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Abstract: Air pollution, climate change and global warming show direct linkage. Introduction - Background:
Research in the field has proposed and demonstrated their link to increased allergenicity in plants, leading to
increased allergic diseases. Allergen patterns are changing in response to climate change. Across Europe, up to
12% of the population suffers from allergic diseases (bronchial asthma and allergic rhinitis) caused by the
pollen grains. The medical costs of these types of allergies are enormous and are increasing with the spread of
common ragweed - Ambrosia artemisiifolia* in Europe. In practice, more and more patients are turning to
allergists. Methods: Based on these data, the research aims to identify safety measures and specific legislation
to control and eradicate common ragweed in the countries most affected by the spread of this plant in Europe,
increase in population exposure in countries affected by the presence of common ragweed and the socio-
economic impact of allergic rhinitis and bronchial asthma at European level [1,2]. Our database search did not
reveal any other research that has addressed this topic to date. Results: This research identifies specific
legislation to the countries most affected by the spread of this plant pollen grains at European level, changes in
allergen patterns and monitoring/safety eradication measures decided by local authorities, and data on the
spread of common ragweed over the last two decades, costs per treatment, increased allergic rhinitis and
bronchial asthma morbidity in the most affected areas. Conclusions: At European level, there are no
universally valid models for eradicating this weed. Various methods can be used to limit the spread of common
ragweed and its pollen production (e.g. mowing once or twice a year of overgrown land, ploughing, chemical
control, public information, etc.). Local and regional cooperation should be considered essential to promote
phytosanitary & safety measures and exchange of information on methods to identify and manage the spread
of common ragweed. Unified legislation at European level would help all affected countries; reduce morbidity
from respiratory allergic diseases and the costs of treating these diseases. *in all this paper, we will find it under
the name Ambrosia artemisiifolia or common ragweed.

Keywords: climate change; air pollutants; climatic conditions; aeroallergens; invasive
plants/species; common ragweed; Ambrosia artemisiifolia; monitoring and eradication; respiratory
diseases; allergic rhinitis; bronchial asthma; specific legislation; public health

1. Introduction
1.1. Background

Respiratory diseases are on the rise worldwide, both allergies and associated allergic diseases
(allergic rhinitis, bronchial asthma, atopic dermatitis and food allergies) [4-8]. Pollen levels are
monitored daily in many countries around the world and in Europe (pollen levels from trees, grass
and common ragweed are monitored daily) [3,4], where allergic diseases are a major public health
problem. The seasonality and severity of both allergic rhinitis and bronchial asthma are influenced
by the growth patterns of allergen species. Common ragweed is a weed that has spread rapidly
throughout the world and in many European countries is now a real danger to human health and the
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environment [5]. Climate change and outdoor air pollution increase the allergenicity of some plants
(such as common ragweed) and have a direct negative effect on human health.

Global distribution - the occurrence of common ragweed (Ambrosia Artemisiifolia) is reported in
large regions around the world: North America (Canada, USA, Mexico), South America (Brazil,
Uruguay, Paraguay, Argentina, Chile), Africa (South Africa), Asia (Japan, South Korea, China),
Australia and New Zealand and in different european countries (northern Portugal, parts of France
(Rhéne Valley region), northern and central Italy, south-eastern Europe: Hungary — considered the
most affected country in Europe, Slovenia, Croatia, Serbia, Albania, south-western Russia, eastern
Ukraine, parts of Romania, Montenegro, Bosnia and Herzegovina, Greece) [5].

——

Figure 1. The Map of common ragweed (Ambrosia Artemisiifolia) World distribution.

Take after “Ragweed Pollen Allergy: Burden, Characteristics, and Management of an Imported
Allergen Source in Europe”, Sarah Cunze and colab [6].

The potential future distribution of common ragweed is highly uncertain, but the distribution is
expected to shift north-eastwards and, under the influence of current climate change, to extend its
potential range in Europe, with a high invasive potential in large parts of Europe: Spain, northern
France, Benelux, Germany, Poland, southern Italy, parts of Russia (east of the Caspian Sea) and
Turkey.

1.2. Literature review
1.2.1. Prevalence of common ragweed

The prevalence of common ragweed pollen sensitisation depends on the country and the region.
There is an average prevalence of sensitization in Europe ~14%, ranging from the highest value of
54% (in Hungary, considered the most infested country in Europe) to the lowest value of 2.5% (in
Finland). Romania is one of those countries in Europe where the rate of sensitization to common
ragweed is high (according to the INSPIRED project) and the most widespread of these weed species
is Ambrosia Artemisiifolia [5].

Since 2004, common ragweed has been included on the EPPO - The European Public
Prosecutor’s Office’s List of Invasive Alien Plants (EPPO, 2021) and is regulated in several countries
at the European level.

1.2.2. Safety Behavior

In Europe, at least 1 in 5 people suffer from respiratory allergy caused by common ragweed
pollen grains. According to the ATOPICA (Atopic Diseases in Climate Change and Air Quality)
project, this condition has become a major public health problem across Europe, which estimates that
there will be a 4-fold average increase in pollen concentration in the plant by 2050
(https://www.atopica.eu/) [9].
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Figure 2. The Map of Ambrosia Artemisiifolia (common ragweed) distribution in Europe (50 kmx50 km
grid), based on information from over 40 national distribution maps and international databases,
retrieved from “Range Expansion of Ambrosia artemisiifolia in Europe Is Promoted by Climate Change”,
Sarah Cunze and colab., https://doi.org/10.1155/2013/610126 [7].

1.2.3. Relationship between Prevalence of common ragweed and Safety Behavior

Common ragweed has a significant negative impact on the European economy by affecting
health. Climate change contributes to the burden of disease and premature death in Europe. Climate
scenarios show Europe as one of the most vulnerable regions. In Europe, air pollution is considered
the biggest risk to environmental health, with around 400.000 premature deaths attributed to air
pollution in 2019. Air pollution is associated with allergic diseases (bronchial asthma and allergic
rhinitis) [9,10].

Climate change, cultural factors, changes in agricultural practice and increased international
traffic contribute to the spread of allergenic pollens such as Ambrosia artemisiifolia in many European
countries, where they pose significant challenges for both national health systems and European
authorities [8]. The man-made environment, with lifestyles in urban areas, may contribute to the
increased frequency of respiratory allergies and bronchial asthma [9].

Common ragweed is spreading year after year in the European region, and it is thought that the
spread is likely to be facilitated by global climate warming [11]. the pollen of the plant determines a
significant health problem because it produces large amounts of highly allergenic pollen, which can
disperse over long distances from its origin [11,12]. The species’ temporal emergence pattern and
rapid growth contribute to “the success” of its spread [13,14].

This research aims, as respiratory allergies caused by the plant pollen have become a major
public health problem throughout Europe, to identify whether specific legislation exists in European
countries and the monitoring/safety eradication measures of local authorities, especially in the
countries most affected by the changes in allergen patterns and the spread of Ambrosia artemisiifolia
in recent decades, with effects on human health.

2. Methods

The method used in our research was a literature — studies review, the legal provisions and
applicable rules - data sources and books from the European countries most affected at the European
level by the spread common ragweed.

The following search terms were used: climate change; air pollutants; climatic conditions;
aeroallergens; invasive plants/species; common ragweed, Ambrosia artemisiifolia; monitoring and
eradication; respiratory diseases; allergic rhinitis; bronchial asthma; specific legislation; public health.
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Identification of studies and books via databases searches
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We utilised a review, searching scientific databases such as PubMed (17 studies), and Scientific
sources on the internet — e.g. The European Respiratory Journal, The Intergovernmental Panel on
Climate Change, The International Journal of Environmental Research and Public Health (MDPj),
Cambridge University Press, Academic.edu, International Schoolary, The Jounal of Echology and
SMARTER - Sustainable Management of Ambrosia artemisiifolia in Europe, The Weather Channel,
EPPO Global Database, EIONET Portal, and the National Specific Legislation returned 78 number of
results, from which texts published in the last 20 years in which an exacerbation of common ragweed
pollen is thought to have occurred, were selected, containing both general information and specific,
quantifiable information on local specific legislation or country-specific measures on a local and
international basis, as well as on the basis of population needs.

The on-line searching returned a number of guidelines and recommendations from
internationally recognised institutions or organisations such as the World Health Organisation
(WHO). Duplicates studies were removed.

All studies retrieved through the search were assessed based on title, abstract and full text
(where appropriate) against the inclusion criteria set for the study so that only relevant articles were
admitted to the systematic review. A subset of 54 studies, data sources and books of the total search
results were checked against and used the inclusion criteria.

3. Results
3.1. Data regarding annual treatment costs for treatment of bronchial asthma

Common ragweed has become one of the leading causes of seasonal allergies in Europe
countries, with the plant pollen becoming a real public health problem that is increasing every year
and invading more and more geographical areas, and coordinated action is needed to limit the spread
of common ragweed.
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In order to understand the true extent of the impact on human health from the spread of this
weed species, in particular common ragweed, we first took from an article published in the
Environmental Evidence Journal the estimate of the economic costs at the European level [14,15] due
to ragweed pollen allergy and the estimate of treatment costs at European level per patient per year,
based on cost estimates summarised by Bullock et al. for 9 (nine) European countries.

Annual treatment costs ranged from €8,30 (for antihistamines treatment of bronchial asthma in
the Czech Republic) to €8,060 (for treatment of bronchial asthma in Switzerland), with average
treatment costs of €565 per patient per year. In order to calculate the socio-economic costs, the ratio
of medical costs to absence from work calculated for the Rhone Valley region (18.5%) was used, and
the estimated annual costs were 670 euros per patient. This estimate was more conservative than the
estimate of average costs for seasonal allergic rhinitis in Europe (964 euros per patient per year)
[16,17].

By weighting treatment costs and lost working time at the country level using purchasing power
parity (PPP) adjusted health expenditure per capita for 2015, total economic costs were found to be
around €7.4 billion (CI 5.4-8.6) billion per year in Europe.

The calculations were based on an extensive dataset of observed pollen integrals and a geospatial
approach to calculate the total number of patients in Europe using a large dataset of observed
sensitisation rates. The map of common ragweed sensitization rates in the European population is
based on a combination of two (2) types of published studies: (a) overall sensitization rates in the
general population obtained from health centres and (b) ragweed sensitization rates among
sensitized patients collected from health centres [18,19].

Given the damage to public health and the high costs, there is a strong need for control measures
to minimise the further spread of this species. Containment measures against invasive species are
only effective at the beginning of the spread. After they are in place, measures can become extremely
costly and fail to achieve the desired results. Monitoring and management measures are essential and
must be applied promptly, especially in regions newly threatened by climate change.

3.2. Data regarding project “Sustainable Management of Ambrosia artemisiifolia in Europe (SMARTER)”

At the European level, countries at risk have been advised to prepare monitoring activities and
a contingency plan for the monitoring, eradication and control of common ragweed, as well as to
implement a national control system. The country-wide monitoring programme should be carried
out in order to detect a new infestation or to delimit an infested area. Measures are recommended to
eradicate newly detected populations and containment measures to prevent further spread within
the country or to neighbouring countries in those areas where the pest is present, and eradication is
no longer considered feasible [7].

The EU-COST FA1203 project on “Sustainable Management of Ambrosia artemisiifolia in Europe
(SMARTER)” (https://www.cost.eu/actions/FA1203/accesed in 27.January.2024) started in February
2013. The action started with 30 participating countries signing a Memorandum of Understanding.
More than 180 researchers in invasive alien species management, ecology, aerobiology, allergology
and economics were registered as registered participants in this programme. Participants/Confirmed
(2012) - 30 Countries: Austria, Belgium, Bosnia and Herzegovina, Croatia, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Israel, Italy, Lithuania, Luxembourg,
Montenegro, Netherlands, North Macedonia, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Turkey, UK [20].

COST actions have interconnected nationally-funded research projects and funded conferences,
working groups and research exchanges. SMARTER aimed to initiate and develop sustainable and
long-term control methods, integrate them into existing mechanical and chemical control measures,
and quantify the success of these measures for both health and agriculture. The focus was on
biological control methods. For this, models were developed and parameterised, starting from
ragweed population dynamics to the impact of control measures on ragweed frequency and
distribution and on pollen counts and allergy occurrence, each with ecological and economic
components. Well-coordinated studies have been carried out across Europe. SMARTER has enabled
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various stakeholders to select optimal combinations of habitat and region-specific control methods,
has acted as a catalyst for long-term research, providing an information platform and developing best
practice manuals for integrated ragweed management. SMARTER has provided a forum for
discussing long-term management and monitoring options and developing new innovative
management solutions, such as a synergy between biological, physical and chemical control
measures and vegetation management; evaluating their cost-effectiveness in terms of IAS mitigation
[20].

3.3. Data regarding climatic conditions and pollen concentration

Common ragweed produces a large amount of pollen. Pollination is carried out by the wind by
spreading pollen grains. A pollen concentration in the air <30 pollen grains/m? air is sufficient to
induce an allergic reaction. Very sensitive individuals may be affected by as little as 1-2 pollen
grains/m? air.

Common ragweed produces the highest amounts of pollen from mid-July onwards, depending
on soil and weather conditions, with the plant reaching its peak pollination period in August-
September. Under a warmer climat of recent years, the ragweed season can start earlier (May-June)
or last longer (October-November). In hot, dry summers, wind spreads pollen over long distances.
Common ragweed grows spontaneously and exploits disturbed landscapes (for example, fallow
land, mainly along railways and roads, along streams and lakes, on the edge of forests, near rubble,
on bare and poorly maintained land, but also in untended gardens and parks on building sites, in
areas where excavated earth has been deposited, in cereal and sunflower crops), causing significant
crop damage [21,22].

A practical finding: between the increase in pollen concentration and the onset of symptoms,
there is a “window of opportunity”, lasting about 2 weeks, during which the treatment can be started,
leading to significant improvement for patients. Thus, with minimal investment in aerobiological
monitoring equipment, the population could be effectively alerted to the presence of pollen in the air.
With daily pollen monitoring in place, allergy sufferers can track variations in values, especially
during periods known to have the highest pollen counts [22]. Experience from different countries has
revealed that infestation with common ragweed lasts for years before allergic sensitisation begins to
occur in an area.

3.4. Data regarding local legislation in the European countries

In October 2019, a retrospective analysis was published in the journal Medicina[20,21] specifying
that in Europe, the countries with the highest concentrations of common ragweed are Hungary, parts
of Romania, Serbia, Croatia, Slovenia, Slovakia, eastern Ukraine, parts of France (Rhone Valley
region), Italy (North-West Milan and South Varese), northern Portugal, Montenegro, Bosnia and
Herzegovina, Greece and the South-West region of European Russia.

Table 1. The country-specific legislation and the existence of possible monitoring/ eradication
measures for the buffywort are summarised in the table below.

. pe C Other monitoring/ Possibility of spreading
Specific legislation . . .
. . ... .. eradication measures in the next few years of the
Country Ambrosia Artemisiifolia . \ e qs , L g
Ambrosia Artemisiifolia Ambrosia Artemisiifolia (common
(common ragweed)
(common ragweed) ragweed)
France No Yes Yes
Italy No Yes Yes
Hungary Yes Yes Yes
Romania Yes Yes Yes
Germany No Yes Yes
Austria No Yes Yes

Armenia No Yes Yes
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Croatia No Yes Yes
Switzerland Yes Yes Yes
Finland No Yes Yes

In August 2022, another study, was published in the International Journal of Environmental
Research and Public Health which reconfirmed previously published data and the countries with the
highest concentrations of the plant pollen [5].

In the current analysis, carried out in 2022-2023, we evaluated local legislation in countries with
the highest concentrations of common ragweed at the European level: France, Italy, Hungary,
Romania, and Croatia. We also evaluated legislation in Germany, Austria, Armenia, and Switzerland.
The 10 country evaluated was Finland (the country with the lowest number of people with bronchial
asthma and/or allergic rhinitis triggered by common ragweed — Table 1).

3.4.1. Common ragweed in France

In France, there is no special national legislation on common ragweed, but the National Strategy
to Control the Spread of this weed: territory monitoring - all monitoring stations are equipped with
the same type of Hirst pollen trap; the analyses are carried out according to the procedures laid down
in a CEN Technical Data Sheet 264, approved in December 2015 CEN/TS 16868 [22].

The measurement of health impacts related to exposure to the plant pollen can be performed in
different ways according to the protocols used in each country: in France, a “clinical index” calculated
throughout the ragweed season is used with the help of a network of physicians; in recent years, in
the Rhone-Alpes Region of France, an area which common ragweed heavily infests and where the
local population is exposed to significant amounts of the plant’s pollen, the “annual pollen index” and
the “clinical index” have increased in most French stations in infested areas [23].

Following its expertise, ANSES (Agence Nationale de Sécurité Sanitaire de I'alimentation, de
I'environnement et du travail) found that the management of common ragweed monitoring, control
and eradication still faces some regulatory obstacles (e.g. limited enforcement power of local
municipalities, especially on private land) and recommendations were issued: (a) for the prevention
and control of common ragweed: immediate introduction of specific, locally coordinated regulations in
frontline areas and in areas still relatively unaffected by the presence of the plant, including the
appointment of an advisor responsible for the implementation of control measures on the ground;
involvement of the construction and public works sector, alongside the agricultural sector, to raise
awareness of the existing risk and promote the adoption of best practices (cleaning of machinery,
management of contaminated land, etc.) to reduce the spread of the plant and protect the health of
the general population as well as exposed workers; (b) for surveillance of common ragweed: extend and
intensify monitoring of the plant and its pollen at national level; modernise the plant pollen
monitoring system - by linking it to models that can predict its dispersal throughout metropolitan
France; (c) for information on common ragweed: raising awareness among health professionals and
allergic or potentially allergic people in areas where the plant is present and in areas where it is likely
to develop; promoting information exchange between regions through the development of ‘sentinel’
networks of physicians and patients [22,23].

3.4.2. Common ragweed in Italy

In Italy, there is currently neither a legal and organisational framework at national level not
specific legislation on the monitoring and eradication of common ragweed. Depending on the extent
of the problem in different regions, regional and local authorities have different policies. In Italy, the
most infested region is the Lombardy Region where, in some areas, the plant pollen is the leading
cause of hay fever. The peak day is reached in August (36 p/m?). There is no specific legislation on
common ragweed in the Lombardy Region either, but only an initiative by local authorities to prevent
and reduce the spread of the plant, which could have consequences for public health and annual
treatment costs [24-26].
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The measures adopted in Italy to monitor, prevent the spread of common ragweed and reduce
its pollen in the Lombardy Region (measures that included the actions of Local Health Authorities in
managing the problem) aimed at developing and improving the management strategy (a set of
primary prevention actions): epidemiological studies - which demonstrated the increasing
prevalence of common ragweed allergy, confirming the aggressive allergic behaviour of the plant
pollen (~40% of these patients with common ragweed allergic suffered from bronchial asthma);
assessment of direct health costs in these patients; studies on methods to limit the spread of common
ragweed (in collaboration with the COST-SMARTER team); informing and educating the public
authorities and the local population; control in the territory (aerobiological monitoring, surveillance
and monitoring of the infested area and town planning) [44,45].

3.4.3. Common ragweed in Hungary

Hungary, the country currently most affected at the European level by the presence of this weed,
has a legal and organisational framework, addressing the monitoring and eradication aspects of the
plant. However, in Hungary, there is no uniform data collection at the national level, so it is
impossible to correlate the health impact across the country (i.e. data on new ragweed sensitisations
or prevalence of ragweed allergy in the population) and the increased level of the weed [29,30].

The 19 monitoring stations of the Hungarian Aerobiological Network, spread unevenly across
the country, showed an increase in the level of common ragweed pollen in the air through the average
pollen data collected. In the Southern part of Hungary (including the Northern part of Serbia and
Montenegro), common ragweed pollen concentrations during the peak season are higher than in any
area in the rest of Europe [29,30].

An analysis of the development of common ragweed in the context of human activity indicates
that social land use policies after the collapse of the Soviet Union (early 1990s) may have influenced
the establishment and spread of this plant in Eastern Europe. The influence of human activity -
locally, regionally or globally - seems to be associated with the spread and negative impact of this
invasive plant species on human health in Eastern Europe, particularly in Hungary [29,30].

Hungary and Ukraine have made numerous attempts to limit infestations of this plant. The large
number of people suffering from the plant pollen allergy in Hungary (~2.5 million people) led to the
development of a normative document regulating how citizens can fight against the spread of this
plant and the obligations they have [30,31]. A temporal examination of pollen trends in Szeged,
Hungary, indicates that most of the pollen is transported from a medium or local distance and peaks
from August to September. In the central part of the country, the average temperature is lower and
in late summer and autumn, the humidity increases, which explains reduced plant growth and pollen
exposure [29-32].

In summer, the wind blows from the west, from Hungary. Measures adopted in Hungary
against the spread of common ragweed: Government Decision No. 1230/2012 (VIL6.) on weed
control: in order to reduce public exposure to the plant’s pollen, simpler and more efficient
procedures were developed to locate areas covered by ragweed and penalties were imposed;
incorporation of remote sensing into the detection procedure of infected areas and into the official
detection system; cooperation between Hungary and neighbouring countries (in particular Austria
and Croatia) on the cross border information system on ragweed development and pollen spread;
more reliable assessment of plant pollen distribution at national level; more efficient operation of the
warning system and its further development to make it possible to use it for international purposes;
organisation of continuous control of ragweed under the auspices of local authorities; training on
crop production, technological knowledge, control and prevention of ragweed for farmers;
monitoring the development of the plant along railways, roads, highways [29-32].

3.4.4. Common ragweed in Romania

In Romania, there is currently a legal and organisational framework addressing aspects of
common ragweed monitoring and eradication. In the last 25 years, the distribution of allergy has
changed in all regions of Romania, being initially reported in the North-West, West, South, and
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South-East areas of Romania. Recent studies confirm the presence of this species also in the Romanian
Plain [33,34,37]. Anthropic influence, topography (latitude) and climatic factors have allowed the
spread of this species in our country. The plants have found the weather conditions (winds, intense
rainfall, high average temperatures) ideal for their expansion. Today, this weed is widespread in
almost all areas of the country (except the high hills and mountainous areas), preferring sandy, less
fertile, slightly alkaline soils [29]. Common ragweed grows intensely on acid sandy soil, being a
highly adaptive plant, with maximum germination and propagation in regions with average
temperatures around 30°C in summer, as in the southern regions of Romania. [33,34,37]

Romania is neighbouring Hungary at the western border of the country, which leads to the
spread of common ragweed species in Romania, especially in the North-West region. In 2014, in Timis
County (located in the western region of Romania, close to Hungary), with an increased incidence of
allergic reactions, local authorities issued local legislation on the fight against ragweed [27,28].

Of Romania’s working population (9,000,000 people), ~482,000 people are allergic to common
ragweed pollen (according to data published on the Ministry of Health website) [29,34,36]- Romania
adopted only prophylactic measures to limit the spread of ragweed pollen in 2018 across the country:

2017: the “Beware of ragweed” campaign was launched by the Romanian Society of Allergy and
Clinical Immunology, informing the public, local and central authorities about the risk of the plant’s
spread and its effects on the health of the urban population.

2018: Law no. 62/2018 on the fight against common ragweed and the methodological rules for
applying the law are approved and published in the Official Gazette of Romania.

2018: Government Decision no. 707, Art. 3 para. (1) on combating ragweed: The responsibility
for identifying land infested with ragweed lies with the local public administration authorities
(municipal, town and city halls), which must annually inspect the land within their administrative-
territorial radius, identify the owners or holders of land, the managers of public roads, railways,
watercourses, lakes, irrigation systems and fish ponds, as well as the beneficiaries of construction
works where outbreaks of infestation have been identified, and to submit them in a timely manner.
Common ragweed should be destroyed from the time of emergence until the first flowers appear by
June 30, each year.

Limiting spread is possible by repeated mechanical cutting on public and private land. The
survey and identification of land infested with ragweed species will be started in spring after the
emergence of ragweed. In case of recurrence of infestation outbreaks, it is recommended to carry out
repeated control work throughout the year, avoiding the appearance of inflorescences. The disease
could be avoided if ragweed were removed.

2018: Law no. 62, Art. 5 and Government Decision No 707, Art. 4 para. (1): The first control is
carried out between 1-15 July each year. Owners who have not applied control measures are
sanctioned with “Warning”. The second control is carried out between 16 and 31 July each year,
targeting owners or holders of land, managers of public roads, railways, watercourses, lakes,
irrigation systems and fish ponds, beneficiaries of construction works who have not applied weed
control works even after receiving the warning sanction. Individuals are fined from 750 RON to 5,000
RON. Legal persons are fined from 5,000 RON to 20,000 RON.

July 2020: Law no. 129/2020 amending Law no. 62/2018 on combating ragweed was published.
The amendment concerns the establishment/updating of the procedure for the destruction of
common ragweed, the measures to be taken to limit the area of spread of this invasive species and
the methods for its removal and eradication by the Ministry of Agriculture and Rural Development
and the Ministry of the Environment, Water and Forests, which carry out annual information and
awareness-raising campaigns in the media, online and in written form, especially during the ragweed
growing season. A new contravention is introduced: failure to comply with the provisions of the
warning by owners or holders of land, beneficiaries of construction works, managers of public roads,
railways, watercourses, lakes, irrigation systems and fish ponds and is punishable by a fine of
between 1,000 RON and 5,000 RON for individuals and a fine of between 10,000 RON and 20,000
RON for legal entities.
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Verification and detection of non-compliance by owners or holders of land, beneficiaries of
construction works, managers of public roads, railways, watercourses, lakes, irrigation systems and
fish ponds, as well as the application of sanctions are carried out by the local public administration
authorities in whose territorial area the control is carried out, by personnel authorised by the mayor,
by local police officers or by commissioners of the National Environmental Guard. The local public
administration authorities, which also have the power to sanction non-compliance with the
provisions of this law, shall fulfil their obligations[34,36,37]

3.4.5. Common ragweed in Germany

In Germany, there is currently neither a legal and organisational framework nor special
legislation at the national level on weed issues within the country. There is no legal obligation to
register, monitor or eradicate this plant pollen in Germany. Without these, common ragweed is
expected to spread in Germany over the following decades. Regional and local authorities have
different policies depending on the spread in each federal state.

Compared to the rest of Europe, common ragweed is considered rare in Germany, although the
number of populations of these plants has increased since 2000. Extensive populations are found in
south-eastern Brandenburg (Niederlausitz), where common ragweed mainly populates agricultural
areas and roadsides (high concentrations of the plant allergens are found in the air). Roadsides are
problematic (common ragweed eradication methods cannot be applied with satisfactory results and
control of the plant’s development is insufficient). Central Germany and higher altitude areas are
almost free of the plant (due to the non-adaptation of the plants to the climatic conditions in these
areas) [38,39].

Measures taken in Germany against common ragweed: active control programmes (ongoing)
and voluntary efforts in some federal states are leading to complete and successful reduction of
ragweed spread. Few federal states (Bavaria, Berlin and Baden-Wiirttemberg) carry out eradication
campaigns, with subsequent monitoring of success and, in these states, prevention of weed
spread;[38] The German Interdisciplinary Working Group (WGI) on Control of Ragweed
recommends control, monitoring, prevention of the spread and importation of the plant (WGI
consists of experts - botanists, ecologists, plant protection workers, allergists, aerobiologists, etc. and
is organised at national level, with some participation from neighbouring German-speaking countries
- e.g. Switzerland, Luxembourg, Austria, the Netherlands); public awareness campaigns (started in
2005, still ongoing); participation of allergists, through voluntary actions, in local campaigns: “Make
sure you recognise ragweed”, “Remove ragweed when you see it”, “Report large or small ragweed populations
to the authorities” -~ www.ambrosia info.de [38,39].

3.4.6. Common ragweed in Austria

In Austria, there is a lack of a clear legal and organisational framework at the national level to
address all aspects of invasive plant species, including common ragweed.

The plant was first detected in Innsbruck (1883). From the 1960s until the 1990s, common
ragweed started to invade agricultural fields (sugar beet, maize, sunflower). In Austria, fields in the
East and South-East are invaded by the plant pollen, with heavily infested regions (from the South-
Eastern and Eastern federal states to the Western federal states). The degree of infestation along
roadsides and significant highways increases in the eastern federal states. In Upper Austria, many
roads are infested. In Lower Austria, the motorway network has been totally infested for more than
ten years, with the plant increasing in density and spreading in recent years. Crops most likely
contaminate ragweed: sunflower, pumpkin oil, red beans, maize, soya, cereals, potatoes, sugar beet,
and vegetables [46].

The measures adopted in Austria are occasionally preventive actions. Surveys or monitoring
programmes - run by individual governmental and non-governmental organisations (lack of funding
in the past resulted in programmes not being carried out consistently and implementation of
management strategies not reaching all relevant target groups and end-users).
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Austrian Federal Plant Protection Act: State laws and regulations implement phytosanitary
measures at the federal level. Local police decrees are also used to ensure the health of residents. The
use of herbicides against common ragweed is limited or in some cases not allowed, and non-chemical
control measures must be established. Cutting Ambrosia atemisiifolia is a preferred tool in sensitive
environments (e.g. on roadsides, the spread of the plant has been favoured by inadequate cutting
regimes). Cutting experiments under controlled conditions have shown high regeneration power
after cutting - measured as the number of shoots/biomass or regrowing inflorescences [47,48]. Seed
survival and longevity in soil are crucial for long-term control efficacy.

Essl et al. state that global warming will enhance the invasive success of common ragweed in
Austria, based on the close relationship between plant distribution and temperature in a generalized
linear model [46-50].

3.4.7. Common ragweed in Armenia

In Armenia, there is currently no legal and organisational framework or specific national
legislation on common ragweed. According to the GISS-E2-R temperature and forcing dataset, this
plant in Armenia has a great potential to spread also until 2080, when it will occupy all of Central
and Northeastern Armenia and some territories in the South of the country.

In order to forecast the future distribution of the plant pollen in Armenia, species distribution
models were used, which are widely used international tools for such problems. All bioclimatic
models show further spreading trends in Armenia, and it is indicated to prevent or at least slow down
the spread, taking into account the important allergic reaction caused by its pollen. Common ragweed
is expected to continue to spread and become even more dangerous to both agricultural and natural
ecosystems and the biodiversity of Armenia [50].

3.4.8. Common ragweed in Croatia

Under favourable field and weather conditions, common ragweed sprouting has usually been
observed as early as mid-March. However, germination and peak of this plant emergence in
mainland Croatia most likely occur in April and May. Croatia has a high abundance of common
ragweed and it causes major health problems for allergic people [43].

The Institute of Public Health (IPH) at 17 monitoring stations in Croatia monitor pollen
concentrations in the air. IPH is the coordinator of the pollen forecast for Croatia. Data are collected
from the monitoring stations and reproduced daily (or twice a week) as unique information on the
website and mobile app. IPH participates in educating citizens, pre-school and school children
through the “European Mobility Week” activities on the identification and importance of common
ragweed removal.

Each pollen season is followed by numerous articles, TV reports, talk shows and radio spots
about allergenic plants. In collaboration with the Municipal Health Office issuing an educational
brochure about common ragweed, the Institute organises actions to remove this allergenic plant
every year in the city [43-45].

3.4.9. Common ragweed in Switzerland

In Switzerland, there is currently a legal and organisational framework, and special national
legislation on the monitoring and eradicating of this plant. According to published data, the
abundance of this weed remains apparently stable in Switzerland. In this country, common ragweed
is listed in the Plant Protection Ordinance as a dangerous weed, and there is an obligation for strict
control of this plant (eradication). Control is the responsibility of the cantons. The number of small
outbreaks in home gardens has decreased by 80-90% in recent years, and the number of notices to
city services and individuals has decreased in parallel. However, the situation in army exercise fields
and other disturbed areas remains worrying [40].

The Swiss National Law (Plant Protection Ordinance) was introduced by the Federal Office for
Agriculture (Systematische Rechtssammlung: SR 916.20 “Verordnung iiber Pflanzenschutz” (PSV),
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“Ordonnance sur la protection des végétaux”, “Ordinanza sulla protezione dei vegetali” (OPV)) as early as
2006.

Aim of the law: control of existing populations of common ragweed and prevention of spread.
Summary of the law: it is not allowed to keep/breed, propagate and distribute common ragweed.
There is a general obligation to report, to the cantonal authorities, locations where ragweed plants
are found (outbreaks) and to control ragweed in these locations. Information about the law can be
found on the website, and meetings for farmers are mandatory. Functions of the Local Health
Authorities - advice and collaboration with the mayor, information and awareness raising -
enforcement of the legislation [40].

3.4.10. Common ragweed in Finland

Northern countries are very little or not at all affected by the spread of this plant. The Finnish
Nature Conservation Act (1096/1996 as amended by 492/1997, 144/1999, 371/1999, 553/2004,
1069/2004, 506/2005 and 591/2005) was developed to meet Finland’s conservation needs and
obligations under EU legislation, in particular the EU Birds and Habitats Directives and the
International Convention on Biological Diversity.

The Nature Conservation Act provides for detailed regulations on information and public
participation during the preparation of various protection programmes. The Act aims to preserve the
diversity of nature in Finland by ensuring the favourable conservation status of different types of
natural habitats and native species is maintained or restored.

The Act introduced a programme to protect areas of valuable landscape in areas where human
activity has shaped the landscape to a great extent over centuries. These areas are selected mainly for
their aesthetic value, and any development that would change the characteristic features of their
landscape will not be allowed [51].

4. Discussion
4.1. Analysis of data collected

Predicting the potential spread of a highly allergenic pest such as common ragweed can be a
useful tool for developing protective measures such as monitoring and eradication in threatened
areas. Control measures should also be applied in threatened areas where this plant is not yet
established. The predicted increase of the area (large areas of Europe are potentially threatened by an
invasion of this species, especially in the context of climate change) and the predicted range shift
towards the North-East (in Northern Europe, common ragweed is now absent) are in line with the
hypothesis that the invasive potential of common ragweed in Central and Northern Europe is
influenced by climate warming.

The future projection over the whole of Europe shows a conservative estimate. In North-Western
Europe (France and Germany) the potential distribution of common ragweed may be
underestimated, and both countries do not have specific legislation at national level, but are taking
measures on monitoring and eradication of the weed. In Italy, the most infested region is the
Lombardy Region; there is neither a legal and organisational framework at national level not specific
legislation on monitoring and eradication of the weed. Depending on the extent of the different
regions, regional and local authorities have different policies that they apply. In Switzerland, the
abundance of this weed remains apparently stable at present; here there is a legal and organisational
framework, a specific national legislation on monitoring and eradication of the weed.

The southern part of Hungary, the northern part of Serbia-Montenegro, the north-western part
of Romania and the south-western part of Ukraine show, during the peak season, much higher
common ragweed pollen concentrations than in any other area of Europe. The countries are
neighbouring and have ‘ideal’ weather conditions for the spread of the plant - high average
temperatures (climatic warming), rainfall and strong winds. Hungary, the country most affected by
the spread of this weed, and Romania have specific legislation passed at national level and are
countries where measures are being attempted to monitor and eradicate the weed.
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In Croatia & Armenia there is a high abundance of the weed, which causes major health
problems for allergic people, and there is no specific national legislation on monitoring and
eradication of the weed, and common ragweed has a high potential to spread until 2080, when it is
expected to occupy the whole North-East, Central and some Southern territories in Armenia.

Regarding the likely spread of common ragweed in Europe, which is mainly sustained and
distributed by anthropogenic influence - human activities, the results suggest that we will face serious
threats to human health, as there are already costs of several million euros per year allocated in the
different countries affected due to Ambrosia artemisiifolia allergies (e.g. 110 million C per year in
Hungary), and in other countries, such as Switzerland, the cost for treatment of bronchial asthma
reaches 8060 euros per year per person.

4.2. Strengths and Limitations

The strengths of this research include the fact that it is based on a review of the literature, the
legal and organisational framework at European level and research on specific legislation on the
monitoring and eradication of common ragweed, a weed that is a major public health problem
throughout Europe.

This research is part of a more in-depth study in Romania, which started from the idea of a
possible involuntary exposure to the pollen of the plant, for a long period of the year (March -
November), of the population in countries affected by the spread of common ragweed, leading over
time to the impairment of human health through allergic respiratory diseases of a growing group of
people and to an exponential increase in the costs for the treatment of these diseases. What we wanted
to study was the willingness of authorities in affected countries to monitor and eradicate the plant
through national measures, information about costs per treatment, increased allergic rhinitis and
bronchial asthma morbidity in the most affected areas.

The main limitation of our study is that we were not able to carry out a more in-depth analysis
of the implementation of the specific legislation in force or the measures declared at the level of each
country analysed and an analysis of the impact on the protection of human health, following the
monitoring, limitation or even eradication of common ragweed, as well as a decrease in the costs
allocated to the treatment of allergic respiratory diseases.

5. Conclusions

At European level, there are no universally valid models for eradicating this weed. Different
methods applied in the EU countries may be useful to limit the spread of A artemisiifolia and its
pollen production (e.g. mowing once or twice a year of overgrown land, ploughing, chemical control,
public information, etc.).

Monitoring Ambrosia artemisiifolia - staff of organisations monitoring common ragweed species
at national level (National Plant Protection Organisation (NPPO), botanists, agronomists, farmers,
municipal and road and railway authorities, landowners) should be trained to recognise the plant at
all stages of its life cycle, even when it is present as a small population [19].

Eradication of Ambrosia artemisiifolia - any weed eradication program (in the case of newly
detected populations) would be based on delimitation of the infested area and application of
measures (eradication as well as prevention of further spread of the pest); the feasibility of eradicating
common ragweed always depends on the size and proper delimitation of the infested area,
population density, accumulated seed and accessibility of the site, and eradication may only be
feasible in the early stages of the infestation [19].

Regional cooperation at European level on common ragweed should be considered essential to
promote phytosanitary measures and the exchange of information on identification and management
methods; the recommendation is that countries communicate with each other and especially with
their neighbours, exchange views on the best monitoring programme for common ragweed at
country level and implement measures aimed at eradicating the plant to achieve the regional
objective of preventing further spread of the pest.
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For the effective implementation of monitoring and control of the spread of Ambrosia
artemisiifolia at national level, cooperation between the relevant public bodies [e.g. National Plant
Protection Organisation (NPPO), Ministry of Environment, Water and Forestry, Ministry of
Transport, Ministry of Agriculture and Rural Development, etc].

In addition, a more consistent mapping of common ragweed in Europe could be carried out by
gathering all national information. There is a need for long-term and widely applicable options for
the sustainable management of common ragweed, as well as for the coordination of institutions
involved in research and management of the plant across Europe.

Author Contributions: Conceptualization, .M.S.; methodology, LM.S., S.P., and D.G.M.; software,
IM.S., S.P., and D.G.M,; validation, LM.S., S.P., and D.G.M.; formal analysis, LM.S. and S.P.;
investigation, LM.S.; resources, LM.S. and S.P. data curation, .M.S. and S.P.; writing — original draft
preparation, LM.S.; writing, review and editing, LM.S. and S.P.; visualization, LM.S., S.P., and
D.G.M.; supervision, LM.S. and D.G.M.; project administration, LM.S. All authors have read and
agreed to the publicshed version of manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Acknowledgments: We mention the affiliation of LM.S. as a PhD student at the University of Medicine and
Pharmacy “Carol Davila” in Bucharest, Romania. We acknowledge and thinck for the professional support
received from the University of Medicine and Pharmacy “Carol Davila” & the National Institute of Public
Health in Bucharest, Romania in our research activity.

Conflict of interest: The authors declare no conflict of interest.

References

1. [1] M. De Sario', K. Katsouyanni?> and P. Michelozzi' Climate change, extreme weather events, air
pollution and respiratory health in Europe - www.erj.ersjournals.com, European Respiratory Journal 2013
42: 826-843; DOI: 10.1183/09031936.00074712

2. [2] Parry ML, Canziani OF, Palutikof JP, et al, Climate Change 2007: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change. eds. Cambridge, Cambridge University Press, 2007; pp. 7—
22., https://www.ipcc.ch/site/assets/uploads/2018/03/ar4_wg2_full_report.pdf

3. [3] Descompunerea polenului/Stii ce tip de polen iti agraveaza simptomele? Iata perspectiva pe 3 zile
pentru cei mai periculosi factori. https://weather.com/ro-
RO/forecast/allergy/l/Bucure%C8%99ti+Bucure%C8%99ti?canonical Cityld=09ab35eae00f21604b305d3aa4
96££317778979cf6cfa560e1dd22133813806

4. [4] Pearce N, Ai't-Khaled N, Beasley R, et al., Worldwide trends in the prevalence of asthma symptoms:
phase III of the International Study of Asthma and Allergies in Childhood (ISAAC), Thorax. 2007
Sep;62(9):758-66. doi: 10.1136/thx.2006.070169. Epub 2007 May 15.

5. [5] Polliana Mihaela Leru et al., Biologic Pollution Due to Ambrosia (Ragweed) Pollen in Urban
Environment of Bucharest, Int. J. Environ. Res. Public Health 2022, 19, 10613. https://
doi.org/10.3390/ijerph191710613

6. [6] Kuan-Wei Chen et al, Ragweed Pollen Allergy: Burden, Characteristics, and Management of an
Imported Allergen Source in Europe, DOI: 10.1159/000487997

7. [7] Sarah Cunze et al.,”Range Expansion of Ambrosia artemisiifolia in Europe Is Promoted by Climate
Change”, https://doi.org/10.1155/2013/610126

8.  [81 D’ Amato G, Cecchi L, Bonini S, et al. (2007) Allergenic pollen and pollen allergy in Europe, Allergy.
2007 Sep;62(9):976-90. doi: 10.1111/j.1398-9995.2007.01393.x. Epub 2007 May 22.

9. 9] D’Amato G. (2011) Effects of climatic changes and urban air pollution on the rising trends of
respiratory allergy and asthma. Multidisciplinary Respiratory Medicine, 2011; 6(1): 28-37, doi:
10.1186/2049-6958-6-1-28, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3463061/

10. [10] Alberto Gonzalez Ortiz, Artur Gsella, Cristina Guerreiro, Joana Soares, Jan Horalek (2021) Health risk
assessments of air pollution, Estimations of the 2019 HRA, benefit analysis of reaching specific air quality
standards and more, Publication date: 12 Nov 2021

11. [11]Mang T, Essl F, Moser D & Dullinger S (2018), L’Observatoire wallon des ambroisies


https://doi.org/10.20944/preprints202402.0647.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 February 2024 doi:10.20944/preprints202402.0647.v1

15

12.  https://www.gembloux.ulg.ac.be/biodiversite-et-paysage/2019/12/02/lobservatoire-wallon-des-
ambroisies-est-ouvert/

13. [12] Essl F, Bir6é K, Brandes D, Broennimann O, Bullock JM, Chapman DS, et al. (2015), Ambrosia
Artemisiifolia, Biological Flora of the British Isles: Ambrosia artemisiifolia. Journal of Ecology 103, 1069—
1098.

14. [13] Bullock J, Chapman D, Schaffer S, Roy D, Girardello M, Haynes T, et al. (2012) Ambrosia Artemisiifolia
L. — Feldversuche mit Herbiziden. Agrarforschung 15, 230-235.

15. [14] Prank M, Champan DS, Bullock JM, et al., An operational model for forecasting ragweed pollen
release and dispersion in Eurrope, Agricultural and Forest Meteorology, 2013, 182-183:43-53.,
https://doi.org/10.1016/j.agrformet.2013.08.003

16. [15] Stefan Schindler et al., Effectiveness of management interventions for control of invasive Common
ragweed Ambrosia artemisiifolia: a systematic review protocol, Stefan Schindler et al., DOI 10.1186/s13750-
016-0062-y

17.  [16] EPPO STANDARD - National Regulatory Control Systems, DOI: 10.1111/epp.12785

18. [17] FA1203 - Sustainable management of Ambrosia artemisiifolia in Europe (SMARTER)
https://www.cost.eu/cost-action/sustainable-management-of-ambrosia-artemisiifolia-in-europe-smarter/
#tabs+Name:Description

19. [18] Buruiana AMBROZIA/Cum arata ambrozia, planta care 1iti poate produce alergii?
http://www.ms.ro/wp-content/uploads/2018/10/ambrozia_prezentare_si_combatere.pdf.

20. [19] Modificarea Legii privind combaterea buruienii ambrozia,
https://www juridice.ro/690489/modificarea-legii-privind-combaterea-buruienii-ambrozia.html

21. [20] S. Murphy, D. Clements, Svenja Belaoussoff, P. Kevan, C. Swanton (2006), Promotion of weed species
diversity and reduction of weed seedbanks with conservation tillage and crop rotation. Weed Science 54,
69-77., DOI:10.1614/WS-04-125R1.1Corpus ID: 55499890

22.  [21] Thibaudon M, Hamberger C, Guilloux L, Massot R., Ragweed pollen in France: origin, diffusion,
exposure, Eur Ann Allergy Clin Immunol. 2010; 42(6): 209-15, https://pubmed.ncbi.nlm.nih.gov/21287944/

23. [22] Coutinot D, Starfinger U, McFadyen R, Volkovitsh MG, Kiss L, Cristofaro M & Ehret P (2008), The
historical spread of Ambrosia artemisiifolia L. in France from herbarium records. Journal of
Biogeography 33, 665-673. https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2699.2005.01401.x

24. [23] FREDON France (2019) Vademecum d’aide a l’élaboration d’un plan local d’action contre
I’Ambroisie a feuilles d’armoise. French Ministry of Solidarity and Health (2021) L’Observatoire des

ambroisies. https://solidarites-sante.gouv.fr/sante-et-envir onnement/risques-microbiologiques-
physiques-et-chimiques/ especes-nuisibles-et-parasites/ambroisie-info/l-observatoiredes-ambroisies
[accessed 21 May 2022].

25. [24] Albertini R. & collab., Aerobiological monitoring and mapping of Ambrosia plants in the Province of
Parma (Northern Italy, Southern Po Valley), a useful tool for targeted preventive measures, Ann Ig 2017
Nov-Dec;29(6):515-528. doi: 10.7416/ai.2017.2182, https://pubmed.ncbi.nlm.nih.gov/29048450/

26. [25] Bonini M. & collab., Case study prevention and measuring management success in Italy,

27. [26] Pietro Zandigiacomo!, Francesco Boscutti!, Filippo Michele Buian!, Alberto Villani?, Patrik
Wiedemeier?, Elena Cargnus!, Occurrence of the non-native species Ophraella communa on Ambrosia
Artemisiifolia in north-eastern Italy, with records from Slovenia and Croatia. Bulletin of Insectology 73, 87—
94,

28. [27] Rodinkova, V.; Palamarchuk, O.; Toziuk, O.; Yermishev, O. Modeling hay fever risk factors caused
by pollen from Ambrosia spp. using pollen load mapping in Ukraine, Acta Agrobot. 2018, 71, 1742.
[CrossRef] https://pbsociety.org.pl/journals/index.php/aa/article/view/aa.1742

29. [28] Afonin AN, Luneva NN, Fedorova YA, Kletchkovskiy YE & Chebanovskaya AF (2018). History of
introduction and distribution of common ragweed (Ambrosia artemisiifolia L.) in the European part of the
Russian Federation and in the Ukraine, EPPO Bulletin 48, 266-273. https://doi.org/10.1111/epp.12484
ANSES (2020)

30. [29] Kazinczi G., Effects of different herbicide treatments on common ragweed on wheat stubble
(Hungary). Liege University (2021) DOI:10.5073/jka.2016.455.42

31. [30] Laszlo Makra Corresp. Author , Miklos Juhasz , Rita Béczi & Emo“ke Borsos, The history and impacts
of airborne Ambrosia (Asteraceae) pollen in Hungary, https://doi.org/10.1080/00173130510010558, Grana,
volume 44

32. [31] Rudnai P, Varré MJ, Macsik A, Tiiske-Szabd E, K6zépesy S, Rudnai T, et al., Urban-rural differences
in the prevalence of respiratory symptoms of school children in Hungary, Cent Eur ] Occ Envir Med.
2014; 20(1-2): 67-78., https://www.nnk.gov.hu/cejoem/Volume20/Vol20No1-2/CE14_1-2-07.html

33. [32] Gyula Pinke!, Tamas Kolejanisz!, Andras Vér', Katalin Nagy', Gabor Milics!, Gerhard Schlogl?, Akos
Bede-Fazekas3#, Zoltan Botta-Dukat3* & Balint Cztcz3, Drivers of Ambrosia artemisiifolia abundance in
arable fields along the Austrian-Hungarian border. Preslia 91, 369-389. Rask AM & Kristoffersen P (2007,
http://real.mtak.hu/105232/1/PinkeG_etal_Czucz_OA.pdf


https://doi.org/10.20944/preprints202402.0647.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 February 2024 doi:10.20944/preprints202402.0647.v1

16

34. [33] Ioana Corina Bocsan'y, Ioana Adriana Muntean?’, et al. Characterization of Patients with Allergic
Rhinitis to Ragweed Pollen in Two Distinct Regions of Romania, Medicina 2019, 55(11), 712;
https://doi.org/10.3390/medicina55110712

35. [34] Ianovici, N. Approaches on the invasive alien taxa in Romania - Ambrosia artemisiifolia (ragweed)
II, Annals of West University of Timisoara, ser. Biology, 2011, vol XIV, pp. 9-112.

36. [35] Florincescu-Gheorghe, N.A.; Popescu, F.; Alexandru, D.O.; Popescu, F.D., The Prevalence of Allergic
Rhinitis toAmbrosia Elatior in Oltenia Area and the Association with Allergic Conjunctivitis or Asthma,
Curr. Health Sci. J. 2019, 45, 66-72. doi: 10.12865/CHS]J.45.01.09. Epub 2019 Mar 31.

37. [36] Popescu FD, Tudose AM, Gheonea C. Pollen sensitization pattern in patients with combined allergic
rhinitis and asthma syndrome from Southern Romania, Romanian Journal of Rhinology, Vol. 1, Nr. 1,
January - March 2011

38. [37] Ferus, P.; Sirbu, C.; Elias, P.; Kondpkova, J.; D" uriSova, L.; Samuil, C.; Oprea, A., Reciprocal
contamination by invasive plants: Analysis of trade exchange between Slovakia and Romania. Biologia
2015, 70, 893-904. [CrossRef] https://www.degruyter.com/document/doi/10.1515/biolog-2015-0102/html

39. [38] Alberternst B., Nawrath S., 10 years action programme against ragweed in Bavaria — results of
monitoring and scientific companionship, Temporal and spatial variations in airborne Ambrosia pollen as
an indicator of changes in the distribution and abundance of ragweed plants on the ground, Conference:
COST FA1203 - SMARTER Conference, Sustainable management of Ambrosia artemisiifolia in EuropeAt:
Vianden, Luxembourg, https://www.neobiota.eu/conf/neobiota2016/wp/wp-content/uploads/COST-
SMARTER-Conference-Program-and-abstract-book.pdf

40. [39] Jeroen Tm Butersl, 2, Beate Alberternst3, Stefan Nawrath3, Maria Wimmerl, 2, 4, Claudia Traidl-
Hoffmann2, 4, 5, Uwe Starfinger6, Heidrun Behrendtl, 2, Carsten Schmidt-Weberl, Karl-Christian
Bergmann7, Ambrosia artemisiifolia (ragweed) in Germany - current presence, allergological relevance
and  containment  procedures, = www.springermedizin.de/  allergo-journal,  april = 2015,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4861741/

41. [40] Galzina N, Bari¢ K, éc’epanovic’ M, Gorsic M & Ostoji¢ Z (2010), Distribution of invasive weed
Ambrosia Artemisiifolia L. in Croatia, Agriculturae Conspectus Scientificus 75, 75-81,
https://hrcak.srce.hr/62460

42.  [41] Renata Peternel 1, Sanja Music Milanovic, Lidija Srnec, Airborne ragweed (Ambrosia artemisiifolia L.)
pollen content in the «city of Zagreb and implications on pollen allergy,
https://pubmed.ncbi.nlm.nih.gov/18581990/

43. [42] Ackermann-Liebrich, U; Schindler, C; Frei, P; Probst-Hensch, N M; Imboden, M; Gemperli, A; Rochat,
T; Schmid-Grendemeier, P; Bircher, A ], Sensitisation to Ambrosia in Switzerland: a public health threat
on the wait Swiss Medical Weekly 2009, 139(5-6):70-75, https://pubmed.ncbi.nlm.nih.gov/19204839/

44. [43] Julius-Kithn, Milakovic I, Fiedler K & Karrer G (2014) Control of common ragweed (Ambrosia
artemisiifolia L.) in maize, cereals, grassland and non-crop areas with herbicides. -Archiv 445, 93-104.
https://doi.org/10.5073/ jka.2013.445.011

45. [44] Trognitz F & collab., Bohren si colab. 2004, Milakovic si colab. 2014a, Plant associated bacteria to reduce
the growth of Ambrosia artemisiifolia, Conference: COST FA1203 - SMARTER Conference, Sustainable
management of Ambrosia artemisiifolia in EuropeAt: Vianden, Luxembourg,
https://www.researchgate.net/publication/308330265_Sustainable_management_of_Ambrosia_artemisiifo
lia_in_Europe_Final_Conference

46. [45] Karrer G., Milakovic I, What is the most efficient efficacy measure of non-chemical control of

common ragweed,
https://www.researchgate.net/publication/310481354_Control_of_common_ragweed_by_mowing_and_h
oeing

47. [46] Aleksanyan A. et al., Modeling of possible distribution of common ragweed (Ambrosia artemisiifolia
L.) under climate change in Armenia, COST FA1203 - SMARTER Conference September 13, 2016 — Vianden,
Luxembourg, Conference: COST FA1203 - SMARTER Conference, Sustainable management of Ambrosia
artemisiifolia in EuropeAt: Vianden, Luxembourg, https://www.neobiota.eu/conf/neobiota2016/wp/wp-
content/uploads/COST-SMARTER-Conference-Program-and-abstract-book.pdf

48. [47] Meinlschmidt E, Schroder G & Ullrich M (2014) Observatoire wallon des Ambroisies. Available at:
Climate warming drives invasion history of Ambrosia artemisiifolia in central Europe. Preslia 90, 59-81.,
https://doi.org/10.1111/epp.12785

49. [48] Sevault A, Le Levier L & Mottet M (2019) Biological weed control to relieve millions from Ambrosia
allergies in Europe. Nature Communications https://doi.org/10.1038/s41467-020-15586-1

50. [49] Chen KW, Marusciac L, Tamas PT, Valenta R, Panaitescu C., Ragweed Pollen Allergy: Burden,
Characteristics, and Management of an Imported Allergen Source in Europe. Int,
https://pubmed.ncbi.nlm.nih.gov/29788026/


https://doi.org/10.20944/preprints202402.0647.v1

Preprints.org (Www.preprints.org) | NOT PEER-REVIEWED | Posted: 13 February 2024 doi:10.20944/preprints202402.0647.v1

17

51. [50] Panaitescu C, lanovici N, Marusciac L, Cernescu LD, Tamas PT, Lazarovicz RA, (2014), Sensitisation
to Ambrosia pollen and other airborne allergens in the population of the Western region of Romania,
ALLERGY, 69: 434, (IF=6.028)

52. [51] Asero R, Bellotto E, Ghiani A, Aina R, Villalta D, Citterio S. (2014), Concomitant sensitization to
ragweed and mugwort pollen: who is who in clinical allergy, Ann Allergy Asthma Immunol. 2014
Sep;113(3):307-13. doi: 10.1016/j.anai.2014.06.009. Epub 2014 Jul 19.

53. [52] Minca Dana Galieta, Sanatate Publica si Management Sanitar, Editura Universitara Carol Davila,
Bucuresti, 2005

54. [53] Furtunescu Florentina, Mincd Dana Galieta, Managementul serviciilor de sanitate, abordare prin
proiecte, Editura Universitara Carol Davila, Bucuresti, 2005

55. [54] Popa, Lacramioara (2018), Curs Metodologia cercetarii stiintifice. Bucuresti: UMF Carol Davila

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202402.0647.v1

