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Abstract

The present spreading and the future spatial activity of the ragweed Ambrosia artemisiifolia
has been evaluated upon statistical assessments of recent European surveys. The study focuses
basically on climatic influences rather than herbological assessments.

Evaluations have been done upon the available databases. Abundance of Ambrosia
artemisiifolia across Europe was studied using the database derived from 10 km grid spatial
pixels. Climatic constrains were evaluated by each country in Europe based on estimations
regarding the calibrated climatic quality surface for ragweed and the climatic variables most
strongly limiting quality (temperature — low — high, moisture and seasonality). Extinction
possibilities for future abundance of ragweed have been evaluated by the modelling data of the
European survey presenting annual probability of extinction and the phenology — model
prediction of ability to set seeds. The results of the study suggest that the spreading of the weed
species may have an Eastward direction in the future. The possibilities for controlling the weed
coverage are limited, in some countries and so in Hungary there is less chance to eliminate or

reduce its presence in the future.
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Osszefoglalas
Vizsgalataink soran elemeztiik a parlagfii Ambrosia artemisiifolis terjedésének és jovébeli
térhoditasanak tényezdit. Statisztikai értékeléseink soran az eurdpai adatbazisok klimatikus

adatait elemeztiink herboldgiai vizsgalatok mell6zésével. A parlagfii elterjedésének mennyiségi

viszonyait a 10 km-es pixelli eurdpai adatbazis alapjan értékeltiik. A gyom elterjedésének az
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¢letfeltételek szempontjabol fontosabb klimatikus adatait minden eurdpai orszag esetében
meghataroztuk (alacsony és magas homérséklet, csapadék, szezonalitas). A parlagfii
gyomszabalyozasi lehetGségeit az eurdpai fenoldgiai modell eredményei alapjan értékeltiik.
Vizsgalatunk eredményei aldtamasztani latszanak, hogy a parlagfii jovébeli terjedési iranya
Eurodpa keleti részén lesz jelent6sebb. A gyomndvény irtasanak, csokkentésének esélyei szamos

orszagban, igy hazankban is elenyészdek.

Kulcsszavak: Ambrosia artemisiifolia, klimatikus viszonyok, terjedés, szabalyozas

Introduction

Common ragweed (Admbrosia artemisiifolia) is one of the most widespread weed species
globally with a special regard to Europe. It has spread very rapidly since its first appearance in
the United States. Ambrosia artemisiifolia became a significant weed species since it was proved,
that the pollens of the plant have several harmful effects for human health. The most common
places where common ragweed can be found are agricultural lands, mainly sunflower and
soybean, and stubbles of early harvested crops. Besides its extensive distribution on arable lands,
it can be also found in urban, ruderal and neglected areas. Its presence is regular on roadsides,
railways, or construction sites. In urban areas control of common ragweed is done by mowing,
since the usage of chemicals can lead to environmental pollution. Pollen production in Hungary
is usually between middle of July and middle of October (Kazinczi et al., 2008). Our country is
considered to be the mostly infected country in Europe. In Hungary, five National Weed Surveys
(NWS) was made since 1947. The first NWS was carried out between 1947 and 1953 (Ujvérosi,
1973), where common ragweed was on the 23™ place. The fourth National Weed Survey was
carried out between 1996 and 1997, where this weed species was already the first one on the list,
and remained to be the most dangerous arable weed species until the fifth NWS between 2007
and 2008. Our neighbouring countries tend to have more and more attention on ragweed, as a
result of increasing human health problems (Bohren et al., 2007). The basis of efficient
controlling of this weed species is monitoring from time to time. The fight against Ambrosia
artemisiifolia — mainly because of its allergic feature — is a European Union program nowadays
(Bullock 2012, CABI 2017, FM 2015). Our study focused on the climatic influences in the

spreading and controlling of common ragweed in European countries (Soros, 2017).
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Material and method

In the study the present spreading and the future spatial activity of the ragweed Ambrosia
artemisiifolia are presented upon statistical assessments of recent European surveys (Bullock
2012, CABI 2017, FM 2015).

Three evaluations have been done upon the available databases.

e Abundance of Ambrosia artemisiifolia across Europe, using the database derived from 10 km
grid spatial pixels.

e Climatic constrains were evaluated by each country in Europe based on estimations due to
the calibrated climatic quality surface for ragweed and the climatic variables most strongly
limiting quality (temperature — low — high, moisture and seasonality).

e Extinction possibilities for future abundance of ragweed have been evaluated by the
modelling data of the European survey presenting annual probability of extinction and the
phenology — model prediction of ability to set seeds.

Abundance and vulnerability charts were established upon the results of the database

estimates. Changes in future ragweed coverage are calculated and presented in a graphical chart.

Results

Abundance
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Figure 1. Estimated data processed upon the spreading of Ambrosia artemisiifolia in a

decreasing order of European countries. Source: own research
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In accordance with the results obtained we can determine, that Ambrosia artemisiifolia is a
widespread weed species which managed to cover the whole area of Europe by the end of the
20" Century. This coverage process and its dynamics are not constant but show a variable
progress. The reasons for spreading and the performance of the weed species are highly
influenced by climatic constrains. Fig 1 provides data of the European survey processed upon the
spreading information. Also, there is evidence that seem to support the trend of the future
direction of spreading of ragweed in some of the East European countries like Romania,

Moldova, Bulgaria and Ukraine.

Extinction rate
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Figure 2. Predictable extinction rate of Ambrosia artemisiifolia in an ascending order of

European countries. Source: own research

Figure 2 provides data concerning the predictable extinction rate of ragweed in European
countries. It seems that apart from the ragweed free islands and some northern — Scandinavian
and Alpen countries the probability of extinction is less than 50 %.

According to the research results obtained upon the data processing of the European ragweed
survey (Bullock 2004, CABI 2017, FM 2015) we may state, that Hungary is among the most
invaded countries in Europe, with a minimum chance for control or extinction in the future,

mainly due to climatic constrains.
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Present abundance (2) vs extinction probability (1)
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Figure 3. Present abundance vs extinction probability of Ambrosia artemisiifolia in European

countries (Red — abundance; blue extinction). Source: own research
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