 liters, and of gasoline — 169,601
liters. An additional environmental benefit from the increase in LPG consumption is determined
by the lower emissions of fine dust and nitrogen oxides from these cars. This is particularly good
news for larger cities where there are many issues of this type to be resolved. Electric cars and
electric tricycles are introduced. An important project is the construction of a network of automatic
post offices. Vending machines have a number of advantages both for customers and in terms of
the pursuit of environmental protection. Currently, the machines are located in key locations, many
of which are retail locations, and allow customers to benefit from access to the machines during
extended hours, as well as to combine sending and receiving packages with other tasks such as
shopping.

» At the "Railway Infrastructure™ company, 4 types of transport are announced: land, rail,
sea, air, working with forwarders certified to carry out this activity. Freight forwarders have the
necessary equipment to transport dangerous goods;

> 28% of enterprises (for 2018) do not disclose how transport affects the environment, as
well as what policies they apply to limit the impact;

» For 2019 and 2020, we have a positive growth of 16.78%, which means that more
companies rather make some declarative statements, but the information provided is not useful for
consumers;

> 42% publish extensive data on the types of transport and their policies to reduce
pollution from this factor;

» The remaining 30% have a coefficient of 0.5, which means that the information is not
comprehensive.
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Conclusion

As a result of the conducted empirical research, the following conclusions and
recommendations can be made:

» Certain difficulties were found in determining the scope of companies that should
prepare the Non-Financial Statement. There is no unified register for enterprises of public interest
with more than 500 employees;

» There is no single sector that comprehensively discloses information on all the listed
criteria;

» Apparently the most significant criteria adopted by the companies are "Waste
Management™ and "Environmental Impact of Polluting Substances”. The information is presented
comprehensively, specifically listing all pollutants related to the companies' activities.

» The overall coefficient according to criteria has the lowest value of 0.59 (ie it is not
below 0.5), which means that the companies strive to inform the public, according to the
requirements;

» The declarativeness of the type "all legal requirements are fulfilled" can be considered
as a negative moment; "risks are observed" etc. It would be more useful to present specific data,
e.g. per item sampling points, number of replaced diesel cars with ecological ones, etc.

» There is no doubt that it is extremely useful for consumers to be informed about
environmental policies. Rather, however, questions can be raised about the method of disclosure
(type of declarativeness or a certain degree of detail) from ch. to the fact that the information must
be comparable. Otherwise, it loses its value.

» As a result of the above, it would be more useful to prepare a single methodology for
quantifying the information, and this methodology needs to be consistent with the recommended
nature of disclosures according to criteria;

» It is more appropriate for the criteria in the field of ecology to be unified by industry,
and not generally according to the "size™ of the companies - number of personnel, total amount of
assets and net sales revenue. This is due to the fact that businesses, e.g. in the chemical industry,
create many times greater risk to the environment than insurance companies.
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Abstract: Informatics is a science for researching methods and processes for event, storing,
treatment, analysis and estimation of the information, giving of opportunities to use it for taking
decisions. It includes disciplines, concerning processing of information in the computers and
computer networks. It learns: the information from a point of view of its structure, numerical
characteristics, shapes and ways of reviewing; the information processes, as a composition of the
main information events, also the methods and the instruments for their automation.

Keywords: informatics, etymology, informatics structure, information resources,
Sumerian abacus, calculating watches, Pascaline, jukebox, electro-mechanical digital computers,
computer Z1, British Colossus, Computer Atanasoff-Berry, ENIAC, Generations of computers.

Introduction

Explorative topics concerning the informatics: What can and what cannot execute in
programs and database, how finds solution about specific calculation and informational tasks with
maximum effectiveness, in what format should be safe an restore the information from definite
type (structure and database), as programs and the people who have to communicate each other
(user interface with program languages, review of knowledge) etc.

The Informatics’ origin is tightly connected with mathematics, linguistic, the electronic
engineering, and other sciences. During the last third of XX century it is approve as a own
discipline, processing own methods and terminology.

1. Etymology
The concept “information” is primary concept, and its name comes from the Latin word
“information” [1]. For the ancient Romans this word mean “imagination”, “notion”.

Distinguishing to our days, its meaning changes to “message”, “sending the message”, to become
a “measure of identity”. In most open sense, the word “information” means records for the
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surrounding reality, for the processes and the events, which are around us. The term “information”
is using in different areas of the human knowledge. The psychology is interested from the
information and its meaning in the way of communication. The cyberneticists saw the information
from the process point of view and the controlling and its meaning during making of different
managing decisions. In the communication systems is significant the quantity and measuring of
the information. The already assumed information allows opening the learning about the different
objects and processes. In his theory Cloth Shannon looks the information as an instrument which
decrease the inconclusiveness of the things.

The word “informatics” is made from “inform”, “information”, and “ethics” from
“automatics”. In English, French, Russian and German languages in 1960 year starts a tendency
of replacing the term “documentation” with terms, which have in their base the word “Information”
[2]. The term in German “Informatik” was integrated by the German specialist Karl Steinbuch in
his article “Informatik”: Automatische Informations verarbeitung (Informatics: Automatic
informatics processing) 1957 year. [3]

In English the term for “documentation™ as is defined from the executing burro of the
association of the special libraries of the USA, is understanding that creating, sharing, and using
of documents — storing information, on aperture cards, microfilms, magnetic tape [4]. It was
replaced by the term “science information” (informatics sciences). It is believed, that the term
“informatics” independently of the other researchers is integrated by Walter F. Bower, founder of
“Informatics Inc”.

It is important for us to know, that in this district is reign by factionalism. Until now, the
meaning of the subject “computer sciences” (because is using the modern scientific and
methodological literature) is still not confirmed and settled by the community. This is a historic
record, dating since the time of appearance the computers.

For now is settled that in Europe “computer science” is called “informatics”, but at this
moment in USA with this word are connected, applied calculations or data and their redaction in
the context of other areas [5] as bio informatics, and geo informatics.

The concept of the science is also so difficult for the common definition, as a difference
for example we can give the conception of the mathematics. This is a science of applied
researching, as in the area of interdisciplinary researching, and is also academic.

Despite the fact, that the informatics is comparatively new science, its origin is fastened
with the work Leibnitz.

2. Informatics structure

The informatics is separated on several sections.

2.1. Theoretical informatics

It teaching of the theory about the formal languages and automats, the theory of calculable
and complexity, theory of columns, cryptology, logics (including predicative logic), official
semantic and also is also securing the developing of the programming languages, compilers.

2.2. Practical informatics

The practical informatics gives the basic conceptions for solving standard problems as
storing and managing of information, using databases, constructing of algorithms, models of
solutions of common and complex tasks. Examples for this are the algorithms for sorting and fast
transforming of Fourier.

One of the centered topics of the science is the practical software engineering. This is a
systematic process of developing of the idea of the ready software.

2.3. Technical informatics

The technical informatics occupies the hardware and the computer technologies, and serves
as a platform of microprocessors, computer structures and distributing systems. On this way, it
provides a connection with the electrical engineering. A computer informatics is a science, which
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studies the concept of building computers. It defines and optimizes the interaction between
microprocessor, memory and peripheral controllers. Other accent is the connection between the
machines. This gives electronic data exchange between computers, and therefore is a technical
fundament for the Internet for developing of routers, switches and firewalls. This discipline
includes developing and standardizing of the Network protocols as TCP, HTTP or SOAP for data
exchange between the different machines.

2.4. Applied informatics

The applied informatics integrates specific applications of the computer sciences in
different areas of the fiction or productivity, for example: business informatics, geo informatics,
computer linguistic, bio informatics etc.

2.5. Natural informatics

The natural informatics is a science tendency and the researches are pointed in processing
of the information in the nature, the brain and human society. It lays on such classic researching
areas as theory of evolution, morphogenesis and developing of the biology, systems of scientific
researching, brain testing, DNA, theory for control and behavior in a social group, history etc.[6].

3. Calculating devices

3.1. Early calculating devices

First calculating instruments are probably sticks, which still are using in many schools at
the beginner grade for count. During the time they become more complicated, for example, like
Phoenician clay figures which are intended to visualize the amount, as a convenience are situated
in special containers.

& 3 0 2 7 2 S & 0 g
Pic. 1. Abacus

The Sumerian abacus appeared between 2700 and 2300 BC. It held a table of successive
columns which delimited the successive orders of magnitude of their sexagesimal (base 60)
number system [7].

These devices (plural abaci or abacuses) are using by the merchants and the counters
before. Gradually, from the simplest devices for counting are born a lot and more complicated
machines: the Abacus Logarithmic ruler, the mechanical computer.

The Antikythera mechanism (/ antiki 61ora/ AN-tih-kih-THEER-2) is an Ancient Greek
hand-powered orrery, described as the oldest known example of an analogue computer [1-3] used
to predict astronomical positions and eclipses decades in advance [4-6].

It could also be used to track the four-year cycle of athletic games which was similar to an
Olympiad, the cycle of the ancient Olympic Games [7-9].

=39 =
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria


https://en.wikipedia.org/wiki/Sumer

Cnucanue 3a nayka ,, Hogo snanue‘* 12-2 (2023)

Pic.2. Derek J. de Solla Price (1922-1983) with a model of the Antikythera mechanism.

Despite the simplicity of the earliest computer devices, an experienced counter can achieve
a result of simple count even faster, than an owner of a modern calculator.

Of course, the productivity and the speed of the modern computer machines is a long out
of the capacity of the famous human calculators.

In 1623 in Germany Wilhelm Schickard is created such called “calculating watches, which
is marked as the first automatic calculators. In the letters sent to Johannes Kepler he explains, how
is possible to use the device for counting of astronomical tables. The machine of Schikard, is able
to add and deduct 6 letters code, alarming with sound after overfilling. In 1960 on the base of the
survived sketches is made a copy of the calculator, which confirms its existence and functioning.

In 1642 a machine which helps with the calculating of numbers is invented by the great
French scientist Blaise Pascal. “Pascaline”, as the creator is called it, is a mechanical device, which
represents a box, full with a number of elements and has worked with typing the numbers 0-9 and
has calculated with the help of a rolling handle.

Pic. 3. Summing machine of Pascal
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During 1673 other famous scientists — Gottfried Wilhelm Leibnitz is producing a
mechanical calculator which allow easy to be done operation as deducting, multiplying and
division. In 1723 the German mathematician and astronomer Kristen Ludwig Gersten uses the
base of the Leibnitz work and creates an arithmetic machine.

Around 1820 Charles Xavier Thomas creates the first successful and mass produced
mechanical calculator — The Aritmometer of Thomas, with whom you are able to add, multiply,
deduct and division. As a rule, the device is based on the work of Leibnitz.

The mechanical calculators which count decimal numbers have been used until 1970.

3.2. 1804: Rising of the aperture cards

In 1804 Joseph Marie Jacquard developed a loom, in which model uses the aperture cards.
The series of cards can be replaced, as this replacement of the model does not demand any changes
in the mechanic parts of the machine. This is important moment in the history of programming.
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Pic. 4. Aperture cards on a music automat (jukebox)

3.3. 1835 — 1900s: first programming machines
The already developed in 1823 machine of Charles Babbage is intended for calculating of

mathematical tables, using the principles of programming of Joseph Marie Jacquard.
On the ground of the invention of Babbage and his advises helped on the Swedish inventor
Georg Scheutz, to build in 1854 some calculating machines and during 1859 he even sold one to

the English Government Agency.
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In 1890 the American Herman Hollerith elaborates an electrical calculating system, which
has been used during counting the population of USA between 1890 — 1900. Many computing
decisions for the aperture cards are used afterwards until the end of 70es of the past century.

Pic. 5. Differential analyzer, Cambridge, 1938

3.4. Appearance of analogue calculators in the postwar years

Before WWII the mechanical and the electrical analogue computers are the most modern
machines and much people believed that this is the future of the computers.

The analogue computers use the advantage from the fact, that the mathematical properties
of small size, as a wheel, position, tension, and electricity — are identical as in math, like in the
other physical phenomena, ballistic paths, inertia, resonance, carrying of energy, inertia moment
and etc. Physical phenomena using values such as voltage and electricity.

3.5. First electro-mechanical digital computers

3.5.1. The first electro-mechanical digital computers — Z series Konrad Zuse

In 1936 the young German engineer Konrad Zuse starts working on his first calculator from
Z series, which have a memory and limited programming. During 1938 Konrad Zuse is built his
first calculating device called Z series in the apartment of his parents. This is beta model with fully
mechanical programming digital computer. The data and command input are doing with the help
of a keyboard, and the exit with the help of a little lamp panel. The memory of the counter is
organized from the platform of condensers. In the very same year Zuse is approaches to developing
of Z2, but his plans are destroyed during the bomb attacks in the WW I1.

Pic. 6. Reproduction of the computer Z1 in the museum of the technics, Berlin

The work continues and during 1941 Zuse creates the first calculating machine, which
owns all attributes of the modern computer — Z3. It is built on the platform of telephonic relays
and works completely satisfactorily. On this way, Z3 is the first working computer. In many
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aspects, Z3 is similar like the modern machines, and for the first time it works with calculations
consisting a floating comma. The complicated decimal system is replaced with binary, which is
more promising and this is one of the reasons which makes Zuse to succeed there, where Babbage
cannot. The programs of Z3 are stored on the aperture card. During 90-es is proved and
theoretically, that Z3 represent universal computer (if the size on the physical memory is ignored).

The war interrupts the work over the machine. On September 1950 Z4 is finally completed
and delivered to ETN Zurich. On this time it is the one computer in Continental Europe and the
first in the World, which was sold. It left Mark I with 5 months behind and UNIVAC with ten 10
months behind. The computer works in ETN Zurich until 1955, after that was transferred in the
French Aerodynamic Research Institute near Basel, where he worked until 1960.

3.5.2. The British Colossus

During the WW 11, Britain has achieved some progress in destroying of encrypted German
messages and this is due to the project called “Colossus”. The main idea of for the machine is
elaborated by Alan Mathison Turing and Gordon Welchman, and the specification for it is worked
out by Professor Max Neumann and his colleagues. The assembling of the machine is made in
Research laboratory of The Post Department in London and it takes 11 months from the time of
Tommy Flowers and Dr. “Colossus” is the first completely digital calculating device, despite is
impossible to execute every calculating function.

In Colossus are used a lot of vacuum lamps, and he input data is entered with aperture
cards. The machine can be configured on such way to execute different operations on Boolean
logic, but this is not a fully Turing’s machine. Despite Colossus Mk I, there are other nine models
Mk 1I. The information about the existence of this machine is kept in secret until 1970. Winston
Churchill signed by himself the order for destroying the machine to a stage which cannot overpass
the size of human hand. Thanks to its secret, Colossus is not mention in many labors of the history
of the computers.

Pic. 7. Colossus

3.5.3. The American treatment

In 1937 Cloth Shannon makes the connection between the conceptions for the Boolean
logic and some digital schemes, which now is commonly used in the digital computers. While
working in the Massachusetts Technological Institute in the platform of his jobs, he demonstrates
that the electronic communication and the keys are part of the Boolean algebra. On November
1937 George Stibitz finalizes computer called “Model K in Bell Labs, following the relays keys.
On 8" of January 1940 is developed Complex Number Calculator, which can execute calculations
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with complex numbers. On 11" September 1940 in Dartmouth College a demonstration made
during the conference of American Mathematics Society, Stibitz send remote computer
commands, on telephone line from teletype.

Pic. 8. Model K

This is the first case on remote using of computing commands. Among the participants and
the witnesses of the demonstration are John Von Neumann, John Mouchli, Norbert Wiener, who
writes what they have seen in their memoirs.

The following developing of the computers is connected with the name of John Von
Neumann, who in 1945 defines the basic conception for storing the program in the memory of the
machine. Principles for building a computer — formulated by John Von Neumann:

» The computer is an electronic device which uses a binary code.

» The computer works under the control of a program, based on instructions, which are
stored in one same linear, one-dimensional and consecutively directed memory.

» The memory is directing using numbers of the separate cells without to take in mind the
type of the data in them.

» There is no clear difference between the data and the instructions of the programs in the
memory, the identification of their sturgeon during executing of the programs. The Computer
executes the instructions consecutively, after reading the memory.

3.5.4. The Computer Atanasoff-Berry

In 1939 John Vincent Atanasoff and Clifford Berry from the University of the State lowa
developed Atanasoff-Berry Computer (ABC). This is the first electronic digital computer in the
World. The construction counts more than 300 electric-vacuum lamps, and the role of memory is
taken by a rolling drum. Despite, that the machine ABC was not a programming device, it is the
first which uses electric lamps in the adder.

John Vincent Atanasoff is an American physician, mathematician and electric engineer
from Bulgarian origin, creator of the first electronic computer.

During the WW 11 is built the computer ENIAC (Electronic Numerical Integrator and
Calculator) with the purpose to calculate ballistic tables for the needs of the American army.
Finalized in 1945 from John Mauchly and John Prosper Eckert is believed that this is the first
computer until 1973.
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Pic. 9. ENIAC

4. Generations of computers

From the beginning of the 50’es to the end 90’es years the main influence over the
developing of the computers causes the level of electronic technics. At this point it can be marked
4 generations of computers:

The First Generation digital computers (1951-1959) are constructed with electronic
lamps and works only on machinery language. The control of their calculating process is executing
by a human operator.

Second Generation computers (1959-1969) are constructed with transistors, a high level
programming languages as (Basic, FORTRAN) are integrated in them.

Third Generation computers (1965-1971) are constructed from integral schemes with low
stage of integration. In them there are a lot of innovative decisions for this time — higher level of
programming languages (Pascal), the first finalized operation systems (OS), providing the control
of the computers with minimal intervention from the human operator’s side.

Fourth Generation computers (after 1975), are constructed with huge and enormous
integral schemes and microprocessors which allows integrating of microcomputers in such areas,
where it was impossible earlier. The modern computers are elaborated on the platform of the
universal microprocessors with possibilities for working at the very same time of 32 or 64 ranks
binary numbers. Continuously their possibilities are improved.

The Fifth Generation Computer Systems (FGCS) was a 10-year initiative begun in 1982
by Japan's Ministry of International Trade and Industry (MITI) to create computers using
massively parallel computing and logic programming. It aimed to create an "epoch-making
computer" with supercomputer-like performance and to provide a platform for future
developments in artificial intelligence. FGCS was ahead of its time, and its excessive ambitions
led to commercial failure. However on a theoretical level, the project spurred the development of
concurrent logic programming. The term "fifth generation” was intended to convey the system as
being advanced: In the history of computing hardware, there were four "generations” of computers.
Computers using vacuum tubes were called the first generation; transistors and diodes, the second;
integrated circuits, the third; and those using microprocessors, the fourth. Whereas previous
computer generations had focused on increasing the number of logic elements in a single CPU,
the fifth generation, it was widely believed at the time, would instead turn to massive numbers of
CPUs to gain performance.
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Future Generation Computer Systems is a monthly peer-reviewed scientific journal
covering all aspects of computer engineering. It is published by Elsevier and the editor-in-chief is
Michela Taufer (University of Tennessee). According to the Journal Citation Reports, the journal
had a 2019 impact factor of 7.187.[17]

Conclusion

The Informatics is a young subject, which studies the questions, regarding searching,
collecting, storing, transforming and using an information in different areas of the human activity.
Genetic, the Informatics is connected with the computer sciences, the engineer sciences, the
computer systems and networks, because it allows the computers to generate, store, and process
the information automatically in such volume, the science approaching of process the information
become necessary and possible together.
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Abstract: There are evidences that flavonoids bind to and affect neutrophiles, eosinophils
and macrophages. In SARS-CoV-2, the cellular immune response, especially in the first two to
three weeks after infection, is expressed by the accumulation at the infection site of at most white
blood cell eosinophils, neutrophiles, and monocytes/macrophages.

There have been numerous in vitro and in vivo studies on the antiviral activity of silver and
copper nanoparticles, including in coronavirus infection. The our theoretical idea is that the silver
nanoparticles or silver cations are transported by chelation from flavonoids to those white blood
cells of the Cell-mediated immunity which are directly involved in the infection.

It was obtained and studied on Covid-19 infection a therapeutic mixture made by a
controlled combining of wild basil (Clinopodium vulgare L.) tincture (66%, v/v) and other extracts
of herbs rich in flavonoid and chlorogenic acid derivatives with a colloidal solution of silver
nanoparticles and cations. It was found that the passing of the symptoms typical for the infection
is for 3 to 10 days after the start of the treatment course. The highest percentage of patients with
passed symptoms was reported from day 4 to day 6 (incl.) after initiation of dosing if therapy was
initiated from day 1 to day 4 of the first symptoms. Based on this study, a Utility model
"Composition for the treatment of coronaviruses” was registered with the Patent Office of the
Republic of Bulgaria.

Keywords: flavonoid chelate complexes, silver nanoparticles, silver cations,
SARS-CoV-2, cell-mediated immunity.
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Pe3ome: CouiecTByBaT J0OKa3aTelCcTBA, Y€ HAKOM (DIaBOHOMOM C€ CBBP3BAT U
B3auMoIeiicTBaT ¢ HeyTpoduin, eosuHodmmn u Mmakpodaru. [Ipu Covid-19 ki1eThUHUAT UIMYHEH
OTrOBOp, OCOOCHO Mpe3 IBPBUTE JBE 0 TPH CEIAMHUIM cliel, MH(EKIHsTa, ce u3pas3siBa C
HaTpylBaHE Ha MSCTOTO Ha MH(EKUUsATa HAl-MHOTO OT OeIuTe KPbBHU KIIETKU €03MHO(UIH,
HEYTPOHUIN U MOHOIIUTH/ MaKpodaru.

HNma mMHOTOOpOVHM in Vitro W in vivo NMpOy4YBaHUs 3a aHTUBHpPYCHATa aKTUBHOCT Ha
CpeObpHH W MEIHM HAHOYACTHIIM, BKIIOYUTETHO NPH KOpoHaBHpycHa uH(pekuwus. Hamrara
TEOpPEeTUYHA UJies €, ue CpeObPHU HAHOYACTUILIM UM CPEOBPHU KAaTUOHU C€ TPAHCIOPTUPAT Upe3
XelaTHpaHe OT CheIUHEHUS Ha (PITaBOHOMTHUS pell 10 OHE3U OeNH KPbBHU KJIETKH OT KICThYHHS
UMYHHUTET, KOUTO €a MPSAKO y4acTBaIlU B MH(EKUUATA.

beme monmyuena u m3cnensana npu uHpekmus ¢ SARS-CoV-2 rtepameBTHuHa cmec,
HallpaBeHa IPU KOHTPOJIHMPAHO KOMOWHMpaHe Ha THHKTypa (66%, V/V) OT KoTellka CThIIKa
(Clinopodium vulgare L.) u npyru ekctpaktu oT Owiku, 6orati Ha (pIaBOHOUIU U MIPOM3BOIAHU
Ha XJIOPOI€HHA KHCEJIMHA, C KOJIOMJIEH pPa3TBOp Ha CpeObpHU HAHOYACTHLIM M KaTHOHH.
Y CcTaHOBEHO €, 4e MPEMUHABAaHETO HA XapaKTepHHUTE 3a HH(peKuuaTa cuMnToMu € ot 3 1o 10 gan
cJle]l Ha4aloTo Ha Kypca Ha jeueHue. Hali-BUCOKMAT MPOLIEHT NAlMEHTH ¢ IPEMUHAIN CUMIITOMU
€ OTueTeH OT AeH 4 10 JeH 6 (BKJI.) clie]] 3all04YBaHe Ha MpUeMa, aKko TepalusiTa € 3aloyHaia OT
I'bPBU JI0 YETBBPTH JIEH CJIe]] IbPBUTE CUMIITOMU. Bb3 ocHOBa Ha ToBa poy4BaHe B [laTeHTHOTO
BeoMcTBO Ha PemyOmmka Bearapus e permcrpupan moinie3eH mozaen ,,ChCcTaB 3a Tepanus Ha
KOpPOHaBUPYCH ‘.

Introduction

Following the SARS-CoV pandemic and the efficacy of plant extracts containing large
amounts of flavonoids, phenolic acids and other phenols, interest in their potential therapeutic use
is focused on the SARS-CoV-2 virus (Russo, Maria et al., 2020). Given the impact of the COVID-
19 outbreak in China, it was expected that Traditional Chinese Medicine (TCM) could play a major
role in the treatment of SARS-CoV-2 infection or at least in alleviating its symptoms. In this
regard, by February 22, 2020, along with standard drug treatment, another treatment through TCM
against COVID-19 was carried out in China in 60,107 patients. It was found that 92% of those
infected with TCM reduced the recovery period by about 2 days, depending on the degree of
development of the disease. Patients with mild clinical manifestations were in most cases treated
with TCM alone. Only 5% of patients showed worse clinical signs (Publ. Dep. of the People’s R.
of China, 2020).

The Qingfei Paidu Decoction (QPD) formula is one of the most applied in this national
study involving several thousand doctors. As a result of its effective effect, QPD is established as
a prescription by the National Health Commission of the Republic of China in the sixth edition of
the “Guide to Diagnosis and Therapy in Covid-19”. This formula consists of 21 components —
herbs and minerals. Its administration showed an effectiveness of 92% in patients at all stages of
disease development, including people cured and discharged. And in cases where clinical
symptoms have disappeared, people remain stable without deterioration or significant
improvement (Yang et al., 2020). The beneficial effects of QPD are evident after 6 days of
treatment with results of chest computed tomography in which the tracheobronchial shadow is
normal, and the inflammation is also suppressed, following the theory and practice of QPD
application (Ren et al., 2020). In an attempt to identify the main components of QPD and
investigate its pharmacological mechanism against COVID-19 infection, Yang et al. (2020)
applied an integrated multidisciplinary approach — in silico method, which includes a
pharmacological network and a molecular network of chemical analysis data. The UPLC-MS team
identified in QPD 129 compounds grouped into 14 groups, where flavonoids accounted for about
45% of all groups, 15% glycosides, 10% carboxylic acids, 5% saponins and less than 3%
terpenoids.
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The action of various representatives of the flavonoid subgroups to suppress the
development of viral infection by SARS-CoV 2 may be manifested by various cellular and
biochemical mechanisms. One of them is the suppression of enzymes in the coronavirus cycle of
infection. One of the main enzymes providing functional (non-structural) components of the virus
is thought to be PL P in SARS-CoV 2 and 3CLP® in SARS-CoV (Dai et al., 2020). Other
significant non-structural proteins of SARS-CoV-2 for its reproducible cycle are RNA-dependent
DNA polymerase (RdRp) and helicase (Li and Clercq, 2020). SARS-CoV 2 PLP™ was found to
be significantly inhibited by the flavonoids tomatine A-E (1C50 = 5.0-14.4 uM) (Cho et al., 2013),
bavachin, neobavaisoflavone, isobavachalcone, 4’ -O-methylbavachalcone, psoralidin, corylifol A
(IC50 = 4.2-38.4 uM) (Kim et al., 2014), quercetin, gallocatechin gallate, epigallocatechin gallate
(IC50 = 47-73 uM) (Nguyen et al., 2012), papyriflavonol A (IC50 = 3.7 uM) (Park et al., 2017),
Xanthoangelol E (IC50 = 1.2 uM) (Park et al., 2016) and other flavonoid representatives (Russo
et al., 2020). NTP-ase/helicase possesses dsSDNA looping activity as well as ATPase activity,
allowing the helicase to translocate with nucleic acids by hydrolyzing ATP. According to Lee et
al. (2009) quercetin, at IC50 = 8.1 uM, inhibits SARS-CoV NTP-ase/helicase-based double-
stranded DNA looping. And myricitin and scutularin are effective inhibitors of ATP-
nitrogenactivity of helicase at IC50 values 2.71 and 0.86 uM, respectively (Yu et al., 2012).
Miricitin and several glycosides of quercetin, as well as other phenolic compounds, exhibit both
ACE2 and ACEIn inhibitory action (Kumar et al., 2013; Patten et al., 2016; Joshi et al, 2020;
Khaerunnisa et al., 2020; Antonio et al., 2020)

So far, evidence of inhibition of different stages of the coronavirus cycle of reproduction
has been provided. In addition, studies have been carried out on dozens of compounds by computer
molecular scanning for their potential impact of certain cellular mechanisms in coronavirus
infection. TMPRSS-2 is already known to be involved in inoculation and replication of the virus
influenza, SARS-CoV, SARS-CoV-2. Through the in silico method, several authors have
suggested that several flavonoids have the potential to bind to TMPRSS-2, with particular
reference to silibin /flavonolignan from milk thistle (Silybum marianum L.)/ (Pandit and Latha,
2020) and isogemichalcone B /(e.g. in representatives of the genus breadfruit (Artocarpus) /
(Rahman et al., 2020).

Theoretical prerequisites for the establishment of the therapeutic approach

Many of the representatives of flavonoids have anti-inflammatory, antihypertensive,
antiangiogenic, hepatoprotective, antioxidant, neuroprotective and other actions in humans and
animals (Kumar and Pandey, 2013). Particularly effective in viral infections, incl. Influenza A,
subtype (HIN1, H5N2, H7N3 and HIN2) (Pantev et al.), SARS-CoV (Jo et al., 2020), SARS-
CoV-2 (Cherrak et al., 2020; Russo et al., 2020). Respiratory Syncytial Virus, Herpes simplex
virus type 1 and 2, etc.®2°3° are the subgroups flavonols, flavones, isoflavones, chalcones
(Zakaryan et al., 2017; Jo et al., 2020; Zandi et al., 2011).

It is appropriate to present at least some aspects concerning the pharmacokinetics of
flavonoids when interacting with certain leukocytes and their involvement in the cellular immune
response. In the small and large intestine, flavonoids enter in their glycosidic or aglyconic form.
Aglycons passively cross the intestinal barrier, while the transfer of flavonoid glycosides takes
place via sodium-glucose-counter transporter-1 (Murota and Terao, 2003). Aglyconic forms were
administered orally in native form or converted to such forms by enzymes hydrolyzing and
releasing the glycoside residue. These enzymes are excreted by enterocytes and microbial flora in
the gut (Murota et al., 2018). In enterocytes or hepatocytes, aglycons are metabolised into
glucuronidated, sulphated and/or methylated flavonoids (Day et al., 1998). Glucuronidated forms
of flavonoids are the most common representatives of flavonoids in lymphatic flow and blood
plasma (Murota et al., 2013). The lymphatic components and the flavonoids merge into the
bloodstream through the thoracic canal. Quercetin has been reported to accumulate in rats in their
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lungs (Boer et al., 2005). There is credible evidence that flavonoids bind to and affect neurophiles
(Amirova et al., 2019; Tordera et al., 1994; Kaneko et al., 2017), eosinophils (Weng et al., 2008;
Middleton, 1998) and macrophages (Mendes et al., 2019).

In SARS-CoV 2 (Covid-19), the cellular immune response, especially in the first two to
three weeks after infection, is expressed by the accumulation at the infection site of at most white
blood cell eosinophils, neutrophils, and monocytes/macrophages (Qin et al., 2020; Gémez-Rial et
al., 2020; Sambataro et al., 2020; Baker an Rogge, 2020)". Neutralisation of the virus is induced
there, as well as inflammatory and other reactions. At the same time, a decrease in the amount of
these types of leukocytes is reported in the blood plasma in most cases. (Qin C et al., 2020;
Gomez-Rial et al., 2020). This predominant reduction in blood samples of some types of white
blood cells occurs in the majority of cases, and there is often a reduction in the first days after
infection of other leukocytes, e.g. basophils.

The mechanism of action of different flavonoids on white blood cells may be different.
Metabolic processes (in terms of pharmacodynamics) proposed to reflect flavonoid-mediated
immunomodulation of macrophages include a decrease in glycolytic activity observed for all
flavonoids tested; increased antioxidant protection; anti-inflammatory reprogramming of the
Krebs Cycle (mainly by quercetin); osmotic regulation (by naringin) and membrane modification
(by naringenin) (Gomez-Rial et al., 2020). It is also essential that several isoflavones bind to
macrophage's estrogen receptors (Mendes et al., 2019; Kaneko et al., 2015 ) as well as B cells,
CD4+ T cells, CD8+ T cells, NK cells, plasma dendritic cells, monocytes and monocyte-derived
dendritic cells (Kovats, 2015). The estrogen receptors of macrophage of are characteristic in both
women and men (Bhatia et al., 2014).

The chemical composition of the herb wild basil (Clinopodium vulgare L.) collected in the
Rhodope Mountains and/or in the vicinity of the town of Sofia at the stage of butonization —
beginning of flowering shows a high content of flavonoids and other phenol compounds
(Nikolova, 2011; Dagnon et al., 2018). Flavones, rosmarinic acid, flavonols (Dagnon et al., 2018)
add chlorogenic acid (Bardarov, 2016; Amirova, 2019) predominate.

There are also studies that chlorogenic acid derivatives: caffeic acid, rosemary acid,
chicoric acid, etc. have antiviral properties against Herpes simplex virus (HSV), Influenza A and
immunodeficiency virus (HIV) (Utsunomiya H et al., 2014; Langland et al., 2018). However, the
results of studies reported that the antiviral activity of caffeic acid increased more than 100-fold
by adding cations such as Fe** or anions such as molybdate and phosphate (Langland et al., 2018).
Tests for cellular toxicity of coffee acid chelates have shown that they have low toxicity. Coffee
acid in chelate form with Fe*" has been tested against eight strains of viruses, including from
different families. Coffee acid chelates are mostly effective against HSV-1 and HSV-2, but also
exhibit moderate activity against VVaccinia virus and VSV-Ebola pseudotyped virus.

Data on the high chelating ability of many subtypes of the flavonoids with metal ions, such
as Cu?*, Fe?* Fe3*, Zn?*, is presented in many sources (Malesev and Kuntic, 2017). These cations
are themselves oxidizers. However, most of their chelate complexes with flavonoids have higher
antioxidant activity than the same flavonoids that are not bound to cations (Bravo and Anacona,
2001; Mishra et al., 2005; Dolatabadi, 2011; Malesev and Kuntic, 2017).

There have been numerous in vitro and in vivo studies on the antiviral activity of silver
(Galdiero et al., 2011) and copper nanopatrticles, including in coronavirus infection (Jagaran and
Singh, 2021; Jeremiah et al., 2020).

In addition to metal cations, however, there is also evidence that some flavonoids also form
complexes with metal nanoparticles through their free n-electrons and a carbonyl group. Quercetin
and centin have the strong chelating ability with copper nanoparticles (Din et al., 2017). Quercetin
can also bind, cover and stabilize already obtained silver nanochatics (Shujahadeen et al., 2019).
The same applies to flavonoid-rich flax seed extract (Linum usitatissimum L.) (Ajum and Abbasi,
2016; Hussain et al., 2017). and coral vine extract (Antigonon leptopus) (Ajum and Abbasi, 2016).
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The aim of this investigation is to obtain and study on Covid-19 infected people the
therapeutic mixture obtained by a controlled combination of wild basil tincture and other extracts
of herbs rich in flavonoids with a colloidal solution of silver nanoparticles and cations.

Material and Methods

Silver nanoparticles and herb extracts

The silver colloidal solutions as a mixture of NP and cations are obtained by electrolysis
and are a product of the company The Colloidal Company, England. The aqueous colloidal
solution (25 ppm) is a mixture of silver nanoparticles (NP) and silver cations in a ratio of about
50:50 and is labelled as "silver water". The intake is according to the daily dose specified by the
manufacturer, which is 2 times 8 ml per day.

Wild basil (Clinopodium vulgare L.) and the herbs contained in the extract with a trade
name AI10HERB are collected in the region of Berkovitsa town. The ratio of dry herbs to ethanol-
aqueous extractant is 1:10. AILOHERB consists of ethanol-water extract (66%, v/v) from
Elderberry (Sambucus nigra), White thistle (Silybum marianum), Hoary willowherb (Epilobium
parviflorum), Common nettle (Urtica dioica), Medical marsh mallow root (Althaea Officinalis),
Ginger root (Zingiber officinale), Broadleaf plantain (Plantago major), Curcuma longa (Curcuma
longa), Mead wort root (Filipendula ulmaria).

Preparation of chelate complexes

To 8 ml of silver water add 20-30 ml of distilled water heated to 60-70 degrees Celsius.
Immediately afterwards, 35-39 drops of 66% tincture of Wild basil are added and after 15 minutes
of stirring periodically 40-45 drops of tincture AILOHERB of the company Herbalkan Ltd., are
added. The described doses are for one intake. Daily intake is two doses.

Treatment study

The two-stage study was conducted: | experimental period (stage) — 20.10-20.12.2020; 11
experimental period (stage) was additionally conducted because of validation experience — 15.01-
28.02.2021.

Stage I: Randomized 37 volunteers in the study group (cohort) and 23 in the control group
were enrolled. The effect of the therapeutic method was reported by clinical symptoms
characteristic of the virus. An RT-PCR test was performed in all 37 patients and a positive test
result was found. Volunteers are between 14 and 65 years old. Except for one participant at 14,
the rest are in the range 32-65 years — an average of 43 years. In all participants, the use of this
method was started between the first and the fourth day of the first symptoms, with two or more
of the following: fatigue, muscle pain, fever, decreased sense of smell, cough, anaemic-like
symptoms. It is reported on which consecutive day of the beginning of the treatment all the
symptoms have passed established at the beginning of the course.

Volunteers between 26 and 63 years were enrolled for the control group — 44.5 years on
average. An RT-PCR test was performed in all 23 patients.

Participants from both the control group and the experienced treatment group sought
medical examination at the first symptoms, which was predominantly from the Family practice
doctors. All subjects were assigned outpatient treatment according to the following model, which
was administered equally in the experimental and control groups: zinc glucuronate, selenium
methionine, vit. C, vit. D3 and probiotics in the recommended daily doses specified by the
manufacturer; also 3 pcs. (1 morning and 2 evenings) Aspirin Protect 100 mg in case the patient
does not take other anticoagulants. The patients in the control group who had continued symptoms
until day 9, on our recommendation, sought rehabilitation and some of them were hospitalized.
Most of the patients in the two consecutive control groups received inpatient treatment according
to a treatment protocol from that hospital. We cannot give a specific figure for the number of
hospitalized patients. According to the model /protocol/ for therapy presented in this article,

=52 =
Axaodemuuno uzoamencmeo ,, Taranm“
Bucwe yuunuwe no acpobusnec u pazsumue na pecuornume - I1noeous



New knowledge Journal of science 12-2 (2023)

applied in the trial group, only out of hospital treatment under periodic supervision by a doctor has
been carried out. There were no fatalities in the experimental or control groups.

Stage I1: Randomized 87 volunteers in the trial group and 25 in the control group were
enrolled. An RT-PCR test was performed in all patients The experimental group had an age range
of 21-73 years (average 47 years) and the control group — 19-68 years (average 43.5 years). Again,
in the experimental and control groups, an identical treatment protocol is applied as for Stage I. It
is reported on which consecutive day of the beginning of the treatment all the symptoms have
passed established at the beginning.

The statistical processing — by student's t-test using SPSS statistics (Kim, 2015) with Ms
Office Excel 2010.

Results and Discussion

Passage of the symptoms of the participants in the trial group at experimental period 1 is
for 3 to 9 days after the start of the treatment course. From the data in table 1, the highest percentage
of patients with passing symptoms was reported to be from the 4-th to the 6-th day (incl.) after the
start of dosing — 70.3% (26 people), and the total for the period from the 3-rd to the 6-th day was
about 75% (28 people). On the 7-th and 8-th days without symptoms were 21.6% (8 people) and
on the 9-th day —2.7% (1 person). For the 10 days of therapy, only a positive effect in terms of the
passage of COVID-19 typical symptoms in subjects was reported.

In the control group, the participants with passed symptoms, except for 2 patients, was
between the 13-th and the 26-th from the start of therapy, assigned by the respective attending
physician whom they chose to visit. The majority of the symptomatic control group were 17-24
days. A reliable difference of the experimental sleep control variant is reported at p < 0.001.

Passage of the symptom of the participants in the trial group of the 11 experimental period
is for 4 to 10 days after the start of the treatment course. The data in table 1 reported that the highest
percentage of patients with passing symptom was from the 4th to the 6th day (incl.) after the start
of dosing — 60.9% (53 people ); for the 7th-8th day without symptoms were 33.3% (29 people)
and for the 9th-10th day — 5 people. A reliable difference of the experimental sleep control variant
is reported at p < 0.001.

Table 1. Time by number of days from the beginning of the therapeutic course to pass the
symptoms characteristic of SARS-CoV-2

| experimental period 11 experimental period
Trial Group Control group Trial Group Control group
Participants with | Participants with | Participants with | Participants with
resolved resolved resolved passed symptoms,
symptoms, n=37 symptoms, n=23 symptoms, n=87 n=25
3" day 2 (5.4%)
4" - 6 day 26 (70.3%) 53 (60.9%)
7" - 8" day 8 (21.6%) 29 (33.3%)
9t~ 10" day 1 (2.7%) 5 (5.7%) 1 (4.0%)
11 -16 day 2 (8.7%) 4 (16.0%)
17 - 22 day 15 (65.2%) 13 (52.0%)
23" - 26 day 6 (26.1%) 7 (28.0%)
Mean day in order
from the start of il faie
the Symptom 5.9+1.25 20.4 +£3.50 6.4+1.44 19.1 +4.34
Pass, Mean + SD

Legend: p < 0,05 (**); p < 0,01 (**); p < 0,001 (* * %)
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Our idea is that the elements effectively acting against the virus silver or copper (whether
in the form of nanoparticles or free ions) are transported by chelation from compounds of the
flavonoid order to those white blood cells of the cellular immune response that are directly
involved in the infection and are in direct interaction with the virus. In addition to the effect, non-
metal bound flavonoids have been shown to limit the replication cycle of the virus, as well as anti-
inflammatory and other related actions (see introduction). We found that the pH of the mixture
tincture of feline step + colloidal water in the given proportion is slightly above 7 and it is suitable
for the formation of stable chelate complexes. The rationale for establishing this treatment method
for certain aspects of the pharmacokinetics of the administered agents are also presented in this
material.

Passage of the symptoms of the subjects in the experimental group at experimental period
| is for 3 to 9 days after the start of the treatment course. The highest percentage of patients with
resolved symptoms is reported from the 4th to the 6th day (incl.) after the start of the intake —
70.3% and the total for the period from the 3rd to the 6th day is about 75%. In the Il experimental
period, the passage of the symptoms is for 4 to 10 days, with the highest percentage for the 4th to
6th day after the start of the intake — 60.9%. Our opinion is that the applied mixture according to
the author's method gives convincingly good results for claiming that it is suitable for significant
assistance in the treatment after Covid-19 infection. The opinion is based on the percentage of
infected patients with passed symptoms for the reporting periods compared to a control group.

Conclusions

The mixture obtained by a controlled combination of wild basil tincture and other herb
extracts rich in flavonoids, with silver colloidal water, have been shown to improve the healing
process in case of SARS-CoV-2 infection.

It was found that the passing of the symptoms typical for the infection is for 3 to 10 days
after the start of the treatment course. The highest percentage of patients with passed symptoms
was reported from day 4 to day 6 (incl.) after the start of treatment, if the therapy was initiated
from day 1 to day 4 of the first symptoms.
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Abstract: One of the most important steps for the implementation of efficient plant
protection activities is the accurate determination of the phytosanitary status of the crops and the
identification of pests using appropriate methods. A good agricultural plant protection program is
the key to making environmentally sound pest management decisions. The need for control and
the impact are determined by monitoring pest populations and providing information on their
density, population dynamics, and developmental stages. One of the ways is the use of sticky
panels for monitoring and traps, which reduce the use of plant protection products and at the same
time protect the environment. In this way, modifying agricultural practices and getting closer to
nature will help sustainably develop the farm.
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BHEJAPABAHE HA METOJAU 3A MOHUTOPHUHI' U KOHTPOJI
HA HEHPUATEJIUTE B 3BEMEJAEJIUETO

Teonopa UinueBa
Bucwe yuunuwe no acpobusnec u pazsumue na pecuonume, Ilnoeous

Anna Kaposa
Aepapen Yuueepcumem, Ilnosous

Pe3tome: Enna oT Hali-Ba)KHUTE CTHIKU 32 MPOBEXKAAHETO HA €(QUKACHH PACTHTEIHO-
3alIUTHA JEWHOCTU € TOYHOTO OIpeneisiHe Ha (PUTOCAHUTAPHOTO CHCTOSHHWE Ha TOCEBUTE U
uAeHTU(HUIIMpaHE HA BPEAUTETUTE C TOMOIITA Ha OIXO/SIIM METOIU U CPEICTRA.

JloObpaTa mporpama 3a pacTHTEIHA 3aIIKUTa B 3€MEACIHETO € KIIYBT KbM B3€MAHETO Ha
€KOJIOTMYHO OOOCHOBAaHU pEIIEHUs 3a YIpaBlieHWe Ha Bpeaurtenute. HeobxomumocTtra OT
KOHTPOJI ¥ BB3ACUCTBUETO CE ONPEEIIAT Ype3 HAOII0JCHHUE Ha MOIYJIAIIMUTE OT BPEAUTENHN, KOETO
npenoctaBs WHGOpMalKs 3a TAXHATA MOSABA, IIIBTHOCT, MOMYJIAllMOHHA AMHAMHUKA U €Talmd Ha
pasButHe. ENMHU OT HAW-IIUPOKO MpUIIAraHUTE CIIOCOOM BKJIIOYBAT M3MOJI3BAHE HA JICTUIMBU
IUIOCKOCTH M KallaHUu 32 MOHUTOPHUHT U 3a AUpPEKTHA O0pOa, MOCPEICTBOM KOMTO CE€ peaylupa
yrnoTpebara Ha MPOAYKTH 3a paCTHTEIHA 3aIlUTa M CHIIEBPEMEHHO Ce OI1a3Ba OKoJIHaTa cpena. [1o
TO3W HAYMH MOAM(PHUIMPAHETO HA CEJICKOCTOMAHCKUTE MPAKTUKH M TNPUOINKABAHETO KbM
IpUpojaTa criomMara 3a yCTOH4UBOTO Pa3BUTUTE HA CTOTIAHCTBOTO.

Kir0uoBu 1yM#u: MOHUTOPUHT, JICTUTUBYU JICHTH, JICTUIUBY IIOCKOCTH, KallaH!

BbBenenne

Omna3BaHeTo Ha 3]paBeTO Ha XOpaTa W BB3CTAHOBABAHETO M TOJIBPKAHETO Ha
€KOJIOTHYHOTO PAaBHOBECHE B arpOCKOCHCTEMHUTE W MPHUPOJIATa ca MPHOPUTETH B CHBPEMEHHOTO
3eMezieNiie, KOeTO B 3HAYUTEHA CTEIEeH ce MOBJIMABA OT J103aTa U YecTOTaTa Ha MPUIIOKEHUE Ha
CHHTETHUYHU NecTUuAn. OCTaThYHUTE KOJUYECTBA OT TAX M3JIaraT Ha PUCK HE caMo Xopara, HO
U )KUBOTHHUTE U (pypaxa 3a TaxHOTO u3xpansane (Nesser et al., 2016; Jepson et al., 2020). OcBen
TOBa T€ MOTarT Jia JIOBEJIaT /10 PE3UCTEHTHOCT B MOMyaanunTe Ha BpeautenuTe (Sawadogo et al.,
2020) ¥ 5@ TOBIMSAT OTPULATETHO BBPXY HELEIEBUTE OPraHU3MHU KaToO ONpalluTeNd U
ecrectBenu Hempusitenu (Losey et al., 2006; Chaplin-Kramen et al.; 2011 Kennedy, 2013).
HapymaBaneTo Ha paBHOBECHETO B IPUpOJaTa U HAMAISIBAHETO HA €CTECTBEHUTE BparoBe BOJU
710 HAMHOYKaBaHE Ha BPEIUTEIIUTE, BBIIPEKH TPETHPAHETO ChC CHHTETUYHU NecTuiuan (Janssen
and van Rijn, 2021), koeTo e muUpoKo A0KIaABaH MpodieM, CBbp3aH ¢ TaxHaTa yrnoTtpeda (Guedes,
2016). ToBa Hanara ThpCeHETO Ha aITEpPHATUBHU METOIU U CPE/ICTBA 32 PelllaBaHe Ha TPoOIeMUTe
C BpEIUTEIUTE U 3aa3BaHe KaueCTBOTO Ha MpoayKuuaTa. E¢ukacHOCT B TOBa HanpaBJIeHUE MOXKeE
na ObJie TIOCTHTHATA MOCPEICTBOM H3ITOJI3BAHETO HAa CPENICTBA 32 MOHUTOPHWHT, KaTO Pa3InIHA
[[BETOBE JICTUIMBH IJIOCKOCTH, JIEHTH M BHJIOBE KalaHM, KOUTO OKa3BaT M YaCTUYEH KOHTPOI C
yIaBSHETO Ha WHAWBHIUTE.

3amo e He00X0AMM MOHMTOPHHT HA HEMPHUATEJINTE B IOCEBUTE U HacAKIeHUATA?

3eMeNelICKUTe KYITYpH C€ HamajgaT OT rojiiM Opoil HempuUATead W MPUYUMHHUTENTU Ha
OonecTd, KOWTO TpPH JIMICA HAa TOJAXOMSIIA CTpaTerusi 3a KOHTPOJ, MOraT Ja JOBeAaT J0
SHAYUTCIIHO HAMAJISIBAHC HAa KAYCCTBOTO U KOJIMYCCTBOTO HaA JIO6I/IBPITC, KaKTO U Ha IsJI0CTHATa
YCTOMUYMBOCT Ha arpoekocucrteMute. Bee ollle pacTUTENHO3AIIUTHUTE CTPATErMd pa3uuTar A0
ToJisiMa CTCIICH HAa XUMHUYHUA KOHTpOJ'I, HO CT)BpeMeHHI/ITe arpoeKonoquH IIoaxoanu M3NCKBAT

=59 =
Academic publishing house ,, Talent
University of agribusiness and rural development - Bulgaria



Cnucanue 3a nayka ,, Hogo snanue‘* 12-2 (2023)

aKTHUBUpaHE Ha OMOJIOTMYHUTE MPOLECH 3a JOCTaBKa HAa €KOCUCTEMHM YCIYT'M M HaMmajsiBaHE Ha
ynorpebaTa Ha necTuluAu. Taka B CbBPEMEHHUTE CUCTEMHM HA 3€MEJEINE KaTo OMOJOTMYHO
IIPOM3BOJICTBO, OWMOJMHAMHUYHO  3€MEJeNiMe, arpojecoBbJHU  CUCTEMH, HHTETPUPaHO
IIPOU3BOJCTBO, CTPATETUUTE 3a YIPABJICHUE HA BpPEIUTEIUTE MMaT 3a Lel Ja HaMajAaT
HEraTUBHOTO BIIMSHHUE BbPXY OKOJIHATAa Cpella, KaTO OCUTYpPAT MAKCUMAIHMU JOOMBHU U HAMAJIST
pasxomute (Ehler, 2006).

3eMenenneTo B TOCIEIHUTE TOJMHM H3IUTBA BCE IO-CUJIHM HETaTMBHU €(EKTH OT
KIIMMAaTUYHUTC IIPOMCHU, KATO MOHUTOPHUHI'BT W KOHTPOJBT Ha BPCAUTCIUTC HC IIPaBiAT
n3kitoyeHne. OcoOeHO CHIIHO ce IMOBIMABAT BPEJAHUTE HACEKOMH, ThH KAaTO M3MEHEHHUATA B
TCMIICpaTypaTa MpsaKo 3aciArar TAXHara OHOJIOTHSA U €KOJIOT W, BKIIIOYUTCIIHO Pa3MHOXAaBaHCTO,
JUHAMMKaTa Ha IOMYJIAallMOHHATa IUTBTHOCT, Pa3slPOCTPAaHEHUETO U B3aUMOJEHCTBUETO MM C
TCXHUTC CCTCCTBCHU HCIIPHUATCIIN. Hacexomure 6’bp30 CC aJanTupar KbM HOBUTC YCIIOBUA U
VMHBa3UBHUTE BUJIOBE 3aBJIAJ1BAT HOBU TEPUTOPHH.

B Gopbata ¢ HempusiTenuTe MO 3€MEIEJICKUTE KYITYpU OT CBHIIECTBEHO 3HAYCHHE €
BPEMETO Ha TPETUPAHE HA PACTEHUATA C POAYKTH 3a pacTUTeIHA 3aiiuTa. CUTypeH U HaJexKIeH
METO/ € U3I0JI3BAaHETO Ha IIPOTHO3a M CUTHAJIM3aUMs Y Hac 4ype3 “bIoJIETHH 3a 10sBa, pa3BUTHE,
pasnpocTpaHeHUEe U CUTHAIM3HMpAHE Ha CPOKOBETE M HAYMHUTE 3a 0opba ¢ BpEAUTENUTE MO
3eMEIEIICKUTE KYIATYpU ™ 3a OIPEIEIICH IEPUOJ] — CEAMUIIA UIIU MECELl, U3JJaBaH OT CIIELIUAIIUCTUTE
[I0 pacTUTEJIHA 3allMTa KbM OOJIACTHMTE AMpeKnuH 1o Oe3zomacHocT Ha xpanute (OABX).
BroneTnHuTE Ca MOJIE3€H HHCTPYMEHT 32 HH(GOPMHUPAHOCT HA TIPOU3BOIUTEINTE, HO TPSIOBaA Ja ce
oryuTa (aKThT, Y€ BCSIKO CTONAHCTBO CE€ XapakTepusupa CbC CcHEUU(PUYEH MHUKPOKIMMAT,
HENpUsTEeNW W cTeleH Ha HamajaeHue. IIpekute HaOm0AeHMS 3a CTENEHTAa Ha IOBpeAa Io
pacTeHMsATa HE MOorar Ja JajaT TO4YHa IpELeHKa 3a IOIyJalusaTa U ONpeNeasHE MOMEHTAa Ha
TPETUpPAaHC M B CTPEMECIKA CHU Ja OIllasdT NpOoAYyKHOUATAa 3CMCACICKHUTC CTOIIaHHM H3BbHPHIBAT
IIOHSKOTa NIOBEYE OT HY)KHUTE TPETUPaHMs Ha PACTCHMATA C NPOAYKTH 3a PACTUTENHA 3alIUTa,
KOETO OT CBOS CTpPaHa OCKBIISIBA MPOM3BOJACTBOTO. T03HM mpobieM Moxke 1a ObJie pemieH 4pes3
IIOXBATUTE HA MOHUTOPHUHIA — U3II0JI3BAHE HA JICIUIMBYU INIOCKOCTU U JIEHTH, KaKTO U pa3jIuvHU
BHUJIOBE KAaIlaHW, 4Ype3 KOUTO CE€ IMPOCIEIABA CBHCTOSHUETO HA IMOIYJIALMUTE U CE€ ONPEACIIAT
MOJIXOSIIY CPEJICTBA 3a 3alUTa — UHTPOAYLIMpaHe Ha OMOAareHTH WM ynoTpeda Ha MPOIyKTH 32
pacTuTenHa 3auuTa. B IOIBIHEHHE MO TO3M HAa4MH MOJKE Ja C€ OTPaHWYU M IUIBTHOCTTA Ha
HEIPUATEIIUTE.

ITos3uTEe OT MOHUTOPHMHT HA HENPHUSATEIUTE

OnTUMaNHOTO MJIaHUPAHE U TPOBEKIaHE Ha PACTUTEIIHO-3AIIUTH MEPOTIPUATHS € TPy/AHA
3aJjaya U U3MCKBa OOraTr OMUT, KOMIUIEKCEH MOJXOA M IBJITOCpPOYHa KoHuenuus. bonecture u
HENpUITENUTe TMPUUYUHSIBAT Hal-CEPUO3HUTE NPOOJEMU N0 KYITYPHUTE pPACTeHUs, KaTo
HaMaJIsiBaT 3HAUMTEIIHO MOJIy4eHUTE JOOUBH U Ma3apHaTa UM CTOMHOCT. Bblpeku ye npuiaraHeTo
Ha XMMHYHU METOJHU € XapaKTepHO Hail-Beue 3a MHTEH3UBHOTO KOHBEHIIMOHAIHO ITPOU3BOJICTBO,
a B UHTETPUPAHUTE CUCTEMH M OCOOCHO B OHMOJIOTMYHMTE CTOMAHCTBA IPHOPUTET ca
MIPEBAaHTUBHUTE MEPKU, MOHUTOPUHI'BT € B OCHOBaTa Ha €()€KTUBHOTO U YCIEIIHO ONa3BaHE Ha
pactuTenHoTo 37apase. Llenta Ha pacTuTenHaTa 3alMTa MPU OMOJIOTHYHOTO 3EMEJeNIne € He J1a
YHUILOXKH BpeauTenuTe (IIeBesn, 00JIeCTH U HEMPUATENN), a 1a IPEeIOTBPaTH IETUTE OT TIX U
Jla TM KOHTPOJIMpa MO/ IparoBeTe Ha MKOHOMHUYECKa BPeAHOCT. B OMOTOrHYHOTO IPOU3BOJICTBO
BpPEJHUTE U TOJIE3HUTE BUJOBE CE MOIIbPKAT B TMHAMUYHO PAaBHOBECHE U C€ Bb3IpUEMAT KaTo
eJleMeHTH Ha OuopasHooOpaszuero. Ilpu mpexoa KbM OHOIOTHYHO MPOU3BOJACTBO MOJIXOANUTE 32
pacTUTeNnHa 3alluTa HW3UCKBAT 3aMsiHa Ha CUHTETHMYHUTE HEpaspelleHW NEeCTHLHUIU He C
paspelieHd TakuBa, a ¢ OMOJIOTMYHU MPOIECH W ONTUMAIHO M3MOJI3BaHE HAa €KOCHCTEMHHTE
ycayrd. HachpuaBaHeTO Ha €KOCHCTEMHHUTE YCIYT'M MOXKE Jla yBEIUYM BB3MOXKHOCTUTE 3a
YCTOMYMBO ONTHMHU3MPAHE HA CEJICKOCTOMAHCKOTO IIPOM3BOACTBO M 3a IPOU3BOJICTBO Ha
3/IpaBOCJIOBHH 3€MEJIEJICKU MPOAYKTH M XpaHH, KOUTO HE CHABP)KAT OCTaThbUHU BEIIECTBA OT
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necTuiuand. M3BbpIIBAaHETO HA CBOCBPEMEHEH MOHHTOPWUHI € OT CHINECTBEHO 3HAYCHHUE 3a
YCIICIIHUTE PACTUTEIHO3AIIUTHH MPOrpaMu. 3a MOJAbpKaHe Ha MOMYJal[MUTe Ha BPEAUTEIINTE
non [TMB e BaxxHO Te a ObAaT yCTAaHOBEHU BHB BH3MOKHO Hali-paHEH €Tall OT MOosBaTa UM U
npear MacoBOTO HaMHO)KaBaHE. EQEKTHBHHAT MOHHTOPUHI TpsOBa Ja OTroBaps Ha YETHPHU
OCHOBHH KPHUTEPHS - HAJISKIHOCT, MPEICTABUTEIHOCT, OTHOCUMOCT M NPAKTUYHOCT, OIHCAHU
noapobno ot Binns et al. (2000). Toit BkIOYBa MEPUOIMYHA OICHKA HAa HEMPUSATEIUTE IO
CEJICKOCTOITIAHCKUTE KYNITYpH (TIOHE BEJIHBXK CEIMHYHO, a PH BUCOKA MOMYJIAIIMOHHA ILTHTHOCT
U 110-4€CT0), PaKTOpUTE 3a MPUPOIHO pEryaupane (I0JIe3HUTE BUI0OBE HACEKOMH), 0COOEHOCTHUTE
Ha KyaTypara (perodasu Ha pa3BuTHE) U (paKTOpUTE HA OKOJIHATA cpefa (TemMIeparypa, BajleKu
u 1p.). Bcuuko ToBa M3KMCKBa 3a1bI00YCHH MTO3HAHUS BHPXY OMOJIOTHATA KAKTO Ha BPEAUTEINTE
U TEXHHTE TOCTONPUEMHHIIM, Taka W Ha TOJIC3HUTE BHUJIOBE (XUIIHUIM M Tapa3uTH), H
NOTEHIIMATHUTE MM BB3MOXKHOCTH 3a PEryJHpaHe IOMYJIalMOHHATa ITbTHOCT Ha BPEIHUTE
BUJIOBE.

CpeacrBa 32 MOHUTOPHHT

3a pazpaboTBaHe U BHEIpsBaHE HA e(hUKACHA CTPATETHS 332 PACTHTEIIHA 3alIUTa € BAXKHO
Ia ce cpOupa mHpOpMalKs KaKkTo 3a MOMyJIallMOHHATa JTUHAMHKA HAa BPEAUTENUTE, Taka M 3a
CKOJIOTUYHHUTC (I)aKTOpI/I, KOUTO ¥ OKa3BaT BIIUSIHUE. HpaBI/IJIHI/IflT I/I360p Ha 1moaxogdamy MeTod 3a
MOHHUTOPHHT € OT peIlaBallo 3HAYeHHE 3a YCIEIIHUTE MPOrpaMu 3a KOHTPOJ, MPElHU3HOTO
orpeneNnsiHe Ha HEOOXOAMMOCTTa W BPEMETO 3a TPETHpaHe, KAKTO M Ha TOCIEIBAIINS C(EKT.
Hayunute wu3cienBaHus OT TNOCIEAHUTE TOJUHU TIOKAa3BaT, Y€ HACTOSIIUTE TEXHUKH 3a
MOHUTOPHHT Tp?[6Ba aa 6T)IIaT aallMTUpaHu 4Yp€3 BLBCKAAHC HA aBTOMATU3HUPAHU CUCTEMH H
CMapT KamaH, KOUTO Jja ObJaT 4acT OT YCTOMYMBOTO MPOU3BOJCTBO, KATO MOAOOPAT paHHOTO U
6’I)p30 OTKpHMBAHC Ha BPCAUTCIIMTC MW TCXHUA KOHTPOJ, IIOAIIOMOTHAT HAMAJIXIBAHCTO Ha
€KOJIOTMYHUSI OTIEYaThK U MOJOOPSAT MOHUTOPUHTA B YCIOBHSATAa HA KIMMATHYHU HPOMEHU
(Cirjak et al., 2022). Bbopeku ToBa BCe Olle CPei HAii-IIMPOKO H3IION3BAHUTE CPEICTBA 3a
MOHHUTOPHHT OCTaBaT JEIUIMBUTE IJIOCKOCTH U JICHTH, KakTo U pepomoHoBuTE Kananu. Llenta e
Ja Ce IMpOruo3upa mIbTHOCT, IIPHU KOATO LIC 6’I)I[aT HAHCCCHU IICTU HWJINX HaMaJIAIBAHC Ha I[O6I/IBI/IT€,
Taka 4ye CBOEBPEMEHHO Ja ce MpeArnprueMaT AeicTBus. Upe3 TIXHOTO U3MOI3BaHe UTBTHOCTTA Ce
HaO0JIf0/1aBa WHIUPEKTHO, KAaTO CE€ W3IMOJI3Ba YJIOBHT KAaTO HWHAMKATOP HA IUTBTHOCTTA IIO
pacTeHHneTo. 3aToBa OIpENesSTHETO Ha Bpb3KaTa MEXAY YyJIoBa W Opos WHIAUBUAU BBPXY
PACTEHHMETO ¥ ChOTBETHHTE 3aryOu B JIOOWBA ca PEIIaBally 3a B3eMaHe Ha IMPABUITHU PEIICHUS 32
KOHTPOJL.

IIBeTHH JIeMVIMBH IJIOCKOCTH

JlennuBUTE MIIOCKOCTH M JIEHTH Ca OTJINYEH BAPUAHT 3@ MOHUTOPHHT U JUPEKTEH KOHTPOJI
Cpelly pa3iMyYHU BHJIOBE HEMpusATeNnu. Te ca JIeCHO JOCTBIHM 3a (hepMepuTe M HE M3UCKBAT
3HAUUTENIHU (PUHAHCOBH CpeACTBA WM criennduuHo odydeHue. [Iponssexaar ce ot macTmaca ¢
Hal-BUCOKO KadeCTBO, TOJHA 3a PELMKIMPAHE, KOETO TapaHTUPA BBl KUBOT. M3mon3BaHOTO
JIENUJIO € HETOKCHUYHO, BOJOYCTOMYMBO M HE M3CHhXBa, HE OMEKBA U HE C€ pa3Tuya MpU TOIUIO
BpeMe. Te3n MIOCKOCTH ca MOJIXOSIIH 3a JBJITOCPOYHO HAOMI0IEHHE U MOTaT Jia MPeI0CTaBsIT
KOJIMUECTBEHU JIaHHU 3a BUJOBETe HacekoMH. HaBpeMEHHOTO MOCTaBSHE M OCHUIypsiBaHE Ha
JIOCTaTh4eH Opoil OT JEeTIMBH IUIOCKOCTH Ha €JMHMIA IUIOII MOXKE Jia JI0BeJe 10 3HAYUTETHO
OrpaHMYaBaHE Ha PA3MPOCTPAHEHHUETO U IUTbTHOCTTa Ha BpeautenutTe. OCHOBHOTO UM
IIPWJIOKEHUE € B YCJIOBHSI Ha OPaH)KEPUITHO OTINIEKAaHE HA KYJITYPH, HO MOTraT Ja CiIy)KarT 3a
MOHMTOPHHT U NPHU MPOU3BOACTBO Ha OTKPUTO.

L{BeTHMTE JICTUIMBHU TJIOCKOCTH Ca IIUPOKO U3MOJI3BaHU B CBETOBEH Mamad. Pazpaborkara
UM KaToO CpPEICTBO 3a MOHUTOPHHI € IMPOJMKTyBaHa OT (pakTa, 4e MHOIO HACEKOMH HMarT
IIPEIIIOYNTAHUS KbM CBETJIMHA C ONIPEENICHA Ib/DKUHA Ha BbIHATA. JIeIIMBUTE yJIOBKM MOTaT Ja
ObJIaT B pa3JInYeH UBAT B 3aBUCUMOCT OT BUIOBETE HETIPUATENN, KOUTO ca 00EKT HA MOHUTOPHHUHT
WK KOHTpoJI. ZKBJITHAT UBAT € YHUBepcalieH. M3momsBa ce 3a ynaBsHe Ha OCNOKPUIIKH, MYXH,
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BBIIKA U Jp. YepHHAT IBAT C€ M3IMOJI3BA YCHEIIHO 32 JOMATCHHS MUHHpAII MOJICI, CBETJIO0
CHHUSAT UBAT IPUBIINYA TPUIICH, YePBEHUSAT UBST — [IUKAIH, 2 OJIUAT UBAT - THPBCHULIH.

Cpen Hail-IMPOKO M3MOJI3BAHUTE Ca JKBJITUTE JICIUIMBH IJIOCKOCTH, KOUTO Ca BHBEICHH
KaTo cpecTBO 3a HaOmoaeHue npe3 19807 roguam, 006eKT ca Ha U3CiIeIBaHe B MPOIBIKEHUE HA
JIECETUIICTHS ¥ ca BKIIOYCHHU B MTPOTPAMHU 32 KOHTPOJI HA Pa3IMYHU HACEKOMH KaTo OCIOKPHIIKH,
TPHIICH, TUCTOMUHHUPAIIA MYXH M APYTH HEMPHUATEIN [0 PeAulla KYITYpH B OpaHKEPUH U Ha
OTKpUTO. B opamwkepuuTe ciayxar 3a onpe/elsHe Ha Ha4ajJoTo Ha JICTEX U PAHHO YCTAaHOBSIBAHE
Ha BpEAWTENUTE, KaKTO W 3a NPOTHO3a HAa OTHOCHTENHATa IUTBTHOCT W MOHUTOPUHT Ha
BBb3pacTHuTe, ocobeno Trialeurodes vaporariorum (Westwood, 1856) u Bemisia tabaci
(Gennadius, 1889) (Gillespie & Quiring, 1987).

Cnopen Ekbom u Rumei (1990) xbATHTE NETUIMBH IIJIOCKOCTH Ca €QHHM OT Hak-
epUKACHUTE TEXHUKH 32 MOHHTOPHUHT TIPH YCIOBHE, Y€ € ONpPEICICHO ONTHUMATHOTO UM
pasmnoJjoOXKEeHUe 3a KOHKPETHUS BHJ M KyITypa. Te HaMupar MO-TOJISIMO NPUIOKCHUE B
OpaHXepuH, OTKOJIKOTO Ha OTKPHUTO. BbIpekn ue JernIuBUTe MIOCKOCTH CE€ M3MOI3BAaT OCHOBHO
3a MOHHTOPHHT, T€ Ca MPUIOKUMHU U KaTO METOJ] 32 KOHTPOJ B 3aBHCUMOCT OT YCJIOBHSTA Ha
orrnexaane (Lu et al, 2012). Peguma aBropm mpoydBar MOTCHIMAJA MM 3a IOTHCKAHE Ha
MOIYJIAIIMUTE HAa BPEIHUTE BHIIOBE CAMOCTOSITEIIHO MM B KOMOMHAIMSI C IPYTU CTPATETHU U
KarmaHHu KynaTypu. Moreau u Isman (2011) cpaBHsiBaT eduxacHOCTTa Ha JKBJITH JICIIMBU
IUTOCKOCTH ¥ KallaHHH KyITypH (MaTialkaH U THKBA) 32 MOHUTOPUHT U KOHTPOJI Ha Trialeurodes
vaporariorum (Westwood, 1856) mpu otriexmane Ha numnep. JKBJITHTE IUIOCKOCTH ca Haii-
e(pUKaCHH 3a yJIaBSHE Ha Bb3PACTHH OCIOKPHIIKU, KAKTO M 32 HAMAJISIBAHE HA SHIIECHACSIHETO 110
nutiepa. [lo OTHOIICHHE HAa KalmaHHUTE KYJATYpH MHOTO IMOBEYE WHJIWBHIU Ca YCTAHOBEHU II0
naTiia/pKaHa B CpaBHEHHUE ¢ THKBaTa. HUTO e/lHa OT IBETE KallaHHU KYJITypu o0ade HE HamallsiBa
3HAYUTEIIHO TMOMYJIAlMUTEe HAa BB3pacTHHUTE OeMoKpuiakd. KoMOWMHAIMsITa OT JKBITH JICTLIMBU
IUIOCKOCTH M IIapa3suTouIu € e(peKTHBEH METO I 3a KOHTpoJI Ha Bemisia tabaci (Gennadius, 1889)
(Hemiptera: Aleyrodidae) B opanxepuu, HO HE U Ha OTKPUTO. B opaHXepUiiHU YCIOBHS KBIATHTE
JICTUTUBY TUIOCKOCTH 3HAYHMTEIIHO HAMAJISBAT TOMYJAIlMUTE HAa OCNOKpUIIKATa, HO Ha OKTPUTO
MIOYTH HE C€ YCTAHOBSBA PAa3jIMKa B YMCICHOCTTA MEXKIY MOJIETaTa C JISTUIMBH IJIOCKOCTH U TE3U
6e3 nerumBH TiockocTd. Pinto-Zevallos u Viénninen (2013) ompenensT XbATHTE JETIHBU
IUIOCKOCTH KaTo KIFOYOB KOMIIOHEHT Ha WHTETPUpPAHATA pPACTUTETHA 3allWTa 32 HAKOU
HEMPUIATENH B OPAHXKEPUMHOTO MPOU3BOACTBO. JIOMBIHUTENHN MPOYYBAHUS Ca HEOOXOIUMU
o0aue 3a BU3yaJHH CPEJCTBA, KOUTO JIa TIOA0OPST YIIaBIHETO, KAKTO U BPXY KOMOMHHPAHETO Ha
KBIITHU TIIOCKOCTU C IPYTU CTPATETHUH.

EMHOBpEeMEHHHSIT MOHHTOPUHT Ha BPEIUTEIIUTE W TEXHUTE XHIMHUIM MPEICTaBIISABA
0co0CH HHTEpEC MPU BHEIPSIBAHETO M M3M0JI3BaHEeTO Ha OnoarenTH. Bockmann u Meyhofer (2017)
HaIpuMep MPOYYBAT BH3MOKHOCTHTE HATMYHUTE Ha M1a3apa [IBETHH JICTUIMBHU INIOCKOCTH JIa Ob/1aT
M3MOI3BaHM KaTO CPEACTBO 3a MOHHMTOPMHI Ha TMOMyJallMOHHATa IIBTHOCT B CHCTEMara
BPEAUTEI-XUIIHAUK TIPU OPAHXKEPUUHOTO MPOU3BOJCTBO HA JOoMaTh. Te ycTaHOBSBAT, dYe
Macrolophus pigmaeus (Rambur, 1839) (Hemiptera: Miridae) moxe na Owbae HabmogaBaH
€THAKBO J00pE ChC CUHH M XKBJITH TUIOCKOCTH, KaTO B IIPOM3BOJICTBEHHU YCIIOBHUS MO-TOJSIM Opoi
XUIIHU JbPBEHUIM ca yIOBEHH BbPXY CHHHTE B CPaBHEHHE C JKBJITHUTE TUIOCKOCTH. Ho mopamu
M3BECTHOTO mpeanounTanue Ha Trialeurodes vaporariorum (Westwood, 1856) skbiaTute Morar ia
ObJaT M3IMOJI3BaHH 32 KOMOMHUPAH MOHUTOPHUHT, KaTO OpOST yJIOBEeHH MHIUBUIN KOPECIIOHIUPA
C TIOIYJIAITMOHHATA TUTBTHOCT B KynTypaTa. OCHOBHU (DaKTOPH, KOUTO OKa3BaT BIMSHUE BHPXY
e(UKaCHOCTTAa Ha JICTUIMBHUTE TUIOCKOCTH 332 MOHUTOPHUHT M MAaCOBO yJaBsiHE, ca OpOsIT, BpEMETO U
MSICTOTO Ha pasloiarane B pasziunyHuTe (eHodasm OT pa3BUTHETO HA PACTCHHETO-
TOCTOTPUEMHHUK.

3a ;ma ce mpocieau B Haili- paHHa (a3a OT pa3BUTHETO HA PACTEHUSTA TOsSBaTa M
YHCIIEHOCTTa Ha BPEAUTEIUTE, INTIOCKOCTUTE CE TIOCTABAT HEMTOCPEACTBEHO CJe]l 3aCaKIaHETO Ha
KyJITypaTa, ITbPBOHAYAIHO OKOJIO BXOJIOBETE M MPO30PIUTE Ha OpaH)XKEPHHTE, HAa Pa3CTOSHUE
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20-30 cM OT pacTeXHUs BPbX Ha PACTCHHATA. 32 MOHUTOPHHI OOMKHOBEHO Ca JOCTATHYHHU
10-15 Oposi/nka, kato TpsiOBa na ObBAAT pasmpenesiieHd 10 BINIMTE W B LEHTbpa Ha
opamxepusTa/noiero. HaBpemeHOTO oOcienBaHe Ha IUIOCKOCTHTE JaBa SICHA IpeICcTaBa 3a
IIJIBTHOCTTA, (pa3aTa Ha Pa3sBUTUC U BUJA HCHIPHUATCIIM B KOHKPCTHOTO CBHOPBIKCHUC HUIIU ITOJIC.
[Tnockoctute ca pasrpadeHd Ha TO-MalKu (UTYpU 3a TO-JIECHO oOcieqBaHe W OpoeHe Ha
HCIIPUATCIIUTC NOMaAHAJIN BbPXY TAX. HaJII/H_Ie Ca pcauna nmoaxoan U TCXHOJIOIrM4YHU MHOBAILIUH,
KOMTO TOA00psBAT MPAKTHYHOCTTA Ype3 HaMaJsIBaHE Ha YCHIIUATA U BPEMETO, HEOOXOJAUMH 3a
OTUUTAHC HAa HACCKOMHUTC, MCTOJU 3a YJICCHABAHC I/IHGHTI/I(i)I/IKaL[I/ISITa Ha BHUOJOBCTC B CMCCCHHU
MOITYJIAIIMK Ha YJIOBKaTa. AJITepHATHUBA Ha JICTUTMBUTE TIOCKOCTH JIa JICTUTMBHUTE JICHTH, KOUTO CE&
OITBBAT HA JIBA WX TPU pea O KOHCTPYKLUATA HAa OPAHXKEpUATa B KpaiiaTa i U 1o peioBeTe.

W3non3BaneTo UM 3a HAONIOJICHUE HA BPEAUTEINTE B OPAHKEPUHUTE € CTAHAaPTCH HAYUH
Jla ce TIOMOTHE 332 HaMaJsiBaHe Ha OOLIUTE Pa3Xolu 3a YNpaBJICHUE HA BPEIUTEIUTE, KOTaTo ca
ChUCTAHU C MHCIICKIIUU Ha pacTeHusTa. Hsxou opaHKepuiiHU HENPUATENN 00ade He Ce YIIaBsT Ha
JICTIJIMBUTC IJNIOCKOCTH U JICHTH, a KPUJIIATUTC (I)OpMI/I 0OHMKHOBEHO HE CE I104BABAT, A0KATO HUBATa
Ha TOMyJAIlMUTE HE ca BUCOKH. [lopagum TOBa Te3W cpelcTBa TpsOBa Ja Ce HM3IOJI3BaT B
KOM6I/IHaHI/I$I C BHU3YAJIHM PACTUTCIHM HMHCICKIHKH, 3a Ja CC IMOTBbpAW HAJIWMYUCTO Ha
UKOHOMHYECKHU BPEIHH MOIYJIAI[MH BPEIUTEIH.

DepoMOHOBY KANIAHU

®epoMOHOBUTE KallaHU Ca JIPYro MIMPOKO HM3IOJI3BAHO CPEICTBO 32 MOHHTOPUHI Ha
HAaCEKOMUTE, HO Ca Hal- eQHUKacCHM NMpH HUCKA TOIMyJallMOHHA IUIBTHOCT. OCHOBHO TSAXHO
NOPEIMMCTBO €, Y€ HE 3acTpallaBaT IOJE3HUTE BUIOBE M MOTraT Ja JIOBEJAT IO IBITOTPAiHO
HaMaJIsiBaHE Ha IMOIYJIAIMUTE Ha BPEIUTEIINTE, KOETO HE MOXE JIa Ce TIOCTUTHE C yrnoTpebara Ha
xumuyan nectuanny (Witzgall et al, 2010). OcBeH ToBa H3UCKBAT O-MAJIKO pabOTHA pbKa, KOETO
HamansBa M pasxoautre (Mullen and Dowdy, 2001). Ymorpebara M € B TpHU OCHOBHU
HaNpaBJICHUS: MOHUTOPHHT Ha Henpusrenure (eQeKTHBHO CPEICTBO 3a paHHO OTKpMBAHE Ha
HACEKOMUTE), KOHTPOJI Ype3 MacoBO YiaBsiHE (C HM3MOJ3BAaHE Ha TOJISIM Opoi KamaHu 3a
HaMaJsiBaHE Ha MOIMYJIAIlMUTE HA BPEIUTEIINTE ) M KOHTPOJI Upe3 HapylIaBaHe Ha Pa3MHO)KaBaHETO
C M3MO0JI3BaHEe HA CHHTETUYHH (PEPOMOHH, Upe3 KOUTO Bb3PACTHUTE CE J€30PUEHTUPAT, HE MOTaT
Ja ce oTKpuAT U 1a komynupar (Campion, 1983).

BposT Ha ynoBeHHTe HACEKOMH € B 3aBUCUMOCT OT TPU OCHOBHHU (hakTopa — JM3ailH Ha
KamaHa, pasnosioxenue u mrbTHOCT (Subchev et al, 1994, Jacquelyn et al., 2008). Ahmad and
Kanarudin (2011) cuurar, 4ye TakbB ¢GakTop MOXe Ja ObJe M pa3MepbT Ha JeMHenara
noBbpxHOCT. Pa3paboTBaneTo Ha edukaceH W MPAaKTUYEH JM3aifH Ha KallaHUTE € OT pelIaBaIio
3HAaYEHHE 32 OCUTYpsIBaHE Ha MO-TOJISIM /1511 Ha (PEPOMOHUTE KAaTO YacT OT PACTUTENHO-3aIIUTHUTE
crpareruu. (Cross et al, 2006).

JlM3aiiHbT Ha KamaHuTe M Jl03aTa Ha (PEPOMOHHUTE ca TACHO cBBbp3aHU. Korato Te ce
OTIpeneNiT, HeoOXOAWMO € Ja ce MpelHeHH KbJAe IIe Ce pasloyiokaT KamaHurte. Peanma
U3ClIeBaHMsl MOKa3BaT, ye BHCOYMHATA Ha KallaHa HE OKa3Ba BIIMSHHUE BbPXY Opos yJIOBEHU
nenepyau (Boo and Jung, 1998). Ilo3unuonupanero Ha kamaHa obaue TpsOBa Ja OCUTYpsiBa
npeJcTaBuTeNIeH Opol yIOBEHH BB3pPAcTHH, J1a UMa MKOHOMHUYHA MOJJIPHKKA U JIECEH JOCTHIL
[[BeThT Ha KamaHUTE CHIO MOXKE Ja Ob/e (hakTop 3a TAXHATA €(hUKACHOCT.

OcBeH MO OTHOIIEHHE HAa MOHHMTOPMHIAa MHOTO IPOYYBAaHUS B CBETOBEH Malad ca
MIOCBETEHH W Ha BB3MOXKHOCTHTE 332 KOHTPOJI Ha BPEIUTEIIUTE Ype3 MAcoB YJIOB ¢ (pepoOMOHOBU
kamanu (Smit et al., 2001; Alpizar et al., 2002; Norman and Othman, 2006; Norman et al., 2010).
Witzgall et al (2010) 3akarouaBar, 4e MaCOBHUSAT YJIOB € HKOHOMHYECKH I10- U3rOJICH B CPAaBHCHUE
C HapylIaBaHETO Ha KOMyJaluaTa nopaau Mo- MaJKUTe KoiauyecTBa (hepoMOoHU. MacoBHAT yIIOB
HaMaJsBa IMOMYJIalnUTe Ha BB3PACTHUTE M BOAM J0 HAMASIBAHE HAa YMCIECHOCTTA Ha CJIC/IBAIINTE
MOKOJICHHUS, HAITBJIHO € CHhbBMECTHUM C OHOJOTMYHHUS KOHTPOJI U C MHUHHMMAJIEH €(eKT BBbpPXY
OKOJTHaTa cpeaa u yoBemkoTto 3apaBe. Ahmed and Kanarudin (2011) npeanaraTt pa3padoTBane
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Ha TaKMBa METOJM 3a KOHTPOJ Ha HSIKOJIKO BpPEIHH BHUJA €THOBPEMEHHO, 3a Jla ce Hamalu
HE00X0AUMOCTTa (hepMepHTE JIa M3IOJI3BAT MPOIYKTH 38 PACTUTEIHA 3AIIUTA 32 IPYTH HACEKOMH.

Kananwure Delta trap ca cpen Haii-mmpoko usnosiassanute (Cardé and Elkinton, 1984). Te
ca ¢ JICTHeIa BbTPEIIHA YacT U TPUBI'bIHA (popMa, ycToiiunBa Ha BATHP U AbXx . [Ipumarar ce 3a
60pOa 1 MOHMTOPUHT Ha MENEPYAN U MOJIM B OPaHXKEPUH U OTKpUTHU Iuiouu. [leiicTBueTo Ha
KalaHa € CbBMECTHO ¢ )epOMOHOB JIUCIIEHCEP, KOWTO Ce MOCTaBs B IICHTHPA Ha KanaHa. MbKKHUTE
WHIUBUAM CE€ MPUBIMYAT OT (hepoMOHA U MOMajaT B KamaHa, KbAETO 3ajenBaT U HE MOrar Ja
u3neTsT. [Ipu MHOTO BHCOKA IMOMyIAIlOHHA IITBTHOCT 00a4e JISMHEIIUTE KallaH! MOTaT J1a CTaHaT
Hee(eKTUBHU MOPaJU 3aJIETBAHETO HA TBBP/IE MHOIO HACEKOMHU BbpXY MoBbpxHOcTUTE (Ahmad
and Kanarudin, 2011). Kato anTepHaTiBa Morar Jia ce M3M0JI3BaT BOJAHH KaIllaHU.

Jlpyru mupoko u3noi3Banu Kamanu ca Funnel Trap - kaman 3a MOHUTOpPHHT U 60pOa Ha
HenpusaTenu ot pox Lepidoptera. Te3u kamanu ca OT JBe YaCTH: ITPO3payvHa MBIl CEKIUS U Karlak,
B LIEHTHpPA HA KOMTO € MOHTHPaHa KOIIHUYKA 3a MOCTaBsiHe Ha (pepomoH. KanaHbT ce u3nonssa B
koMOuHanms ¢ (pepomMoHOB aucrieHChp. Hacekomure mpuBieueHU OoT (EepoMOHA JETAT OKOJIO
KaraHa, TJOKaTo He MONaJHaT BbTPE B HETO, CJIE/] KOETO He MOTaT Ja u3Jsa3ar. B mBI kunusTa Moxe
Jla ce TIOCTaBH TEYHOCT, B KOSITO TIONATHAINTE HACEKOMH JIa CE yIaBsT.

3akiaiouenue

MOHUTOPHHI'BT Ha IMOSBATa, PA3MPOCTPAHECHUETO M MOMYJIAllMOHHATA TUHAMHUKA Ha
BPEAMUTEIUTE Ca OT M3KJIFOYUTETHA BAXKHOCT 32 pa3pab0TBaHETO, MPUIIATAHETO U €PEKTUBHOCTTA
Ha CbBPEMCHHHUTE PACTUTEITHO-3AIIUTHHA CTPATETUH. Y CTAHOBSIBAHETO Ha IMEPUOAUTE Ha MOsBa U
MUTpHpaHe Ha BPEJAHUTE BUOBE TIO3BOJISIBA HA (pepMepHUTe Aa B3eMaT MOAXOISIIN U HABPEMEHHH
peIlleHrs 3a Olla3BaHE Ha PACTUTEIHOTO 31paBe. l[BeTHUTE JCIIMBHUTE IJIOCKOCTH M JICHTH, U
(hepOMOHOBHTE KamaHW Cca MIMPOKO PAa3MPOCTPAaHEH JIECEH W YyIO0OCH HAYWH 32 MOHUTOPHHT,
MPUIOKKUM O€3 OrpaHMYeHHUs W B OHOJOTMYHOTO MpOM3BOACTBO. OCBEH 3a IEIUTE Ha
MOHHUTOPHHTa T€ MOTaT Jia c€ M3I0JI3BAT YCIICIIHO W 3a JUPEKTHa OopOa M orpaHWYaBaHe Ha
IUTBTHOCTTA HA HEMPHUATEINTE O3 U3I0JI3BAaHETO HA XUMUYHH CPEJICTBA.
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