
 

 

 

 

Appendix A 

 

Harmonia+PL – procedure for negative impact risk 
assessment for invasive alien species and potentially  

invasive alien species in Poland 

QUESTIONNAIRE 

A0 | Context 

Questions from this module identify the assessor and the biological, geographical & social context of the 
assessment. 

a01. Name(s) of the assessor(s): 

 

1. 

first name and family name 

Katarzyna Bzdęga 

2. Barbara Tokarska-Guzik 

3. Bogdan Jackowiak 
 

acomm01. Comments: 

 degree affiliation assessment date 

(1) dr Faculty of Biology and Environmental Protection, 
University of Silesia in Katowice 

02-07-2018 

(2) prof. dr hab. Faculty of Biology and Environmental Protection, 
University of Silesia in Katowice 

11-07-2018 

(3) prof. dr hab. Department of Plant Taxonomy, Institute of 
Environmental Biology, Faculty of Biology, Adam 
Mickiewicz University in Poznań 

05-07-2018 

 

 
 
a02. Name(s) of the species under assessment: 

Polish name: Ambrozja bylicolistna 

Latin name: Ambrosia artemisiifolia L. 

English name: Common ragweed 
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acomm02. Comments 

The Latin and Polish names are given based on the Flowering plants and pteridophytes of 
Poland – a checklist (Mirek et al. 2002 – P). The synonyms of the Latin name used are: 
Ambrosia artemisiifolia f. artemisiifolia, Ambrosia artemisiifolia subsp. artemisiifolia, 
Ambrosia artemisiifolia var. artemisiifolia and Ambrosia artemisiifolia var. elatior (L.) 
Descourt. The species is also described as: Ambrosia chilensis Hook. & Arn., Ambrosia elata 
Salisb., Ambrosia elatior L., Ambrosia elatior var. elatior, Ambrosia glandulosa Scheele, 
Ambrosia monophylla (Walter) Rydb., Ambrosia paniculata f. paniculata, Ambrosia 
paniculata var. paniculata, Iva monophylla Walter. (The Plant List 2013 – B). Unauthorized 
names are: Ambrosia paniculata Michx. and Ambrosia peruviana Cabrera, whereas the 
name Ambrosia artemisiifolia f. gracilissima D. Cîrțu & M. Cîrțu is considered 
controversial (The Plant List 2013 – B).  

The following are synonyms of the English name (with the exception of those given 
beneath): bitterweed, blackweed, carrot weed, common ragweed, hayweed, hogweed, low 
ragweed, Roman wormwood, short ragweed, small ragweed, stammerwort, wild tansy 
(CABI 2018 – B).  

Polish name (synonym I) 
– 

Polish name (synonym II) 
– 

Latin name (synonym I) 
Ambrosia artemisiifolia f. artemisiifolia  

Latin name (synonym II) 
Ambrosia artemisiifolia subsp. artemisiifolia  

English name (synonym I) 
Annual ragweed 

English name (synonym II) 
Hayfever weed 

 

 
a03. Area under assessment: 

Poland 
 

acomm03. Comments: 

– 
 
a04. Status of the species in Poland. The species is: 

 native to Poland 
 alien, absent from Poland 

 alien, present in Poland only in cultivation or captivity 

 alien, present in Poland in the environment, not established 

X alien, present in Poland in the environment, established 
 

aconf01. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm04. Comments: 

Ambrosia artemisiifolia in Poland has the status of an established species of alien origin 
(kenophyte) (Tokarska-Guzik 2005 – P). It is an invasive species (Tokarska-Guzik et al. 2012 
– P, Tokarska-Guzik et al. 2015 – I). The largest number of sites has been recorded so far in 
south-western Poland (Zając and Zając 2001 – P), also at individual sites, but including 
populations of hundreds of individuals, in the central, south-western, south-eastern and 
eastern parts of the country (Tokarska-Guzik et al. 2015 – I). Until recently, the species 
positions were scattered and not very numerous, however, the number of records is 
gradually increasing, among others in Upper Silesia (Chłopek et al. 2011, Tokarska-Guzik et 
al. 2011 – P) or in the Carpathians (Nobis and Nobis 2010, Jaźwa and Piątek 2015 – P). It is 
also turning up in Poznań, so far ephemerally (Jackowiak 1993, Jackowiak 2016, 2017 – P). 
There is no published data on the occurrence of the species in the Pomeranian and 
Masurian Lake District (Tokarska-Guzik et al. 2015 – I). In Poland, the species has been 
dynamically increasing its area in recent years (Tokarska-Guzik et al. 2011 – P, Tokarska-
Guzik 2012-2017 – I), therefore it is worth remembering that its distribution requires 
systematic verification. 
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a05. The impact of the species on major domains. The species may have an impact on: 

X the environmental domain 

X the cultivated plants domain 

X the domesticated animals domain 

X the human domain 

X the other domains 
 

acomm05. Comments: 

Ambrosia artemisiifolia is an alien species and often invasive in many regions of the world, 
including Europe (CABI 2018 – B). Currently, it is considered one of the most harmful in 
Europe (Essl et al. 2015 – P). It occurs mainly in open and disturbed habitats, including in 
fields (in various crops), orchards, gardens, on fallows, unused pastures, also on roadsides, 
along watercourses and on various wasteland (Basset and Crompton 1975, Weber and Gut 
2005, Fărcăşescu and Lauer 2007, Montagnani et al. 2017 – P, CABI 2018 – B). It also 
penetrates grasslands and floodplains and overgrows river banks (Csiky and Purger 2007, 
Tokarska-Guzik et al. 2015 – I). However, the impact of common ragweed on natural 
ecosystems has not been sufficiently researched and determined (EFSA 2010 – I), and 
positions of scientists on this issue differ. Most share the view that the species does not 
pose a threat to natural ecosystems, because its emergence is associated with disturbances 
and any harmful impact on the biodiversity of protected plant communities is unlikely 
(Martin and Lambinon 2008 – P). Although in Europe, the impact of A. artemisiifolia on 
biodiversity has been considered low and, as assessed by impact assessment, as "no 
impact" (Blackburn et al. 2014 – P), the species can colonize valuable natural habitats, such 
as dry meadows, communities of tall herbs and open forests (Bullock et al. 2012, Tokarska-
Guzik 2012-2017 – I, Essl et al. 2015 – P). There have also been cases of its occurrence in 
protected areas, among others in Germany (Alberternst et al. 2006) and Poland 
(Bomanowska et al. 2014, Sołtys-Lelek and Wiśniowski 2015 – P). Common ragweed, 
introduced into new areas, may act not only as a pioneer species, but also poses a serious 
threat to the natural environment as it effectively competes with native plant species for 
space, nutrients, light and water (Béres et al. 2002 – P), which leads to negative changes in 
habitats and a reduction of biodiversity (CABI 2018 – B). It may cause a decline in species 
diversity in communities of segetal weeds (Bullock et al. 2012 – P). The species also has 
a negative impact on the cultivation of plants. Through the creation of dense compact 
populations, it reduces the quality and efficiency of multiplication of the cultivated plants, 
which in turn leads to yield losses, in the case of maize, up to 73% (Varga et al. 2000, 2002 
– P). In addition, Ambrosia artemisiifolia acts allelopathically on plants (by releasing chemical 
substances), which limit the germination of seeds and the subsequent growth of the 
seedlings (Béres et al. 1998, Brückner 1998, Brückner et al. 2003, Hodişan et al. 2009 – P). 
The species is also a host to many pathogens and insects which are pests, among others, of 
cultivated plants (CABI 2018 – B). Ambrosia artemisiifolia affects the physicochemical and 
biological properties of soil (Foster et al. 1980, Li et al. 2014, Qin et al. 2014 – P). Its presence 
changes the amount of the available resources of nitrogen, organic carbon, phosphorus and 
potassium (Foster et al. 1980, Li et al. 2014 – P) and leads, among other consequences, to 
an increase in the number of sulphate reducing bacteria (Li et al. 2014 – P). The ability of 
A. artemisiifolia to support mycorrhiza (the co-existance of fungi with its roots) leads to an 
increase in tolerance of the species to abiotic and biotic stresses, improves the condition 
and growth of the plants, and thus can facilitate the colonization of new habitats by the 
plants (Fumanal et al. 2006b, Essl et al. 2015 – P). 

It has a negative impact on farm animals, including cattle and horses, triggering allergic 
reactions (Laan et al. 2007 – P), and also reduces the quality of animal products, among 
others milk (Spencer 1957 – P). Ambrosia pollen is a particularly strong allergen (Smith 
1984, Lewis et al. 2000 – P). The amount of pollen produced by one plant was estimated to 
be several billion grains in one season (Fumanal et al. 2007a – P), while as few as 5-10 pollen 
grains in 1 m3 are considered harmful (Jäger 1991, Bosquet et al. 2001, Kozłowska et al. 
2007, Boehme et al. 2009 – P). Human contact with A. artemisiifolia may cause allergic 
respiratory problems (Deschamps 1995 – P), allergic diseases and reactions (asthma, 
conjunctivitis, rhinitis, hay fever), and its pollen is highly sensitizing (Déchamp 1999, Moller 
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et al. 2002 – P). As a result, public areas such as gardens, parks, recreational areas, 
roadsides and railways are also made dangerous by invasions of the species. (CABI 2018 – B). 

 
 

A1 | Introduction 

Questions from this module assess the risk for the species to overcome geographical barriers and – if applicable – 
subsequent barriers of captivity or cultivation. This leads to introduction, defined as the entry of the organism to 
within the limits of the area and subsequently into the wild. 

a06. The probability for the species to expand into Poland’s natural environments, as a result of self-propelled 
expansion after its earlier introduction outside of the Polish territory is: 

 low 

 medium 

X high 
 

aconf02. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm06. Comments: 

Ambrosia artemisiifolia is categorized as a strongly invasive and troublesome plant in many 
countries (Tokarska-Guzik et al. 2012 – P, Tokarska-Guzik et al. 2015 – I). The species is 
already widespread in Poland, but it can still migrate in from the border areas, from the 
Czech Republic, Slovakia, Ukraine as well as from Germany, along communication routes, 
canals and ditches and is mainly spread by seed dispersion in strong wind and moving 
water (Bullock et al. 2012, Tokarska-Guzik et al. 2015 – I). Although the seeds are relatively 
heavy, they can easily float on water for a long time (Moskalenko 2001, Fumanal et al. 
2007b – P) and in the air, especially when affected by strong gusts caused by the 
movement of passing vehicles (Lavoie et al. 2007, Essl et al. 2009 – P). 

 
a07. The probability for the species to be introduced into Poland’s natural environments by unintentional human 

actions is:  

 low 

 medium 

X high 
 

aconf03. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm07. Comments: 

The documented history of the introduction and further spread of Ambrosia artemisiifolia 
in many countries shows that the plant colonizes vast areas primarily due to unintentional 
and accidental human activities. Fruit (achenes) can be acquired when importing agricultural 
products including clover and cereal seeds from America and other countries in which 
ragweed is a common agricultural weed, including also contamination on docks and in mills, 
where imported grain or oil plants are reloaded (Brandes and Nitzsche 2006 – P). For example, 
in Poland an assumed 'insertion' of ragweed seeds with the import of potatoes was described 
in the 1950s-60s (Szotkowski 1981 – P). The species can also be introduced into the natural 
environment together with transported bird feed containing plants of the region of origin 
(Bohren et al. 2005, Alberternst et al. 2008, Vitalos and Karrer 2008, Essl et al. 2009 – P) 
and in transported soil contaminated with the seeds, which may be later used in work 
related to the strengthening of banks, construction of roads, parking lots or even as topsoil 
for gardens, etc. (CABI 2018 – B). Dissemination may also occur as a result of contamination 
of agricultural and garden equipment, e.g. mowers with seeds of the plant (Chauvel et al. 
2006, Vitalos and Karrer 2009, Karrer 2014 – P). There is also a very high likelihood of 
conveyance with road and rail transport (Lavoie et al., 2007, Essl et al. 2009, Lommen et al. 
2018 – P), which is playing an increasingly important role in the spread of ragweed. 
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In Poland, Ambrosia species, including A. artemisiifolia, were in 1990, included in the "List of 
diseases, pests and weeds against which plant quarantine is applied" (Regulation ... 1990 – I), 
which obliged the state to control imported goods in terms of their contamination with 
diasporas of ragweed species. The most common goods contaminated with ragweed seed at 
that time were maize, cereals, soybeans and sunflower seeds, as well as feed grains 
(Miklaszewska and Walczak 1976 – P). After another amendment to the Regulation, ragweed 
species were removed from this list. In addition, for species of the Ambrosia genus occurring 
in Poland, including A. artemisiifolia, an analysis and assessment of pest risk was also 
developed, where ragweed species were categorized as quarantine organisms (Karnkowski 
2001a – P). 

In recent years, the entanglement of ragweed seed with some of the aforementioned 
commodities has been observed, for example, with sunflower achenes (Jackowiak 2017, 
2018 – A); the role of road and rail transport in the spread of this species is also increasing 
(Tokarska-Guzik et al. 2011 – P). Considering all the possible vectors for the dissemination of 
Ambrosia artemisiifolia diasporas, the probability of introducing the species to the natural 
environment of Poland due to unintended human activities can be assessed as high. 

 
a08. The probability for the species to be introduced into Poland’s natural environments by intentional human 

actions is:  

 low 

 medium 

X high 
 

aconf04. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm08. Comments: 

The species does not have decorative or ornamental values and it is not a member of the 
group of plants recommended as nectar or energy plants. Nevertheless, the plants can be 
used as food for pigs and sheep (Crockett 1977 – P), also cattle, although after consumption 
they suffer from nausea (Stubbendieck et al. 1995 – P). In addition, the fruits of 
A. artemisiifolia contained in food mixtures are also often consumed by small birds and 
animals (Stubbendieck et al. 1995 – P). In Eastern Europe, ragweed has been deliberately 
introduced as a medicinal plant (Abramova 2012 – P). It is known that Ambrosia artemisiifolia 
is used in folk medicine. The plants contain specific chemical compounds, including 
sesquiterpene lactones, which have anti-inflammatory (Stubbendieck et al. 1995 – P), 
antibacterial and antiviral activities (Kim et al. 1993, Harmatha 2004 – P). Another potential 
application is the use of plants for removal of heavy metals (Bassett and Crompton 1975, 
Kang et al. 1998 – P). They effectively remove lead and cadmium during cultivation (Pichtel 
et al. 2000 – P). In Poland, it has been confirmed in cultivation at five botanical gardens, 
including three with spontaneous spread of the plant (also as a remnant of a former crop); 
seedlings and young plants are however being removed (Employees of botanical gardens ... 
2018 – N). Therefore, the introduction of species into the environment cannot be completely 
ruled out as a result of intentional human activities, although currently using plants as 
a medicine or as a method for removing metals seems to be a controversial solution to 
dealing with the undesirable presence of the plant.  

Although currently the probability of introducing species into the natural environment of 
Poland as the result of intentional human activities is low, in accordance with the 
procedure for assessing the risk of negative impacts of invasive and potentially invasive 
alien species in Poland (Harmony+PL manual), for species that are already established in 
Poland, a high probability, with a high degree of certainty, should be assumed. 
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A2 | Establishment 

Questions from this module assess the likelihood for the species to overcome survival and reproduction barriers. 
This leads to establishment, defined as the growth of a population to sufficient levels such that natural extinction 
within the area becomes highly unlikely. 

a09. Poland provides climate that is:  

 non-optimal 

 sub-optimal 

X optimal for establishment of the species 
 

aconf05. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm09. Comments: 

Ambrosia artemisiifolia orginates from the eastern regions of North America (USA, Canada) 
(Löve 1976, Lorenzi and Jeffrey 1987, Kovalev, 1989 – P). The species occurs between 31°N 
and 52°N latitude (Scalone et al. 2016 – P). Potentially, it can colonize regions with a similar 
climate on other continents (Tokarska-Guzik et al. 2015 – I), up to 1000 m above sea level 
(CABI 2018 – B). Ragweed has been confirmed in most European countries, and also in 
Africa, Asia, Australia, New Zealand, Central and South America (CJB 2016, Euro + Med. 
2016, CABI 2018 – B). It is an annual plant whose colonization success is connected with 
sexual reproduction through the production of a huge amount of viable and small fruits 
(achenes) and their effective spread, among other vectors by strong winds, which are 
necessary for dispersal over long distances and for the colonization of new areas (CABI 2018 
– B). The seeds are very resistant to unfavourable conditions (for example low 
temperatures in winter in some areas). They form adurable soil bank seed and can remain 
in the soil for several, up to even 40 years, without losing germination activity (King 1966, 
Miklaszewska and Walczak 1976 – P). Most seeds are deposited by the plant in the surface 
layer of soil, up to a depth of 5 cm, at a density of from 200 to 2 800 per m2 (Fumanal et al. 
2006a – P). Usually the seeds require stratification before germination, but may also 
become dormant again (Altieri andLiebman 1988 – P), if germination conditions are not 
favourable. Burial of A. artemisiifolia seeds increases their germination potential by 0.5 to 
7.1% (Sahoo 1998 – P). The influence of temperature on the rate of germination of seeds 
may be another factor determining the success of this invasive plant (Tokarska-Guzik et al. 
2015 – I). In this respect, European populations in the secondary range are better adapted 
and seedlings have awider range of tolerance to low temperatures than in the natural range 
(Leiblein-Wild et al. 2013 – P). The optimum germination temperature is 11-13°C (Forcella 
et al 1997 – P) and the minimum 5 ° C (Li 1989 – P). The temperature being above zero in 
April is very important for ragweed, because it is the month when the plants begin to grow 
(Karnkowski 2001b – P). Germination is frequent in the case of digging seeds during 
cultivation works (Ohtsuka 1998 – P), and autumn ploughing is the most suitable conditions 
for seeds to sprout in spring (Altieri and Liebman 1988 – P). 

The invasive success of the species may also be the result of the plant’s regeneration 
abilities (Brandes and Nitzsche 2006, Tokarska-Guzik et al. 2011 – P). Ambrosia artemisiifolia 
effectively regenerates from damage from attacks by herbivores by increasing the number 
of branches when the tip of the stem is eaten, and if the stress passes, the plants intensify 
their growth and competitive abilities (Brandes and Nitzsche 2006 – P). Damage or removal 
of plant stems, e.g. during mowing or grazing, it also induces the regeneration of plants 
from buds at the base (Brandes and Nitzsche 2006, Patracchini et al. 2011, Tokarska-Guzik 
et al. 2011, Milakovic and Karrer 2016 – P). The success of the species may partly be 
a consequence of the ability of the species to produce allelopathic compounds and their 
impact on other plant species, including on crops such as maize, rye, wheat or oats 
(Brückner et al. 2001, Lehoczky et al. 2011 – P). In addition, multiple introductions provide 
greater potential in colonizing new areas in the secondary range due to the high genetic 
variability of the populations (Genton et al. 2005, Gaudeul et al. 2011 – P).  
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 Common ragweed, although it is not frost resistant, has a relatively high tolerance to 
climatic requirements and can be found in tropical wet and dry climates, through steppe 
and deserts to warm temperate and continental climates with both cool and hot summers 
(Oberdorfer 1994 – P, CABI 2018 – B). Although it is not established in colder areas (Bullock 
et al. 2012 – I), it has the possibility of adapting to a cold climate, among other methods, by 
shortening the time from germination to flowering and seed maturation (Béres 1994 – P). 
The climatic conditions in Poland correspond to the requirements of the common ragweed 
(Karnkowski 2001a – P). The similarity between the climate of Poland and the climate of 
both natural and secondary ranges of ragweed is around 94-100%, which means that the 
climate requirements of the species are met in Poland and do not constitute a significant 
obstacle to the spread of the species throughout the country; this is also confirmed by the 
current range of this species in the country (Tokarska-Guzik et al. 2015 – I). 

 
a10. Poland provides habitat that is 

 non-optimal 

 sub-optimal 

X optimal for establishment of the species 
 

aconf06. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm10. Comments: 

In its homeland (USA, Canada), Ambrosia artemisiifolia is naturally found along the banks of 
rivers and lakes. It can also occur on dry meadows, less often on the prairies. However it 
mainly occupies disturbed, ruderal habitats such as roadside, various types of wastelands, 
railway areas, including embankments, construction sites, quarries, built-up areas, 
disturbed banks of rivers, and in addition rough and cultivated land, among other places the 
edges of arable fields or cultivated fields, also orchards, vineyards, nurseries (Basset and 
Crompton 1975, Fumanal et al. 2008, Milakovic et al. 2014, Essl et al. 2015, Gentili et al. 
2016 – P, CABI 2018 – B). In its secondary range, Ambrosia artemisiifolia exhibits a wide 
ecological amplitude and habitat spectrum. The species has a relatively high tolerance for 
soil requirements. It can grow on loamy or sandy soils, but grows well on wet, heavy soils 
with apH of 6.0-7.0 (Bassett and Crompton 1975 – P). The results of recent studies show 
that the plants can also cope with soils with a pH of 8 and acidic soils at pH <5 (Montagnani 
et al. 2017 and literature cited there – P). The optimal type of soil is mud and loam clay; 
plants growing in such conditions are full of vigour, grow abundantly and reach a height of 
30 to 90 cm, while plants growing in strongly acidic soil are quite fragile and reach only from 
7.5 to 15 cm in height (Bassett and Crompton 1975 – P). The species is sensitive to flooding 
(Brandes and Nitzsche 2006 – P). In its secondary range, it colonizes similar habitats to 
those occupied within the native range. In anthropogenic habitats it appears very quickly 
mainly in mechanically disturbed ground, including on fields with various types of crops, in 
orchards, gardens, on fallows, unused pastures, roadside, along watercourses, on various 
types of wasteland (Weber and Gut 2005, Fărcăşescu and Lauer 2007 – P, CABI 2018 – B), 
also in the vicinity of railway reloading stations, grain elevators and cereal grain cleaning 
points (Mackiewicz 2015 – I, Tokarska-Guzik 2012-2017 – I). The species also enters dry 
meadows and banks around open water (Tokarska-Guzik et al. 2015 – I). 

 
 

A3 | Spread 

Questions from this module assess the risk of the species to overcoming dispersal barriers and (new) 
environmental barriers within Poland. This would lead to spread, in which vacant patches of suitable habitat 
become increasingly occupied from (an) already-established population(s) within Poland. 

Note that spread is considered to be different from range expansions that stem from new introductions (covered 
by the Introduction module). 
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a11. The capacity of the species to disperse within Poland by natural means, with no human assistance, is: 

 very low 

 low 

X medium 

 high 

 very high 
 

aconf07. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm11. Comments: 

Dispersion from a single source /Single-source dispersal (Type A data). The effectiveness of 
ragweed distribution depends on the amount of seeds that can initiate the development of 
the next generation. The key vector in the spread of ragweed is the dispersal of the fruits 
(achenes surrounded by a cover provided with small appendages), which fall near the 
mother plants and are then transferred to new areas by strong winds, water, melting snow, 
or birds (by anemo-, hydro- or zoochory). The number of seeds produced by a single plant is 
very diverse. Plants germinating in April produce from 3,000 to 4,000 seeds (Béres 1994, 
Béres in. 2002 – P), while those germinating in August only from 14 to 16 seeds (Szigetvári 
and Benkö 2008 – P). The highest number reported was 62,000 (Bassett and Crompton 1975 
– P). The number of seeds produced by the plant is strongly dependent on the population 
density: 3,200 seeds for 0.75 plants/m2, 1,770 seeds for 3.0 plants/m2 (Chikoye et al. 1995 
– P) but also depends on local habitat conditions (Lommen et al 2017 – P). In the area of 
1 m2 there may be from 1 to 45 or more plants (Varga et al. 2000, 2002, Brandes and Nitzsche 
2006 – P). On heavily infested areas, up to 500 plants/m2 can be found (EPPO 2001 – B). 
Achenes are necessary for spreading over long distances and colonizing new areas (CABI 
2018 – B). The results obtained so far suggest the possibility of the spread of seeds with the 
participation of wind to a distance of about 2 m from the mother plants and indicate the 
small role of this part of the dispersal process (Dickerson 1968 – P). However, the average 
wind speed in Poland is around 11 km / h, and in gusts it can reach up to 100 km / h; in 
recent years such weather phenomena have occurred more frequently and therefore 
probably the importance of particularly strong winds may be greater than previously thought. 
It has been shown that direct dispersal of seeds is possible to a distance of about 25 m due 
to air flow caused by passing vehicles (von der Lippe et al. 2013 – P). The proliferation of 
plants due to mowing also plays a significant role (Vitalos et al. 2009 – P). 

Expansion of population (data type B). The range and rate of migration can be estimated 
indirectly on the basis of the growing number of A. artemisiifolia localities, but it should be 
taken into account that the results obtained so far reflect primarily the imperfect state of 
the examination of its occurence. The rate of ragweed spread in Ukraine in 55 years (1942-
1997) was estimated at 67.6 km

2
/year (Song and Prots 1998 – P). In Poland, the first 

documented sites of common ragweed come from the second half of the 19th century from 
the western, south-western and northern parts of the country (Tokarska-Guzik 2005 – P). In 
the period from 1873 to 2002, there were 101 A. artemisiifolia localities in Poland (Tokarska-
Guzik 2001, 2005 – P). In recent years, the species has been dynamically expanding its area 
of occurrence (Tokarska-Guzik et al. 2011 – P, Tokarska-Guzik 2012-2017 – I). The largest 
number of sites have so far been recorded in the south-western regions of the country 
(Zając and Zając 2001 – P). The rcorded distance between new localities of the species in 
consecutive years exceeded 500 m (Tokarska-Guzik 2012-2017 – I). 

Bearing in mind the information gathered, the ability of the species to proliferate without 
human asistance has been assessed as medium. 

 
a12. The frequency of the dispersal of the species within Poland by human actions is: 

 low 

 medium 

X high 
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aconf08. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm12. Comments: 

Introducing Ambrosia artemisiifolia into a new environment and then the further spread of 
the species is possible primarily due to unintended human actions, including through the 
trade and transport of agricultural products such as cereals, oil crops, bird feed containing 
plant diasporas, as well as soil transport from infected areas to species-free areas that can 
be used later, for example, as garden soil (Bohren et al 2005, Brandes i Nitzsche 2006, 
Alberternst et al. 2006, Vitalos i Karrer 2008, Essl et al. 2009 – P, CABI 2018 – B), also on 
wheels of vehicles and agricultural machinery together with other aspects of road and rail 
transport (Lavoie et al. 2007, Essl et al. 2009, Lommen et al. 2018 – P). The intentional 
introduction of the species by humans and its spontaneous further spread cannot be ruled 
out. It has been used as feed for pigs or sheep (Crockett 1977 – P), also as a medicinal plant 
(Abramova 2012 – P). Analysis of the availability of seeds and seedlings of common ragweed 
demonstrated that they are not included in the commercial offer in Podlasie (Mackiewicz 
2015 – I). However, one potential threat may be the introduction of the species for use in 
phytoremediation for the treatment of heavy metal contaminated soils (Bassett and 
Crompton 1975, Kang et al. 1998 – P); the plant effectively removes lead and cadmium 
during repeated harvesting (Pichtel et al. 2000 – P). It has been shown that on soils with 
a high concentration of zinc, ragweed can accumulate up to seven times more zinc 
compared with maize plants (Bassett and Crompton 1975 and the literature cited there – P). 
However, due to the dangers posed by ragweed, its presence is absolutely undesirable 
throughout the country. The prevalence of common ragweed in many areas of the country, 
in various habitat types, creates a high likelihood of further spread of the species during 
various types of earthworks (e.g. construction of roads, power lines) and regulatory works 
(reinforcing flood embankments), mowing roadsides with equipment carrying contaminated 
soil. The frequency of spread may also be influenced by improperly carried out procedures, 
including mowing of street verges too early or too late and improper utilization of above-
ground parts of plants, for example, leaving mown biomass on site or depositing it in 
composters, all of which creates the possibility of creating new introductions. 

 
 

A4a | Impact on the environmental domain 

Questions from this module qualify the consequences of the species on wild animals and plants, habitats and 
ecosystems. 

Impacts are linked to the conservation concern of targets. Native species that are of conservation concern refer to 
keystone species, protected and/or threatened species. See, for example, Red Lists, protected species lists, or 
Annex II of the 92/43/EWG Directive. Ecosystems that are of conservation concern refer to natural systems that 
are the habitat of many threatened species. These include natural forests, dry grasslands, natural rock outcrops, 
sand dunes, heathlands, peat bogs, marshes, rivers & ponds that have natural banks, and estuaries (Annex I of the 
92/43/EWG Directive). 

Native species population declines are considered at a local scale: limited decline is considered as a (mere) drop in 
numbers; severe decline is considered as (near) extinction. Similarly, limited ecosystem change is considered as 
transient and easily reversible; severe change is considered as persistent and hardly reversible. 

a13. The effect of the species on native species, through predation, parasitism or herbivory is: 

X inapplicable 

 low 

 medium 

 high 
 

aconf09. Answer provided with a low 
 

medium 
 

high 
 

level of confidence 
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acomm13. Comments: 

The species is a plant, it does not show these types of interactions. 
 
a14. The effect of the species on native species, through competition is: 

 low 

 medium 

X high 
 

aconf10. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm14. Comments: 

Ambrosia artemisiifolia is a pioneer species of open disturbed habitats, where it forms 
dense, extensive and compact populations (HALT AMBROSIA 2014 – I). In ruderal habitats 
the species succeeds in competition with other native ruderal plants due to its high ability 
to colonize bare soil and the competitive advantage associated with its rapid germination 
and development, while in stable natural habitats (meadows dominated by perennials), 
interspecies competition may limit the development of Common ragweed (ANSES 2017 – I). 
However, the species can effectively eliminate native plants, hindering their development 
and growth. First of all, it limits space, access to light, water and nutrients (Béres et al. 2002 
– P). It takes twice as much water as neighbouring plants. It adapts very easily to different 
habitat conditions of soil, temperature and light (Miklaszewska and Pągowska 2007 – P). It 
endangers many rare species of bare mud, among others Elatine alsinastrum, Limosella 
aquatica, Linderia procumbens, Montia fontana and Peplis portula (Pál et al. 2006 – P). Its 
presence leads to negative changes in habitats and the reduction of biodiversity (CABI 2018 
– B), in particular the impoverishment of species diversity in communities of segetal weeds 
(Bullock et al. 2012 – P), wchich are a valuable source of food for animals and several 
species of insects and birds (Pinke et al. 2011 – P). It has been shown that ragweed is 
common in uncultivated fields, inhibiting the renewal of both annual and perennial native 
species, reducing their diversity and delaying the processes of succession (Maryushkina 
1991 – P). Ambrosia plants are also stronger competitors than native plant species in newly 
occupied ruderal habitats (Protopopova et al. 2006 – P). They can even penetrate into the 
dense patches created by Festuca rupicola, especially if the communities are overgrazed and 
trampled by cattle and other farm animals (Solomakha et al. 1992 – P). There are reports 
that some native plant species: Lolium perenne, Dactylis glomerata and Medicago sativa, 
are able to effectively limit the growth, development and production of seeds of 
A. artemisiifolia (Valkova i in 2009, Milanova et al. 2010 – P). Common ragweed may prevent 
germination of seedlings of many native species by the release of allelopathic compounds 
(Béres et al. 2002, Sang et al. 2011 – P), inhibiting germination and development of other 
plants (Béres et al. 1998, Brückner 1998, Brückner et al. 2003, Hodişan et al. 2009 – P). 

Undesirable effects of Common ragweed include penetration into valuable natural and 
protected areas. It can colonize, among others dry meadows, tall herb communities and 
open forests (Bullock et al 2012, Essl et al. 2015 – P). The presence of ragweed has already 
been recorded in two Polish national parks, where it is highly probable that the plant arrived 
with birdseed (Bomanowska et al 2014, Sołtys-Lelek and Wiśniowski 2015 – P, Tokarska-
Guzik et al. 2015 – I). There are also reports, among others from Germany, from Daßfeld 
(Lower Bavaria), where the plant threatened sand dunes and rare plant species that were 
protected as anature reserve, due to the illegal depositing of material to improve the 
substrate which included the invasive plant diaspora (Alberternst et al. 2006 – P). 

 
a15. The effect of the species on native species, through interbreeding is: 

X no / very low 

 low 
 medium 

 high 

 very high 
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aconf11. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm15. Comments: 

In Poland, there are no native species with which the common ragweed could crossbreed. 
Ambrosia artemisiifolia crossbreeds with other two invasive species of the Ambrosia genus 
occurring in the country: A. trifida and A. psilostachya. Hybrids of A. artemisiifolia ×A. trifida 
(A. ×helenae Rouleau) (Wylie 1915, Wagner 1958, Vincent et al. 1987, Vincent et al. 1988, 
Strother 2006 – P) have thickly lobed leaves, in which they resemble A. trifida, and are 
completely sterile (Vincent et al. 1988 – P). Such hybrids were observed in the 1940s in 
France, in the Botanical Garden in Bordeaux (Chauvel et al. 2015 – P). Hybrids of 
A. artemisiifolia ×A. psilostachya (A. ×integradiens W.H. Wagner) were found in the USA in 
several places in Michigan; they often form clonal populations that persist for many years, 
but it is not known whether fertile seeds are produced (Wagner and Beals 1958 – P). In Ann 
Arbor, Michigan, a fertile hybrid of A. artemisiifolia and A. acanthicarpa (Payne 1962 – P), 
a species originating in California and also recorded outside North America, was also 
produced by greenhouse experiments. The leaves of the resulting hybrids are larger and 
more cut than in parental species. In contrast, the fruits (achenes) resemble those appearing 

in A. artemisiifolia, except that they have longer protuberances and spines; flowers are also 

similar to A. artemisiifolia flowers (Basset and Crompton 1975 – P). 
 
a16. The effect of the species on native species by hosting pathogens or parasites that are harmful to them is: 

 very low 

X low 

 medium 

 high 

 very high 
 

aconf12. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm16. Comments: 

Many natural enemies of representatives of the Ambrosia genus, including A. artemisiifolia, 
are found in their native range as opposed to very few being found in the secondary range 
(Goeden and Ricker 1976, Gerber et al. 2011, Essl et al. 2015 – P, CABI 2018 – B). 217 insect 
taxa associated with these plants have been identified (Harrisa and Piper 1970 – P), as well 
as numerous arthropods (Goeden et al. 1974 – P). Within the home range, plants are more 
vigorously attacked by specialized parasites, in contrast to the secondary area where they 
are less specialized, and the damage they cause is often insignificant (Goeden and Ricker 
1976, Gerber et al. 2011, Essl et al. 2015 – P). 

Due to the fact that A. artemisiifolia has been the subject of numerous biological control 
programmes, 28 species of insects have been identified that feed on these plants, including 
orthoptera, heteroptera and homoptera, including beetles and butterflies (Maceljski and 
Igrc 1990 – P). In the native range of ragweed, about 70 species of arthropods were 
recognized (Julien et al. 2012 – P), and moreover 20 species of fungal pathogens associated 
with these plants have been identified in Eurasia, including Puccinia xanthii, a pathogen 
from the rust group (Gerber et al 2011 – P). 

An example of natural enemies of the species are: Harpalus pensylvanicus – a natural enemy 
feeding on ragweed seeds, Liriomyza trifolii – commonly known as serpentine leaf miner, 
a natural enemy feeding on Ambrosia leaves, also two leaf beetles Ophraella communa – 
introduced species from Japan and Taiwan, and Zygogramma suturalis – feeding on ragweed 
seedlings and leaves, which can reduce their amount by 50-70%, which has been introduced 
into Russia, Croatia and China, also Acontia candefacta, a moth feeding on the leaves of 
species of the Ambrosia and Aster genera (Essl et al. 2015, Stojanović et al. 2017 – P, CABI 
2018 – B and literature cited there).  
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 Among plant parasites for which ragweed is a host, there are fungi, e.g. Sclerotinia 
sclerotiorum, an obligatory parasite of over 400 species of plants, wild growing as well as 
cultivars, causing a disease called white mould (CABI 2018 – B and literature cited there) 

There is no more detailed data on the transmission of pathogens or parasites to native 
plant species. 

 
a17. The effect of the species on ecosystem integrity, by affecting its abiotic properties is: 

 low 
 medium 

X high 
 

aconf13. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm17. Comments: 

Ambrosia artemisiifolia causes changes in the physical and chemical properties of the soil, 
and thus in the activity of soil microorganisms (Foster et al. 1980, Li et al. 2014, Qin et al. 
2014 – P). Plants may directly regulate the amount of available nitrogen and organic carbon 
resources. It has been shown that fields not covered by ragweed had from 4 to 6 times 
higher concentrations of nitrates in the soil compared to the soils of fields recently 
colonized by the species (Foster et al. 1980 – P). The amount of nitrogen collected by 
ragweed plants in the first year of their presence in the fields was estimated at 2.49 g/m2 in 
total, with 12% of this amount deposited in the seeds of the invasive plant and the 
remaining part in more easily decomposing vegetative tissues (Foster et 1980 – P). In 
addition, it was found that in areas colonized by A. artemisiifolia, the soil has better 
biochemical properties, which is associated with the increased use of carbon by soil 
organisms. Increased soil fertility, as well as the functioning of microfauna in places with 
Ambrosia, may be beneficial for the species and facilitate the occupancy of new habitats 
(Qin et al 2014 – P). Other resaerch has shown that, the content of organic carbon and the 
concentration of available nitrogen, phosphorus and potassium in the soil were 2.4, 1.9 and 
1.7 times higher, respectively, in highly colonized places, at the same time the pH was 
lower, compared to places without the species (Li et al. 2014 – P). Invasion by 
A. artemisiifolia also leads to an increase in the level of anoxia in the soil and an increase in 
the number of bacteria that reduce sulphate and the number of actinomycetes (Li et al. 
2014 – P). 

Biochemical properties of the soil in places with Ambrosia inhibit the growth of other co-
occurring plant species, including Galinsoga parviflora, alfalfa (Medicago sativa) and foxtail 
species (Setaria spp.). This facilitates the development of the ragweed plants and their 
ability to compete with co-existing plants. In addition, the ragweed biomass was 50-130% 
higher when the species was competing simultaneously with the three co-existing plants. 
The results indicate that the invasion of A. artemisiifolia modifies the activity of soil 
microorganisms in a way that promotes it itself, inhibiting the development of native plant 
species (Li et al. 2014 – P). 

River floodplains may be overgrown by ragweed plants (CABI 2018 – B). Although there are 
no more detailed data concerning its contribution to opposing coastal erosion and changes 
in water flow, reckless activities such as the elimination of invasive species may result in 
difficult to reverse changes in rare habitats in the future, e.g. in riverside floodplains such as 
those on the Drava River in Croatia, where (as elsewhere) Ambrosia has been recorded 
(Csiky and Purger 2008 – I). 

 
a18. The effect of the species on ecosystem integrity, by affecting its biotic properties is: 

 low 

X medium 

 high 
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aconf14. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm18. Comments: 

The species has been noted, among other situations in the Czech Republic, in a rare 
thermophilic vegetation of annual and biennial plants accompanying root crops and growing 
over ruderal areas (from the Eragrostion, Salsolion ruthenicae plant communities) (Kropác 
2006 – P), It has been observed also in Croatia, in a rare community of fine therophytes on 
moist and wet mineral substrates available for vegetation only for a short time during the 
year, and where some of these communities correspond to the habitat of the banks or 
drained bottoms of water reservoirs (3130) (from the Isoëto-Nanojuncetea class) (Csiky and 
Purger 2008 – I). 

The species is perceived as very invasive, including because of its adaptive and competitive 
abilities, and its allelopathic potential is also recognized as one of the factors ensuring the 
plant's invasive success, especially on various disturbed habitats (Basset and Crompton 1975, 
Weber and Gut 2005, Fărcăescu and Lauer 2007 – P, CABI 2018 – B). Allelopathic chemicals 
that are secreted by ragweed, especially sesquiterpenes and flavonoids (Béres et al. 2002, 
Sang et al. 2011 – P), inhibit the germination and growth of other plants (Béres et al. 1998, 
Brückner et al. 2001, Hodişan et al. 2009, Lehoczky et al. 2011, Montagnani et al. 2017 and 
literature cited therein – P). Undesirable impacts also include the penetration of the species 
into valuable natural areas, such as grasslands, dry meadows, high herb communities, open 
forests or riverside flood plains (Kropác 2006, Csiky and Purger 2008, Bullock i in 2012, Essl 
et al. 2015, Tokarska-Guzik et al. 2015 – I) and protected areas in general (Alberternst et al. 
2006, Bomanowska et al. 2014, Sołtys-Lelek and Wiśniowski 2015 – P). 

Based on the data quoted, it could be concluded that the occurrence of the species in 
Poland may lead to disturbed biotic factors in the ecosystem, but the lack of sufficient data 
on the impact of ragweed on natural ecosystems results in a lower impact and degree of 
assessment.  

 
 

A4b | Impact on the cultivated plants domain 

Questions from this module qualify the consequences of the species for cultivated plants (e.g. crops, pastures, 
horticultural stock). 

For the questions from this module, consequence is considered ‘low’ when presence of the species in (or on) 
a population of target plants is sporadic and/or causes little damage. Harm is considered ‘medium’ when the 
organism’s development causes local yield (or plant) losses below 20%, and ‘high’ when losses range >20%. 

a19. The effect of the species on cultivated plant targets through herbivory or parasitism is: 

 inapplicable 
X very low 

 low 

 medium 

 high 

 very high 
 

aconf15. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm19. Comments: 

The species is a plant, also it has no parasitic properties 
 
a20. The effect of the species on cultivated plant targets through competition is: 

 inapplicable 

 very low 

 low 
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 medium 

X high 

 very high 
 

aconf16. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm20. Comments: 

The species is a serious threat to many crops because, due to the strong development of 
above ground and underground parts it causes the overgrowing of crops and contributes to 
the rapid drying and depletion of soil (Savotikov and Smetnik 1995 – P), which becomes 
unsuitable for cultivation (Miziniak and Banaszak 1998 – N, Essl et al. 2009 – P). Ambrosia 
artemisiifolia absorbs twice as much water (in proportion to its dry matter) than crops 
(Savotikov and Smetnik 1995 – P), corn or beans among others (Dickerson 1968 – P). For this 
reason, the species affects the quality and size of crop yeilds; it has been demonstrated that 
the yield can be significantly reduced or even completely lost (Shamonin and Smetnik 1986 
– P). On cultivated fields, the species can cause enormous losses, among others in the yield 
of maize, sunflower, soy, bean, which also indicates that ragweed is a strong competitor 
(Chikoye et al. 1995, Chollet et al 1999, Clewis et al. 2001 – P, CABI 2008 – B, Zwerger and 
Eggers 2008, Kukorelli et al. 2011 – P). For example, losses in maize yields reach 69-73% 
(Varga et al. 2000, 2002, Balogh et al. 2008, Essl et al. 2009 – P), whereas in the case of beet, 
it has been experimentally demonstrated that the root yield can be reduced by 40% or 50%, 
and sugar content by 13-15% (Bosak and Mod 2000 – P). 

The common ragweed also prevents the normal development of many plant species, including 
crops, by the release of allelopathic compounds (Béres et al. 2002, Sang et al. 2011 – P), which 
inhibit germination as well as further development (Béres et al. 1998, Brückner 1998, Brückner 
et al. 2003, Hodişan et al. 2009 – P). Ragweed releases allelopathic compounds through its 
roots and leaves, also from decomposing leaves (Montagnani et al. 2017 and literature cited 
there – P). The effect of the allelopathic interaction of the species was demonstrated, among 
others against wheat, rye, barley and oilseed rape, when water extracts from roots and 
mature ragweed leaves had a significant inhibitory effect on the germination of these plants, 
while stem extracts only inhibited germination of wheat and rye (Hodişan et al. 2009 – P). 
Allelopathic A. artemisiifolia extracts also inhibit germination of peas, beans, maize and 
sunflower (Béres et al. 1998 – P) and oats (Lehoczky et al. 2011 – P). The inhibitory effect of 
common ragweed on the germination and growth of tomato by more than 50%, the reduction 
of lettuce growth (Vidotto et al. 2013 – P) and the complete inhibition of germination in 
cress and radish (Molinaro et al. 2016 – P) have also been proved. The chloroform extract 
from A. artemisiifolia inhibits growth and reduces the level of chlorophyll in algae (Chlorella 
vulgaris and Chlamydomonas sp.) (Brückner et al. 2001 – P) including those used, among 
others as diet supplements (Chlorella), as well as for bioremediation and biofuel production 
(Chlamydomonas). At the same time, a lack of allelopathic effects of the species was found 
in alfalfa, whose germination was not inhibited (Hodişan et al. 2009 – P).  

On the assumption that the species is spreading in Poland and on account of the yield 
structure there, it is predicted that the impact will concern above 2/3 of cultivations of 
plants which are subjected to invasion (high likelihood) and the condition of plants or the 
crop yield of the isolated cultivation in the worst case will be reduced by about, or over, 
20% (high effect/consequence). 

 
a21. The effect of the species on cultivated plant targets through interbreeding with related species, including the 

plants themselves is: 

 inapplicable 

 no / very low 

 low 

X medium 

 high 

 very high 
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aconf17. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm21. Comments: 

Ambrosia artemisiifolia may indirectly affect the condition and yield of crop plants by 
hybridizing with closely related species: A. trifida and A. psilostachya, forming, especially in 
the case of the A. artemisiifolia × A. psilostachya (A. × integradiensis W.H. Wagner) clonal 
populations that persist for many years (Wagner and Beals 1958 – P). In Europe, sterile 
hybrids of A. artemisiifolia × A. trifida have been reported (A. × helenae Rouleau) (Wagner 
1958 – P). There are, however, no more detailed data on the frequency of occurrence or 
creation of crossbreeds with the parent species. The common ragweed hybrids may 
adversely affect crop plants, among other ways by the rapid overgrowing of fields and 
meadows that become unsuitable for cultivation (Savotikov and Smetnik 1995 – P, Miziniak 
and Banaszak 1998 – N, Essl et al. 2009 – P). 

Admittedly the effect of the hybridization is great; there is however a low probability of 
hybridisation with related species from the Ambrosia genus occurring in Poland, since both 
the above-mentioned species are still rarely met with here. 

 

 
a22. The effect of the species on cultivated plant targets by affecting the cultivation system’s integrity is: 

 very low 
 low 

 medium 

 high 

X very high 
 

aconf18. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm22. Comments: 

The presence of Ambrosia artemisiifolia disturbs the integrity of crops by preventing and 
severely limiting the agricultural use of land due to its intensive overgrowing and displacement 
of crops (Savotikov and Smetnik 1995, Essl et al. 2009 – P, cf. see comments in a05 and a20). 
In colonized areas, ragweed occurs in various crops, such as cereals (wheat, rye, barley, 
oats), maize, root crops (sugar beet, potatoes), soybean, sunflower, fodder plants, grapes 
and orchards, meadows, pastures, etc. (Savotikov and Smetnik 1995, Karnkowski 2001 and 
literature quoted there – P). 

In Poland, the cultivation of cereal and root crops extends across almost the entire territory 
of the country. The importance of these crops is very large. In 2015, the area of cereal crops 
(wheat, rye, barley, oats, triticale and cereal mixtures) amounted to 7,511,800 ha (69.9%, of 
the total area under cultivation), the area of maize for grain was about 670,300 ha (6.2% of 
the total area under cultivation), the maize area for fodder purposes amounted to 555,200 
ha (5.2% of the total area under cultivation), the potato area was 292,500 ha (2.7% of the 
total area under cultivation) and the beet area was 180,100 ha (1.7% of the total area under 
cultivation). Meadows and pastures are common. In 2015, the area of meadows was 2 658 
126 ha, and the area of pastures was 434,708 ha (GUS 2016 – I). The area of sunflower and 
soy plantations is small (there is no detailed data). 

On the assumption that the species is spreading all over Poland it is possible to show that 
the likelihood of disturbing cultivations is high (can concern above 2 out of 3 cultivations) 
and effect/consequence can be high (impact very high). 

 

 
a23. The effect of the species on cultivated plant targets by hosting pathogens or parasites that are harmful to 

them is: 

 very low 

 low 

 medium 
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 high 

X very high 
 

aconf19. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm23. Comments:  

Ambrosia artemisiifolia is a host for many pathogens of plants and insects that are primarily 
pests of crop plants (CABI 2018 – B). The insects and other parasites, especially those 
considered to be crop pests, living on the species in its natural range, as well as in its 
secondary range, have been extensively described (Harris and Piper 1970, Goeden et al. 
1974, Goeden and Ricker 1976, Gerber et al. 2011, Essl et al. 2015 – P, CABI 2018 – B). 

Ambrosia artemisiifolia is also an alternative host for crop diseases (CABI 2018 – B). Among 
the fungal pathogens, one should mention the Golovinomyces cichoracearum fungus from 
the Erysiphales group, which parasitizes plants from the Asteraceae family and causes 
a disease called powdery mildew, as well as Pustula obtusata, P. tragopogonis, pathogens 
from the oomycetes group, Plasmopara halstedii species found on all continents and 
causing downy mildew in sunflower crops. An epidemic on ragweed of this last pathogen 
has been observed in large areas of the central regions of Hungary and also of Entyloma 
compositarum and E. polysporum or Puccinia xanthii, a plant pathogen infecting sunflowers. 
Common ragweed can also be a host for parasitic weeds such as Cuscuta gronovii, 
a parasitic plant originating from North America, where it is considered a harmful weed. 
Other fungal parasites for which ragweed is a host plant also include Protomyces gravidus, 
also Phoma spp. and Sclerotinia sclerotiorum, an obligatory parasite of over 400 plant 
species, both cultivated and wild growing, causing a disease called white mould (Essl et al. 
2015, CABI 2018 – B and literature cited therein). 

From the list of EPPO A1, the presence of fungi of the genus Septoria was noted on 
Ambrosia, which causes a disease called leaf spot and attack, among others, growing 
tomatoes. In the EPPO A2 list, on the other hand, there is the insect Liriomyza trifolii 
(LIRITR), commonly known as serpentine leaf-miner, feeding on the leaves of ragweed, 
a pest primarily affecting the cultivation of ornamental plants and vegetables.  

Assuming that the species is spreading in Poland, it can be expected that due to the Polish 
crop structure, the impact may be very high. 

 
 

A4c | Impact on the domesticated animals domain 

Questions from this module qualify the consequences of the organism on domesticated animals (e.g. production 
animals, companion animals). It deals with both the well-being of individual animals and the productivity of animal 
populations. 

a24. The effect of the species on individual animal health or animal production, through predation or parasitism is: 

X inapplicable 

 very low 

 low 

 medium 

 high 

 very high 
 

aconf20. Answer provided with a low 
 

medium 
 

high 
 

level of confidence 

      acomm24. Comments: 

The species is not a parasitic plant. 
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a25. The effect of the species on individual animal health or animal production, by having properties that are 
hazardous upon contact, is: 

 very low 

 low 

 medium 

X high 

 very high 
 

aconf21. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm25. Comments: 

Ambrosia artemisiifolia has a negative impact on animal production, by affecting the health 
of livestock, as well as the quality of milk. Cattle and horses are allergic to pollen of common 
ragweed, which causes allergic reactions during the pollination period; the reaction is 
related to the sensitivity of animal skin and is manifested, among others, in inflammation of 
the skin (Laan et al. 2007 – P). The species produces many types of secondary metabolites 
(Hodgins et al. 2013, Sülsen et al. 2013 – P), which protect the plants, among other things, 
against herbivores. However, parts of the plants and their seeds may be diet components of 
several wild mammals, birds and insects, but because of the metabolites contained within 
them, they are not tasty to cattle, which feed on Artemisia only when alternative feed is 
lacking (Marten and Andersen 1975, Bullock et al. 2012 – P). If ragweed is present in the 
diet of cattle, which, in the absence of proper feed, are fed with a large amount of ragweed 
plants, then the milk has a changed taste and is considered an undesirable product (Spencer 
1957 – P). The presence of common ragweed may also indirectly bring about the reduction 
of animal production and generate losses, through the overgrowth of meadows, pastures 
and the formation of extensive homogeneous patches of ragweed plants, which results in 
the reduction in the cover of more appropriate plant food for grazing animals.  

Assuming that the species is spreading in Poland, it should be assessed that the impact is 
high. 

 
a26. The effect of the species on individual animal health or animal production, by hosting pathogens or parasites 

that are harmful to them, is: 

X inapplicable 

 very low 

 low 

 medium 

 high 

 very high 
 

aconf22. Answer provided with a low 
 

medium 
 

high 
 

level of confidence 

      acomm26. Comments: 

The species is a plant. Plants are not hosts or vectors of animal parasites / pathogens. 
 
 

A4d | Impact on the human domain 

Questions from this module qualify the consequences of the organism on humans. It deals with human health, 
being defined as a state of complete physical, mental and social well-being and not merely the absence of disease 
or infirmity (definition adopted from the World Health Organization). 

a27. The effect of the species on human health through parasitism is: 

X inapplicable 

 very low 
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 low 

 medium 

 high 

 vert high 
 

aconf23. Answer provided with a low 
 

medium 
 

high 
 

level of confidence 

      acomm27. Comments: 

The species is not a parasitic organism 
 
a28. The effect of the species on human health, by having properties that are hazardous upon contact, is: 

 very low 
 low 

 medium 

 high 

X very high 
 

aconf24. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm28. Comments: 

Ambrosia artemisiifolia has a very negative effect on human health. The pollen of the plant 
is a strong allergen (Smith 1984, Lewis et al. 2000 – P) and a primary source of pollen 
allergies in the native as well as the secondary range of the species (Smith et al. 2013, Essl 
et al. 2015 – P). It is estimated that the amount of pollen grains produced by one plant is 
several billion in one season (Fumanal and in 2007a – P), while as little as 5-10 pollen grains 
in 1 m3 is considered harmful (Jäger 1991, Bosquet et al. 2001, Kozłowska et al. 2007, 
Boehme et al. 2009 – P). The highly allergenic ragweed pollen is highly sensitizing (Déchamp 
1999, Moller et al. 2002 – P) and is the cause of numerous health problems in humans 
(Taramarcaz et al. 2005 – P). Contact with A. artemisiifolia may cause allergic respiratory 
problems (Deschamps 1995 – P), as well as atopic and contact dermatitis, and other serious 
diseases and allergic reactions such as asthma, conjunctivitis, rhinitis and hay fever 
(Déchamp 1999, Moller et al. 2002 – P). Reactions occur as a result of the inhalation of air 
containing these allergens and by direct contact with the plant, e.g. during manual weeding 
(Guin and Skidmore 1987, Deschamps 1995, Gordon 1999 – P). Increasing the concentration 
of CO2 in the atmosphere in urbanized areas stimulates an increase of ragweed production 
(Ziska et al. 2003 – P), which presumably has resulted in an increase in the number of 
patients diagnosed with allergic diseases in the last 10-20 years (Farkas et al. 1998 – P). It 
has also been shown that traffic-related pollutants exacerbate the allergic activity of 
ragweed pollen (Ghiani et al. 2012 – P), similarly increasing the NO2 concentration, which 
directly affects the increase of ragweed pollen allergens (Zhao et al. 2016 – P). Many 
research results show that the level of allergy to pollen of A. artemisiifolia is constantly 
growing and is correlated not only with the increase of pollution, but also with the increase 
of urbanization (Montagnani et al. 2017 and literature quoted there – P). Recent studies 
also indicate that susceptibility to allergy should also be associated with the co-occurrence 
of other species from the same family, i.e. Artemisia species (Stępalska et al. 2016 – P). 
Exposure to high pollen counts of A. artemisiifolia leads to an increase in the number of 
people with allergic reactions. In Europe, ragweed pollen caused an increase in the 
prevalence of allergies (Burbach et al. 2009 – P). In Hungary, 80% of all allergies were 
thought to be caused by ragweed pollen, in Vienna only 30%, and in Germany – 1.25% 
(Jäger 2000, Reinhardt et al. 2003 – P). Pollen of the common ragweed may cause severe 
allergic reactions in a large part of the population (Lipiec and Rapiejko 2005, Stępalska et al. 
2016, Rapiejko et al. 2017 – P). Currently, costs of several million euros are incurred 
annually in different countries due to allergies, e.g. the annual cost of ragweed infections in 
Germany is estimated at 32 million euros, most of which are costs incurred by the health 
sector (Reinhardt et al. 2003 – P), while in Hungary it is 110 million euros annually (Tóth et 
al. 2004 – P).  
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The negative impact of ragweed on health has been signalled by both European ecologists 
and immunologists (Essl et al. 2009 and literature cited therein – P), and national strategies 
to prevent the further spread of diseases caused by allergenic plants are being developed 
(Bohren et al. 2006 – P). It also emphasized that the role of global changes that will worsen 
the situation over the next few decades, and that the effects will include changes in species 
distribution, plant growth and development, as well as in pollen allergy itself (including 
Ziska and Caulfield 2000, Rogers et al. 2006 – P). 

 
a29. The effect of the species on human health, by hosting pathogens or parasites that are harmful to humans, is: 

X inapplicable 

 very low 

 low 

 medium 

 high 
 very high 

 

aconf25. Answer provided with a low 
 

medium 
 

high 
 

level of confidence 

      acomm29. Comments: 

The species is a plant. Plants are not hosts or vectors of human parasites / pathogens. 
 
 

A4e | Impact on other domains 

Questions from this module qualify the consequences of the species on targets not considered in modules A4a-d. 

a30. The effect of the species on causing damage to infrastructure is: 

 very low 

 low 

X medium 

 high 

 very high 
 

aconf26. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm30. Comments: 

Due to the large possibilities for adaptation and the wide habitat spectrum, Ambrosia 
artemisiifolia can colonize by quickly overgrowing not only cultivated areas, meadows and 
pastures, but also habitats near ports and trans-shipment stations, grain elevators and 
cereal grain cleaning points, along roadsides, roadsides, embankments and railway tracks. In 
these places, A. artemisiifolia may overgrow elements of port and railway infrastructure and 
passageways. This overgrowth is a threat to disturbed and transformed areas, to which the 
species easily penetrates and spreads quickly. Plants of a large size that appear massively 
along roads may limit visibility on road curves and obscure road signs (Bzdęga 2015-2017 – A). 
The species can also be a real threat in river valleys and flooded rivers when overgrown by 
the plant (Csiky and Purger 2008 – I, Montagni et al. 2017 – P and literature cited there, 
CABI 2018 – B). Although there are no detailed data for the contribution of the plant to 
coastal erosion and changes in water flow, individuals can reach up to 2 m in height and 
their dead biomass can limit or inhibit water flow, thus hindering the navigability of rivers 
and negatively affecting the condition of hydraulic engineering equipment. 
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A5a | Impact on ecosystem services 

Questions from this module qualify the consequences of the organism on ecosystem services. Ecosystem services 
are classified according to the Common International Classification of Ecosystem Services, which also includes 
many examples (CICES Version 4.3). Note that the answers to these questions are not used in the calculation of the 
overall risk score (which deals with ecosystems in a different way), but can be considered when decisions are made 
about management of the species. 

a31. The effect of the species on provisioning services is: 

X significantly negative 

 moderately negative 
 neutral 

 moderately positive 

 significantly positive 
 

aconf27. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm31. Comments: 

The invasive common ragweed adversely affects ecosystem services causing large losses in 
yields of crops by disturbing the integrity of crops, preventing and limiting the agricultural 
use of land due to intensive overgrowing (including the effects of its allelopathic properties), 
resulting in lower yields and quality (Chikoye et al. 1995, Chollet et al. 1999, Bosak and Mod 
2000, Varga et al. 2000, 2002, Clewis et al. 2001, Balogh et al. 2008 – P, CABI 2008 – B, 
Zwerger and Eggers 2008, Essl et al. 2009, Kukorelli et al. 2011 – P), as well as by detrimental 
effects on arable crops by being the host of pathogens and pests of these crops (Harrisa and 
Piper 1970, Goeden et al. 1974, Goeden and Ricker 1976, Gerber et al. 2011, Essl et al. 2015 
– P, CABI 2018 – B). The species has been recognized as one of the most difficult weeds to 
control in crops (Wilcut and Swann 1990, Clewis et al. 2001 – P). At the same time Ambrosia 
artemisiifolia has a negative impact on animal production, through harmful effects on 
animal health, as well as the quality of milk produced (Crockett 1977, Stubbendieck et al. 
1995 – P). The plants produce many organic allelopathic compounds, including sesquiterpene 
lactones (Bullock et al. 2012, Vidotto et al. 2013 – P), which inhibit the germination and 
growth of other plant species, both in the natural and agricultural environment, and have 
therefore been taken into account as a potential natural herbicide. It has been shown that 
the bioherbicidal activity is a property of lactone isabelins, which may be used in the future 
for biological weed control (Molinaro et al. 2016 – P). At the same time, Ambrosia 
artemisiifolia is known in folk medicine for the anti-inflammatory, antibacterial and antiviral 
effects (Kim et al. 1993, Stubbendieck et al. 1995, Harmatha 2004, Abramova 2012 – P) of 
compounds from the same group, i.e. sesquiterpene lactones. However, first and foremost 
allelopathic compounds produced by ragweed facilitate invasion by the species and 
strengthen its dominance in the colonized areas (Brückner et al. 2001, Lehoczky et al. 2011 
– P). In summary, the impact of the species on supply services was found to be very negative. 

 
a32. The effect of the species on regulation and maintenance services is: 

X significantly negative 

 moderately negative 

 neutral 

 moderately positive 

 significantly positive 
 

aconf28. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm32. Comments: 

Ambrosia artemisiifolia may have a negative impact on regulatory services as a result of, 
inter alia, changes in the physical, chemical and biological properties of soils (Foster et al. 
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1980, Li et al. 2014, Qin et al. 2014 – P). Invasion by the species leads to changes in the 
amount of available resources of nitrogen, organic carbon, phosphorus and potassium 
(Foster et al. 1980, Li et al. 2014 – P), also to an increase the level of anoxia in the soil and 
an increase in the number of sulphate-reducing bacteria (Li et al. 2014 – P). In places 
colonized by the species, the soil has seemingly better biochemical properties, which is 
associated with increased use of carbon by soil microorganisms and promotes intense 
growth in ragweed biomass, facilitating effective competition with other plants and the 
occupation of new habitats (Qin et al. 2014 – P). The presence of ragweed modifies the 
activity of soil microorganisms in a way that promotes it alone, inhibiting the development 
of native plants (Li et al. 2014 – P). In addition, the ability of A. artemisiifolia to form 
mycorrhiza leads to an increase in tolerance of the species to abiotic and biotic stresses, 
improves the condition and growth of the plants, and additionally this dependence is 
positively correlated with environmental disturbances (Essl et al. 2015 – P). Symbiosis with 
mycorrhizal fungi can help plants colonize new habitats and encourages species invasion in 
Europe (Fumanal et al. 2006b – P). In addition, the allelopathic compounds secreted by 
ragweed contained in the soil environment inhibit germination and growth of other plants, 
including crops (Béres et al. 1998, Brückner et al. 2001, Hodişan et al. 2009, Lehoczky et al 
2011, Montagnani et al. 2017 and literature cited there – P). Furthermore, the pollen of 
A. artemisiifolia is highly sensitizing, its presence in the air significantly reduces air quality. 
The species is host to numerous pathogens of plants and pests of crops, which can regulate 
their numbers. The demonstrated ability of ragweed to accumulate heavy metals means 
that they can be included among the plants useful in the phytoremediation of heavily 
contaminated areas (including Bassett and Crompton 1975, Kang et al. 1998, Pichtel et al. 
2000 – P).  

Nevertheless, the final assessment, summarizing the impact of A. artemisiifolia on regulatory 
services remains very negative. 

 
a33. The effect of the species on cultural services is: 

 significantly negative 

X moderately negative 

 neutral 

 moderately positive 

 significantly positive 
 

aconf29. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm33. Comments: 

The species is hazardous in urban areas, in public urban areas, including in gardens, parks, 
and recreational areas, also on roadsides, railway areas, wasteland, and in stands of crops 
due to its strong toxic properties (it causes serious allergic diseases) (including Smith 1984, 
Jäger 1991, Deschamps 1995, Farkas et al. 1998, Déchamp 1999, Lewis et al 2000, Bosquet 
et al. 2001, Moller et al. 2002, Kozłowska et al. 2007, Fumanal et al 2007a, Boehme et al. 
2009, Smith et al. 2013, Essl et al. 2015 – P). In areas where Ambrosia artemisiifolia is a well 
distributed species, extensive patches of plants may reduce the aesthetic (landscape) 
quality of a given area, as a result of which the tourist attractiveness of the vegetation of 
the terrain also decreases. The presence of tall plants along roads may reduce visibility and 
cause a threat to road safety (our own observations – A). In conclusion, it was considered 
that the negative and positive impact of the species on cultural services is moderately 
negative. 
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A5b | Effect of climate change on the risk assessment of the negative impact 

of the species 

Below, each of the Harmonia+PL modules is revisited under the premise of the future climate. The proposed time 
horizon is the mid-21st century. We suggest taking into account the reports of the Intergovernmental Panel on 
Climate Change. Specifically, the expected changes in atmospheric variables listed in its 2013 report on the 
physical science basis may be used for this purpose. The global temperature is expected to rise by 1 to 2°C by 
2046-2065. 

Note that the answers to these questions are not used in the calculation of the overall risk score, but can be but 
can be considered when decisions are made about management of the species. 

a34. INTRODUCTION – Due to climate change, the probability for the species to overcome geographical barriers 
and – if applicable – subsequent barriers of captivity or cultivation in Poland will: 

 decrease significantly 
 decrease moderately 

 not change 

 increase moderately 

X increase significantly 
 

aconf30. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm34. Comments: 

Assuming that in the future the temperature will increase by 1-2°C, the probability that the 
species will overcome further barriers related to occurrence in Poland will increase 
significantly. The wide geographical range of occurrence of Ambrosia artemisiifolia confirms 
a large tolerance of the species to climatic requirements. The range of tolerance for the 
species to the preferred climatic parameters is given by CABI (2018 – B). The assessment of 
its potential distribution based on the modelling of the ecological niche using data on the 
current occurrence of the species within its native and secondary range, using 16 
algorithms, suggests the probability of a significant spread of the species (Cunze et al. 2013 
– P). All of the models analyzed predict the expansion and the northward shift of the future 
range of the species in Central and Northern Europe over the next decades. Potentially at 
risk of invasions by this species, especially in the context of climate change, are northern 
France, Germany, Benelux countries, the Czech Republic, Poland (especially regions located 
in the northern part of the country), the Baltic States, Belarus and the entire area of Russia.  
It is expected that global warming will promote the further development and invasive 
potential of A. artemisiifolia in Europe and will lead to a significant widening of the 
boundaries of its distribution and northward shift (Cunze et al. 2013 – P). Analogous results 
were obtained in modelling using climatic parameters and land use (Bullock et al. 2012 – I). 
It was shown that in the absence of climate change and land use, the species will continue 
to spread until 2080, but in the European Union the phenomenon is limited compared with 
expansion in Russia. However, in all scenarios assuming climate change, the areas 
dominated by ragweed will increased initially, and after about 2040 will decrease. However, 
the distribution of the species will move towards northern Europe, where a strong 
expansion of the species will be a threat in Germany, northern France, the Czech Republic, 
Poland, Lithuania, eastern Ukraine and Belarus, in contrast to the areas currently occupied 
by ragweed, which are foreseen to have a reduced invasion (Bullock et al. 2012 – I). 
Similarly, other researchers are predicting growth and widening of the species range in the 
face of climate change (Essl et al. 2015, Chapman et al. 2016 – P). Recent research shows 
that by 2100 the range of occurrence of not only A. artemisiifolia, but also other invasive 
species of the Ambrosia genus, including A. trifida and A. psilostachya, which also occur in 
Poland, will increase towards Northern and Eastern Europe in all climate scenarios and, 
consequently, high risk areas for allergies will expand in size (Rasmussen et al. 2017 – P). 

 
 



 

- 23 - 

a35. ESTABLISHMENT – Due to climate change, the probability for the species to overcome barriers that have 
prevented its survival and reproduction in Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

 increase moderately 

X increase significantly 
 

aconf31. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm35. Comments: 

Assuming that in future the temperature will increase by 1-2°C, the probability that the 
species will overcome further barriers related to its persistence and reproduction in Poland 
will increase significantly. Ambrosia artemisiifolia prefers, among other requirements, 
a warm moderate climate with a dry summer, or a wet period all the year round and 
anaverage summer temperature >10°C and during the coldest month >0°C, or alternatively 
a continental climate with wet periods all year round, where the average summer 
temperature is >10°C and the coldest month <0°C. The species also thrives in tropical, 
steppe and desert climate conditions. Ragweed is susceptible to frost. The range of 
tolerance of the species to its preferred climatic parameters is also given by CABI (2018 – B). 
These climatic changes should favour the survival and reproduction of the species in the 
northern part of the country. 

 
a36. SPREAD – Due to climate change, the probability for the species to overcome barriers that have prevented its 

spread in Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

 increase moderately 
X increase significantly 

 

aconf32. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm36. Comments: 

Assuming that in the future the temperature will increase by 1-2°C, the probability that the 
species will break the existing barriers that have prevented it from spreading in Poland will 
increase significantly. Ambrosia artemisiifolia prefers, among other requirements, a warm 
moderate climate with a dry summer or wet periods all year round and an average summer 
temperature >10°C and during the coldest month >0°C, or alternatively a continental 
climate with wet periods all year round, where the average summer temperature is >10°C 
and the coldest month <0°C. The species also thrives in tropical, steppe and desert climate 
conditions. Ragweed is susceptible to frost. The range of tolerance of the species to its 
preferred climatic parameters is also given by CABI (2018 – B). Currently, there is an 
increase in the frequency of this species, mainly in the southern and central part of the 
country (Tokarska-Guzik 2012-2017 – I). The forecasted climate change may be conducive 
to expanding the range of the species towards the northern regions of the country. 

 
a37. IMPACT ON THE ENVIRONMENTAL DOMAIN – Due to climate change, the consequences of the species on wild 

animals and plants, habitats and ecosystems in Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

 increase moderately 

X increase significantly 
 



 

- 24 - 

aconf33. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm37. Comments: 

It is assumed that due to climate changes, the impact of the described species on wild 
plants and animals as well as habitats and ecosystems in Poland will increase significantly. 
Ambrosia artemisiifolia prefers, among other requirements, a warm moderate climate with 
dry summer or wet periods all year round and an average summer temperature >10°C and 
during the coldest month >0°C, or alternatively a continental climate with wet periods 
throughout the year where the average summer temperature is>10°C and the coldest 
month <0°C. The species also thrives in tropical, steppe and desert climate conditions. 
Ragweed is susceptible to frost. The range of tolerance of the species to its preferred 
climatic parameters is also given by CABI (2018 – B). The forecasted climate changes may be 
conducive to extending the range of the species towards the northern regions of the 
country (see a36), but also to its entry into semi-natural and natural habitats (dry meadows, 
river valleys). 

 
a38. IMPACT ON THE CULTIVATED PLANTS DOMAIN – Due to climate change, the consequences of the species on 

cultivated plants and plant domain in Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

 increase moderately 

X increase significantly 
 

aconf34. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm38. Comments: 

It is assumed that due to climate changes, the impact of the described species on arable 
crops or other plant production in Poland will increase significantly. Ambrosia artemisiifolia 
prefers, among other requirements, a warm moderate climate with a dry summer or wet 
periods all year round and an average summer temperature >10°C and during the coldest 
month >0°C, or alternatively a continental climate with wet periods all year round, where 
the average summer temperature is >10°C and the coldest month <0°C. The species also 
thrives in tropical, steppe and desert climate conditions. Ragweed is susceptible to frost. 
The range of tolerance of the species to its preferred climatic parameters is also given by 
CABI (2018 – B). The forecasted climate change may be conducive to extending the range of 
the species towards the northern regions of the country (see a36), but also to its more 
efficiently entering crops and their neighbouring areas. 

 
a39. IMPACT ON THE DOMESTICATED ANIMALS DOMAIN – Due to climate change, the consequences of the species 

on domesticated animals and animal production in Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

 increase moderately 

X increase significantly 
 

aconf35. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm39. Comments: 

It is assumed that due to climate change the impact of the described species on livestock 
and domestic animals as well as livestock production in Poland will increase significantly. 
Ambrosia artemisiifolia prefers, among other requirements, a warm moderate climate with 
a dry summer or wet periods all year round and an average summer temperature >10°C and 
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during the coldest month >0°C, or alternatively a continental climate with wet periods all 
year round, where the average summer temperature is >10°C and the coldest month <0°C. 
The species also thrives in tropical, steppe and desert climate conditions. Ragweed is 
susceptible to frost. The range of tolerance of the species to its preferred climatic 
parameters is also given by CABI (2018 – B). The forecasted climate changes may contribute 
to expanding the range of the species towards the northern regions of the country (see 
a36), but also to its entering into agricultural areas (meadows and pastures), increasing the 
likelihood of direct contact between animals and the plants. 

 
a40. IMPACT ON THE HUMAN DOMAIN – Due to climate change, the consequences of the species on human in 

Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

 increase moderately 

X increase significantly 
 

aconf36. Answer provided with a low 
 

medium 
 

high 
X 

level of confidence 

      acomm40. Comments: 

It is assumed that due to climate change the impact of the described species on people in 
Poland will increase significantly. Ambrosia artemisiifolia prefers, among other requirements, 
a warm moderate climate with a dry summer or wet periods all year round and an average 
summer temperature >10°C and during the coldest month >0°C, or alternatively a continental 
climate with wet periods all year round, where the average summer temperature is >10°C 
and the coldest month <0°C. The species also thrives in tropical, steppe and desert climate 
conditions. Ragweed is susceptible to frost. The range of tolerance of the species to its 
preferred climatic parameters is also given by CABI (2018 – B). The forecasted climate 
changes may contribute to expanding the range of the species towards the northern 
regions of the country (see a36), but also to the entry of the species into different types of 
habitats, increasing the likelihood of direct contact between humans and the plants. 

 
a41. IMPACT ON OTHER DOMAINS – Due to climate change, the consequences of the species on other domains in 

Poland will: 

 decrease significantly 

 decrease moderately 

 not change 

X increase moderately 

 increase significantly 
 

aconf37. Answer provided with a low 
 

medium 
X 

high 
 

level of confidence 

      acomm41. Comments: 

It is assumed that due to climate change the impact of the described species on other 
domains in Poland will increase moderately. Ambrosia artemisiifolia prefers, among other 
requirements a warm moderate climate with a dry summer or wet periods all year round 
and an average summer temperature >10°C and during the coldest month >0°C, or 
alternatively a continental climate with wet periods all year round, where the average 
summer temperature is >10°C and the coldest month <0°C. The species also thrives in 
tropical, steppe and desert climate conditions. Ragweed is susceptible to frost. The range of 
tolerance of the species to its preferred climatic parameters is also given by CABI (2018 – B). 
The forecasted climate changes may contribute to extending the range of the species 
towards the northern regions of the country (see a36), but also to the entry of the species 
into different types of habitats, increasing the likelihood of the species' impact on 
infrastructure (see a30). 
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Summary 

Module Score Confidence 

Introduction (questions: a06-a08) 1.00 1.00 

Establishment (questions: a09-a10) 1.00 1.00 

Spread (questions: a11-a12) 0.75 1.00 

Environmental impact (questions: a13-a18) 0.55 0.70 

Cultivated plants impact (questions: a19-a23) 0.65 0.90 

Domesticated animals impact (questions: a24-a26) 0.75 1.00 

Human impact (questions: a27-a29) 1.00 1.00 

Other impact (questions: a30) 0.50 0.50 

Invasion (questions: a06-a12) 0.92 1.00 

Impact (questions: a13-a30) 1.00 0.82 

Overall risk score 0.92  

Category of invasiveness very invasive alien species 

…………………………… 
 
 

A6 | Comments 

This assessment is based on information available at the time of its completion. It has to be taken into account, 
however, that biological invasions are, by definition, very dynamic and unpredictable. This unpredictability 
includes assessing the consequences of introductions of new alien species and detecting their negative impact. As 
a result, the assessment of the species may change in time. For this reason it is recommended that it regularly 
repeated. 

acomm42. Comments: 

– 
 
 

Data sources 

1. Published results of scientific research (P) 

Abramova LM. 2012. Expansion of Invasive Alien Plant Species in the Republic of Bashkortostan, the Southern 
Urals: Analysis of Causes and Ecological Consequences. Russian Journal of Ecology 43(5): 352-357 

Alberternst B, Nawrath S, Hussner A, Starfinger U. 2008 Auswirkungen invasiver Arten und Vorsorge – 
Sofortmaßnahmen und Management am Beispiel von vier unterschiedlich weit verbreiteten Neophyten. Natur 
und Landschaft 83: 412-417 

Alberternst B, Nawrath S, Klingenstein F. 2006. Biologie, Verbreitung und Einschleppungswege von Ambrosia 
artemisiifolia in Deutschland und Bewertung aus Naturschutzsicht. Nachrichtenblatt des Deutschen 
Pflanzenschutzdienstes 58: 279-285 

Altieri MA, Liebman M. 1988. Weed management in agroecosytems: ecological approaches. Boca Raton, Florida, 
USA: CRC Press, Inc. 

Balogh L, Dancza I, Király G. 2008. Preliminary report on the grid-based mapping of invasive plants in Hungary. 
Neobiota 7: 105-114 

Basset IJ, Crompton CW. 1975. The biology of Canadian weeds. Ambrosia artemisiifolia L. and Ambrosia 
psilostachya DC. Canadian Journal of Plant Science 55: 463-476 



 

- 27 - 

Béres I. 1994. New investigations on the biology of Ambrosia artemisiifolia L. 46th International Symposium on 
Crop Protection 59: 1295-1297 

Béres I, Kazinczi G, Narwal SS. 2002. Allelopathic plants. 4. Common ragweed (Ambrosia elatior L. syn. 
A. artemisiifolia). Allelopathy Journal 9(1): 27-34 

Béres I, Sárdi K, Kámán S. 1998. Allelopathic effects of Ambrosia artemisiifolia L. on germination and seedling 
growth of field crops. 89-90 pp. Comptes-rendus 6éme Symposium Mediterranéen EWRS. Montpellier, France  

Blackburn TM, Essl F, Evans T, Hulme PE, Jeschke JM, Kühn I, Kumschick S, Marková Z, Mrugała A, Nentwig W, 
Pergl J, Petr Pyšek P, Rabitsch W, Ricciardi A, Richardson DM, Sendek A, Vila M, Wilson JRU, Winter M, Genovesi 
P, Bacher S. 2014. A unified classification of alien species based on the magnitude of their environmental 
impacts. PLoS Biology 12: e1001850 

Boehme MW, Gabrio T, Dierkesmann R, Felder-Kennel A, Flicker-Klein A, Joggerst B, Kersting G, König M, Link B, 
Meisner V, Wetzig J, Weidner U, Behrendt H. 2009. Sensitization to airborne ragweed pollen – a cause of allergic 
respiratory diseases in Germany? Deutsche Medizinische Wochenschrift 134(28-29): 1457-63 

Bohren C, Delabays N, Mermillod G, Keimer C, Kündig C. 2005. Ambrosia artemisiifolia in der Schweiz – eine 
herbologische Annäherung. Agrarforschung 12: 71-78 

Bohren C, Mermillod N, Delabys N. 2006. Common ragweed (Ambrosia artemisiifolia L.) in Switzerland: 
development of a nationwide concerted action. Journal of Plant Diseases and Protection 113: 497-503 

Boland JM. 2016. The impact of an invasive ambrosia beetle on the riparian habitats of the Tijuana River Valley, 
California. PeerJ. 4: e2141 

Bomanowska A, Kirpluk I, Adamowski W, Palus J, Otręba A. 2014. Problem inwazji roślin obcego pochodzenia 
w polskich parkach narodowych. In: A. Otręba, D. Michalska-Hejduk (eds.) Inwazyjne gatunki roślin w Kampinoskim 
Parku Narodowym. pp. 9-14. Kampinoski Park Narodowy, Izabelin. 

Bosak P, Mod S. 2000 Influence of different weed species on sugar beet yield. Novenytermeles 49(5): 571-580 

Bosquet D, van Cauenberge P, Khaltaev N. 2001. Allergic rhinitis and its impact on asthma. Journal of Allergy and 
Clinical Immunology 108(5): 147-334 

Brandes D, Nitzsche J. 2006. Biology, introduction, dispersal, and distribution of common ragweed (Ambrosia 
artemisiifolia L.) with special regard to Germany. Nachrichtenblatt des Deutschen Pflanzenschutzdienstes 
(Stuttgart) 58: 286-291 

Brückner DJ. 1998. The allelopathic effect of ragweed (Ambrosia artemisiifolia L.) on the germination of 
cultivated plants. Novenytermeles 47(6): 635-644 

Brückner DJ, Lepossa A, Herpai Z. 2001. Ragweed allelopathy: indirect interactions. Novenytermeles 50(2-3): 
231-236 

Brückner DJ, Lepossa A, Herpai Z. 2003. Inhibitory effect of ragweed (Ambrosia artemisiifolia L)-inflorescence 
extract on the germination of Amaranthus hypochondriacus L and growth of two soil algae. Chemosphere 51: 
515-519 

Burbach GJ, Heinzerling LM, Rohnelt C, Bergmann KC, Behrendt H, Zuberbier T. 2009. Ragweed sensitization in 
Europe-GA(2)LEN study suggests increasing prevalence. Allergy 64: 664-5 

Chapman DS, Makra L, Albertini R, Bonini M, Paldy A, Rodinkova V, Sikoparija B, Weryszko-Chmielewska E, 
Bullock JM. 2016. Modelling the introduction and spread of non-native species: International trade and climate 
change drive ragweed invasion. Global Change Biology 22: 3067-3079 

Chauvel B, Dessaint F, Cardinal-Legrand C, Bretagnolle F. 2006 The historical spread of Ambrosia artemisiifolia L. 
in France from herbarium records. Journal of Biogeography 33: 665-673 

Chauvel B, Rodriguez A, Moreau C, Martinez Q, Bilon R, Fried G. 2015. Développement d’Ambrosia trifida L. en 
France: connaissances historiques et écologiques en vue d’une éradication de l’espece. Journal de Botanique de 
la Société Botanique de France 71: 25-38 

Chikoye D, Weise SF, Swanton CJ. 1995. Influence of common ragweed (Ambrosia artemisiifolia) time of 
emergence and density on white bean (Phaseolus vulgaris). Weed Science 43: 375-380 

Chłopek K, Dąbrowska-Zapart K, Tokarska-Guzik B. 2011. An assessment of the Ambrosia L. pollen threat at 
a regional scale using the example of the town of Sosnowiec (Silesian Uplands, Poland). Acta Agrobotanica 
64(2): 51-62 

Chollet D, Drieu Y, Molines J, Pauget J. 1999. Comment lutter contre l'ambroisie a feuilles d'armoise. 
Perspectives Agricoles 250: 78-82 

Clewis SB, Askew SD, Wilcut JW. 2001. Common ragweed interference in peanut. Weed Science 49(6): 768-772 



 

- 28 - 

Crockett LJ. 1977. Wildly Successful Plants: A Handbook of North American Weeds. New York, USA: Mackmillan 
Publishing Co., Inc. 

Cunze S, Leiblein MC, Tackenberg O. 2013. Range Expansion of Ambrosia artemisiifolia in Europe Is Promoted by 
Climate Change. 1-9 ISRN Ecology 2013: ID 610126 (http://dx.doi.org/10.1155/2013/610126) 

Déchamp C. 1999. Ragweed, a biological pollutant: current and desirable legal implications in France and 
Europe. Revue Française d'Allergologie et d'Immunologie Clinique 39(4): 289-294 

Deschamps C. 1995. The campaign against the spread of ragweed: the Quebec model. Allergy and Immunology 
27: 332-334 

Dickerson C. 1968. Studies on the germination, growth, development and control of common ragweed 
(Ambrosia artemisiifolia L.). 162 pp Univ. Microfilms Inc. Ann Arbor, Mich. 

Essl F, Biró K, Brandes D, Broennimann O, Bullock JM, Chapman DS, Chauvel B, Dullinger S, Fumanal B, Guisan A, 
Karrer G, Kazinczi G, Kueffer C, Laitung B, Lavoie C, Leitner M, Mang T, Moser D, Müller-Schärer H et al. 2015. 
Biological Flora of the British Isles: Ambrosia artemisiifolia. Journal of Ecology 103: 1069-1098 

Essl F, Dullinger S, Kleinbauer I. 2009. Changes in the spatio-temporal patterns and habitat preferences of 
Ambrosia artemisiifolia during its invasion of Austria. Preslia 81: 119-133 

Fărcăşescu AM, Lauer KF. 2007. Ambrosia artemisiifolia L. a segetal species with a tendency to expansion in the 
Timis county. Scientifical papers Faculty of Agriculture Timişoara 477-482 

Farkas I, Fehtr Z, Erdei E, Magyar D. 1998. Prevention of allergy, the anti-ragweed campaign. Egeszsegtudomany 
42(2): 116-128 

Forcella F, Wilson RG, Dekker J, Kremer RJ, Cardina J, Anderson RL, Alm D, Renner KA, Harvey RG, Clay S, Buhler 
DD. 1997. Weed seed bank emergence across the Corn Belt. Weed Science 45(1): 67-76 

Foster MM, Vitousek PM, Polley Ann Randolph PA. 1980. The Effects of Ragweed (Ambrosia artemisiifolia L.) on 
Nutrient Cycling in a 1st-year Old-field. American Midland Naturalist 103(1): 106-113 

Fumanal B, Chauvel B, Bretagnolle F. 2007a. Estimation of pollen and seed production of common ragweed in 
France. Annals of Agricultural and Environmental Medicine 14(2): 233-236 

Fumanal B, Chauvel B, Sabatier A, Bretagnolle F. 2007b. Variability and cryptic heteromorphism of Ambrosia 
artemisiifolia seeds: What consequences for its invasion in France? Annals of Botany 100: 305-313 

Fumanal B, Gaudot I, Meiss H, Bretagnolle F. 2006a. Seed demography of the invasive weed: Ambrosia 
artemisiifolia L. In: Neobiota. Ecology to Conservation. 4th European Conference on Biological Invasions. 184: 
127 Vienna (Austria), 27-29-09-2006, BfN-Skripten. 

Fumanal B, Girod C, Fried G, Bretagnolle F, Chauvel B. 2008. Can the large ecological amplitude of Ambrosia 
artemisiifolia explain its invasive success in France? Weed Research 48: 349-359 

Fumanal B, Plenchette C, Chauvel B, Bretagnolle F. 2006b. Which role can arbuscular mycorrhizal fungi play in 
the facilitation of Ambrosia artemisiifolia L. invasion in France? Mycorrhiza 17: 25-35 

Gaudeul M, Giraud T, Kiss L, Shykoff J. 2011. Nuclear and chloroplast microsatellites show multiple introductions 
in the worldwide invasion history of common ragweed, Ambrosia artemisiifolia. PloS ONE 6(3): e117658 

Gentili R, Gilardelli F, Bona E, Prosser F, Selvaggi A, Alessandrini A, Martini F, Nimis PL, Wilhalm T, Adorni M, 
Ardenghi NMG, Barni E, Bonafede F, Bonini M, Bouvet D, Buffa G, Ciappetta S, Giordana F, Faggi G, Ghiani A, 
Ghillani L. 2016. Distribution map of Ambrosia artemisiifolia L. (Asteraceae) in Italy. Plant Biosystems – An 
International Journal Dealing with all Aspects of Plant Biology 151(3): 381-386 

Genton BJ, Shykoff JA, Giraud T. 2005. High genetic diversity in French invasive populations of common 
ragweed, Ambrosia artemisiifolia, as a result of multiple sources of introduction. Molecular Ecology 14(14): 
4275-4285 

Gerber E, Schaffner U, Gassmann A, Hinz HL, Seier M, Müller-Schärer H. 2011. Prospects for biological control of 
Ambrosia artemisiifolia in Europe: learning from the past. Weed Research 51: 559-573 

Ghiani A, Aina R, Asero R, Bellotto E, Citterio S. 2012. Ragweed pollen collected along high-traffic roads shows 
a higher allergenicity than pollen sampled in vegetated areas. Allergy 67: 887-94 

Goeden RD, Kovalev OV, Ricker DW. 1974. Arthropods exported from California to the U.S.S.R. for ragweed 
control. Weed Science 22: 156-158 

Goeden RD, Ricker DW. 1976. The phytophagous insect fauna of the ragweed, Ambrosia psilostachya, in 
Southern California. Environmental Entomology 5: 1169-1177 

Gordon LA. 1999. Compositae dermatitis. Australasian Journal of Dermatology 40: 125-130 



 

- 29 - 

Guin JD, Skidmore G. 1987. Compositae dermatitis in childhood. Archives of Dermatology 123: 500-502 

Harmatha J. 2004. Ambrosia. In: B. Slavík, J. Štépánková (eds.) Kvétena České Republiky [Flora of the Czech 
Republic]. 7: 47 Academia, Praha, Czech Republic. 

Harris P, Piper CL. 1970. Ragweed (Ambrosia spp.: Compositae) its North American insects. and the possibilities 
for its biological control. Tech. Bull. Commw. Inst. Biol. Control. 13: 117-140 

Hodgins KA, Lai Z, Nurkowski K, Huang J, Rieseberg LH. 2013. The molecular basis of invasiveness: differences in 
gene expression of native and introduced common ragweed (Ambrosia artemisiifolia) in stressful and benign 
environments. Molecular Ecology 22: 2496-2510 

Hodişan N, Morar G, Neag CM. 2009. Research on the allelophatic effect between the invasive species Ambrosia 
artemisiifolia L. ("Floarea Pustei") and some agricultural crops. Bulletin UASMV Agriculture 66(1): 354-361 

Jäger S. 1991. Allergenic significance of Ambrosia (Ragweed). In: G.D. Amato, F.Th.M. Spieksma, S. Bonini (eds.) 
Allergenic Pollen and Pollinosis in Europe. pp. 121-124. Blackwell Scientific Publishing, Oxford. 

Jäger S. 2000. Ragweed sensitisation rates correlate with the amount of inhaled airborne pollen. A 14-year study 
in Vienna, Austria. Aerobiologia 16: 149-153 

Jaźwa M, Piątek K. 2015. Nowe stanowiska rzadkich roślin naczyniowych na Pogórzu Ciężkowickim, Pogórzu 
Strzyżowskim i w Dołach Jasielsko-Sanockich (Karpaty Zachodnie). Fragmenta Floristica et Geobotanica Polonica 
22(1): 100-103 

Julien M, McFadyen R, Cullen J. 2012. Biological control of weeds in Australia. 620 pp. Collingwood, Australia: 
CSIRO Publishing. 

Kang B, Shim S, Lee S, Kim K, Chung I. 1998. Evaluation of Ambrosia artemisiifolia var. elatior, Ambrosia trifida, 
Rumex crispus for phytoremediation of Cu and Cd contaminated soil. Korean Journal of Weed Science 18: 262-267 

Karnkowski W. 2001a. Pest risk analysis and pest risk assessment for the territory of the Republik of Poland 
(as PRA area) on Ambrosia spp. Main Inspectorate of Plant Protection, Central Laboratory, Poland. 

Karnkowski W. 2001b. Can the weeds be recognized as quarantine pests? – Polish experiences with Ambrosia 
spp. Zbornik predavanj in referatov 5. Slovensko Posvetovanje o Varstvu Rastlin, Chacekatezhacek ob Savi, 
Slovenija. 396-402 

Karrer G. 2014. Das österreichische Ragweed Projekt – übertragbare Erfahrungen? Julius-Kuhn-Archiv. 445: 27-33 

Kim CJ, Kang BH, Lee IK, Ryoo IJ, Park DJ, Lee KH, Lee HS, Yoo ID. 1993. Screening of biologically active 
compounds from weeds. Korean Journal of Weed Science 14(1): 16-22 

King LJ. 1966. Weeds of the World. Biology and Control. New York, USA. 

Kiss L. 2007. Why is biocontrol of common ragweed, the most allergenic weed in Eastern Europe, still only a hope. 
Biological control: A global perspective 80-91 

Kovalev OV. 1989. Spread of adventitious plants of the tribe Ambrosia in Eurasia and methods of biological 
control of weeds of the genus Ambrosia L. (Ambrosieae, Asteraceae). Trudy Zoologicheskii 189: 7-23 Institut 
Akademii Nauk SSSR. 

Kozłowska A, Majkowska-Wojciechowska B, Kowalski ML. 2007. Uczulenia poliwalentne i monowalentne na 
alergeny pyłku u chorych z alergią. Alergia Astma Immunologia 12(2): 81-86 

Kropác Z. 2006. Segetal vegetation in the Czech Rupublic: synthesis and syntaxonomical revision. Preslia 78: 
123-209 

Kukorelli G, Reisinger P, Torma M, Adámszki T. 2011. Experiments with the control of common ragweed in 
imidazolinone-resistant and tribenuron-methyl-resistant sunflower. Herbologia 12(2): 15-22 

Laan TBS, Pirie R, Fink-Gremmels J. 2007. The role of alveolar macrophages in the pathogenesis of recurrent 
airway obstruction in horses. Journal of Veterinary Internal Medicine 20: 167-174 

Lavoie C, Jodoin Y, de Merlis A. 2007. How did common ragweed (Ambrosia artemisiifolia L.) spread in Quebec? 
A historical analysis using herbarium records. Journal of Biogeography 34: 1751-1761 

Lehoczky É, Gólya G, Szabó R, Szalai A. 2011. Allelopathic effects of ragweed (Ambrosia artemisiifolia L.) on 
cultivated plants. Communications in agricultural and applied biological sciences 76(3): 545-549 

Leiblein-Wild MC, Kaviani R, Tackenberg O. 2013. Erhöhte Frosttoleranz und vorteilhafte Keimeigenschaften in 
europäischen Ambrosia artemisiifolia Populationen. Julius-Kühn-Archiv 445: 123-130 

Lewis B, Kunkel A, Olson N. 2000. Allergy and asthma patient knowledge base questionnaire. Journal of Allergy 
and Clinical Immunology 105: s9 



 

- 30 - 

Li H-N, Xiao B, Liu W-X, Wan F-H. 2014. Changes in soil biota resulting from growth of the invasive weed, 
Ambrosia artemisiifolia L. (Compositae), enhance its success and reduce growth of co-occurring plants. Journal 
of Integrative Agriculture 13(9): 1962-1971 

Li S, Gao D, Guan G. 1989. A study on the phenology of common ragweed and great ragweed. Journal of 
Shenyang Agricultural University 20: 344-350 

Lipiec A, Rapiejko P. 2005. Alternaria alternata – aerobiologia, charakterystyka alergenów i aspekt biologiczny. 
Alergia 2(24): 39-42 

Lommen STE, HallmannCA, Jongejans E, Chauvel B, Leitsch-Vitalos M, Aleksanyan A, Tóth P, Preda C, Šćepanović 
M, Onen H, Tokarska-Guzik B, et al. 2017. Explaining variability in the production of seed and allergenic pollen 
by invasive Ambrosia artemisiifolia across Europe. Biological Invasions, doi 10.1007/s10530-017-1640-9 
(http://rdcu.be/AECp) 

Lommen STE, Jongejans E, Leitsch-Vitalos M, Tokarska-Guzik B, Zalai M, Müller-Schärer H, Karrer G. 2018. Time 
to cut: population models reveal how to mow invasive common ragweed cost-effectively. NeoBiota 39: 53-78 
(https://neobiota.pensoft.net/article/23398/) 

Lorenzi HJ, Jeffery LS. (eds.). 1987. Weeds of the United States and their control. Van Nostrand Reinhold Co. Ltd. 
New York, USA. 

Löve D. 1976 Ambrosia L. In: T.G. Tutin, V.H. Heywood, N.A. Burges, D.M. Moore, D.H. Valentine, S.M. Walters, 
D.A. Webb (eds.) Flora Europaea 4. Cambridge University Press, Cambridge. 

Maceljski M, Igrc J. 1990. The phytophagous insect fauna of Ambrosia artemisiifolia. Proceedings of the VIII 
International Symposium on Biological Control of Weeds Rome, Italy; Istituto Sperimentale per la Patologia 
Vegetale, Ministero dell'Agricoltura e delle Foreste. 639-643 

Marten GC, Andersen RN. 1975. Forage nutritive value and palatability of 12 common annual weeds. Crop 
Science 15: 821-827 

Martin P, Lambinon J. 2008. Ambrosia artemisiifolia L., l’Ambroise anuelle, en Belgique. Emergence d’une 
xeneophyte et incidence potentielle en santé publique. „Natura Mosana” 61: 31-46 

Maryushkina VYa. 1991. Peculiarities of common ragweed (Ambrosia artemisiifolia L.) strategy. Agriculture, 
Ecosystems and Environment 36: 207-216 

Miklaszewska K, Pągowska E. 2007. Problem roślinnych gatunków inwazyjnych w Polsce. Progress in Plant 
Protection. Postępy w Ochronie Roślin 47(1): 84-87 

Miklaszewska K, Walczak F. 1976. Metody obserwacji i zwalczania ambrozji – Ambrosia spp. Aneks do Instrukcji 
– Rejestracja ogólna i szczegółowa chorób i szkodników chorób uprawnych. Instytut Ochrony Roślin. Poznań. 
(maszynopis). 

Milakovic I, Fiedler K, Karrer G. 2014. Management of roadside populations of invasive Ambrosia artemisiifolia 
by mowing. Weed Research 54: 256-264 

Milakovic I, Karrer G. 2016. The influence of mowing regime on the soil seed bank of the invasive plant 
Ambrosia artemisiifolia L. NeoBiota 28: 39-49 

Milanova S, Vladimirov V, Maneva S. 2010 Suppressive Effect of Some Forage Plants on the Growth of Ambrosia 
artemisiifolia and Iva xanthiifolia Pestic. Phytomed. (Belgrade) 25(2): 171-176 

Mirek Z, Piękoś-Mirkowa H, Zając A, Zając M. 2002. Flowering plants and pteridophytes of Poland. A checklist. 
Biodiversity of Poland 1: 1-442 

Molinaro F, Monterumici CM, Ferrero A, Tabasso S, Negre M. 2016. Bioherbicidal activity of a germacranolide 
sesquiterpene dilactone from Ambrosia artemisiifolia L. Journal of Environmental Science and Health, Part B 51: 
847-852 

Moller H, Spiren A, Svensson A, Gruvberger B, Hindsen M, Bruze M. 2002. Contact allergy to the Asteraceae 
plant Ambrosia artemisiifolia L. (ragweed) in sesquiterpene lactone-sensitive patients in southern Sweden. 
Contact Dermatitis 47(3): 157-160 

Montagnani C, Gentili R, Smith M, Guarino MF, Citterio S. 2017. The Worldwide Spread, Success, and Impact of 
Ragweed (Ambrosia spp.). Critical Reviews in Plant Sciences 36(3): 139-178 

Moskalenko GP. 2001. Quarantine Weeds for Russia. Plant Quarantine Inspectorate, Moscow, Russia. 

Nobis M, Nobis A. 2010. Rzadkie i rozprzestrzeniające się gatunki roślin naczyniowychna terenach kolejowych 
wschodniej części polskich Karpati ich przedpola. Fragmenta Floristica et Geobotanica Polonica 17(2): 275-284 

Oberdorfer E. 1994. Pflanzensoziologische Exkursionsflora, 7th edn. Eugen Ulmer, Stuttgart, Germany. 



 

- 31 - 

Ohtsuka T. 1998. A comparative review of early herbaceous stages of secondary succession in temperate and 
tropical regions. Japanese Journal of Ecology 48(2): 143-157 

Pál R, Pinke Gy, Oláh E, Csiky J, Koltai JP. 2006. Untersuchung der Unkrautvegetation auf überstauten 
Ackerflächen in Süd-West Ungarn. Journal of Plant Diseases and Protection, Sonderheft XX: 567-576 

Patracchini C, Vidotto F, Ferrero A. 2011. Common ragweed (Ambrosia artemisiifolia) growth as affected by 
plant density and clipping. Weed Technology 25: 268-276 

Payne WW, Raven PH, Kyhos DW. 1964. Chromosome numbers in Compositae. IV. Ambrosiae. American Journal 
of Botany 51: 419-424 

Pichtel J, Kuroiwa K, Sawyerr HT. 2000. Distribution of Pb, Cd and Ba in soils and plants of two contaminated 
sites. Environmental Pollution 110(1): 171-178 

Pinke G, Király G, Barina Z, Mesterházy A, Balogh L, Csiky J, Schmotzer A, Molnár AV, Pál RW. 2011. Assessment 
of endangered synanthropic plants of Hungary with special attention to arable weeds. Plant Biosystems 145(2): 
426-435 

Protopopova VV, Shevera MV, Mosyakin S. 2006. Deliberate and unintentional introduction of invasive weeds: 
A case study of the alien flora of Ukraine. Euphytica 148: 17-33 

Qin Z, Xie J, Quan G, Zhang J, Mao D, DiTommaso A. 2014. Impacts of the invasive annual herb Ambrosia 
artemisiifolia L. on soil microbial carbon source utilization and enzymatic activities. European journal of soil 
biology 60: 58-66 

Rapiejko P, Lipiec A, Malkiewicz M, Chłopek K, Dąbrowska-Zapart K, Ziemianin M, Rapiejko A, Jurkiewicz D. 
2017. Alternaria spores in the air of southern Poland cities in 2016. Alergoprofil 13(1): 36-39 

Rasmussen K, Thyrring J, Muscarella R, Borchsenius F. 2017. Climate-change-induced range shifts of three 
allergenic ragweeds (Ambrosia L.) in Europe and their potential impact on human health. PeerJ 5: e3104 

Reinhardt F, Herle M, Bastiansen M, Streit B. 2003. Ökonomische Folgen der Ausbreitung von Neobiota. 
Umweltbundesamt Texte 79/03: 1-248 

Rogers C, Wayne PM, Macklin EA, Muilenberg ML, Wagner CJ, Epstein PR, Bazzaz F. 2006. Interaction of the 
onset of spring and elevated atmospheric CO2 on ragweed (Ambrosia artemisiifolia L.) pollen production. 
Environmental Health Perspectives 114: 865-869 

Sahoo UK. 1998. Effect of depth and duration of burial on seed viability and dormancy of four annual weeds. 
Annals of Agricultural Research 19(3): 304-310 

Sang W, Liu X, Axmacher JC. 2011. Germination and emergence of Ambrosia artemisiifolia L. under changing 
environmental conditions in China. Plant Species Biology 26: 125-133 

Savotikov YuF, Smetnik AI. (editors). 1995. The handbook of pests, diseases and weeds having quarantine 
importance for the territory of the Russian Federation. Arnika, Nizhni Novgorod (RU) (in Russian). 

Scalone R, Lemke A, Štefanić E, Kolseth AK, Rašić S, Andersson L. 2016. Phenological variation in Ambrosia 
artemisiifolia L. facilitates near future establishment at northern latitudes. PLoS ONE 11(11): e0166510 
(https://doi.org/10.1371/journal.pone.0166510) 

Shamonin MG, Smetnik AI. (eds.). 1986. Plant quarantine in the USSR. Agropromizdat, Moskva (in Russian). 

Smith EG. 1984. Sampling and identifying allergenic pollens and molds. 98 pp Blewstone Press, San Antonio, 
Texas, USA. 

Smith M, Cecchi L, Skjoth CA, Karrer G, Šikoparija B. 2013. Common ragweed: a threat to environmental health 
in Europe. Environ International 61: 115-26 

Solomakha VA, Kostylyov OV, Shelyag-Sosonko YR. 1992. Synanthropic Vegetation of Ukraine. Naukova Dumka 
Press, Kyiv. 

Sołtys-Lelek A, Wiśniowski B. 2015. Ambrozja bylicolistna Ambrosia artemisiifolia L. – nowe zagrożenie dla flory 
Ojcowskiego Paku Narodowego. Prądnik. Prace Muz. Szafera 25: 111-118 

Song JS, Prots B. 1998. Invasion of Ambrosia artemisiifolia L (Compositae) in the Ukrainian Carpathians Mts. and 
the Transcarpathian Plain (Central Europe). Korean Journal of Biological Sciences 2: 209-216 

Spencer ER. 1957. Just Weeds. NY USA, Charles Scribner's Sons. 

Stępalska D, Myszkowska D, Leśkiewicz K, Piotrowicz K, Borycka K, Chłopek K, Grewling Ł, Kasprzyk I, Majkowska-
Wojciechowska B, Malkiewicz M, Nowak M, Piotrowska-Weryszko K, Puc M, Weryszko-Chmielewska E. 2016. 
Co-occurrence of Artemisia and Ambrosia pollen seasons against the background of the synoptic situations in 
Poland. Int J Biometeorol DOI 10.1007/s00484-016-1254-4 



 

- 32 - 

Stojanović DV, Dragan Vajgand D, Radocić D, Ćurcic N, Ćurcic S. 2017. Expansion of the range of the introduced 
moth Acontia candefacta in southeastern Europe. Bulletin of Insectology 70(1): 111-120 

Strother JL. 2006. Ambrosia L. Flora of North America North of México 8(3). 

Stubbendieck J, Friisoe GY, Bolick MR. 1995. Weeds of Nebraska and the Great Plains. Nebraska, USA: Nebraska 
Department of Agriculture. 

Sülsen VP, Cazorla SI, Frank FM, Laurella LC, Muschietti LV, Catalan CA, Martino VS, Malchiodi EL. 2013. Natural 
Terpenoids from Ambrosia species are active in vitro and in vivo against human pathogenic trypanosomatids. 
PLOS Neglected Tropical Diseases 7: e2494 

Szigetvári G, Benkö Z. 2008. Common ragweed (Ambrosia elatior L.) In: Z. Botta-Dukát, L. Balogh (eds.) The most 
important invasive plants in Hungary. 189-201 Institute of Ecology and Botany, Hungarian Academy of Sciences, 
Vácrátót, Hungary. 

Szotkowski P. 1981. Ambrosia artemisiifolia L. (A. elatior L.) na polach uprawnych okolic Zdzieszowic w woj. 
opolskim. Zesz. Przyr. Opolskie Towarzystwo Przyjaciół Nauk 20: 43-47 

Taramarcaz P, Lambelet C, Clot B, Keimer C, Hauser C. 2005. Ragweed (Ambrosia) progression and its health 
risks: will Switzerland resist this invasion? Swiss Medical Weekly 135: 538-548 

Tokarska-Guzik B. 2001. Ambrosia artemisiifolia L. i Ambrosia psilostachya DC. In: A. Zajac, M. Zając (eds.) Atlas 
rozmieszczenia roślin naczyniowych w Polsce. Distribution Atlas of Vascular Plants in Poland: 55. Pracownia 
Chronologii Komputerowej Instytutu Botaniki Uniwersytetu Jagiellońskiego, Kraków. 

Tokarska-Guzik B. 2005. The establishment and spread of alien plant species (kenophytes) in the flora of Poland. 
Prace Uniwersytetu Śląskiego 2372. Wydawnictwo Uniwersytetu Śląskiego, Katowice. 

Tokarska-Guzik B, Bzdęga K, Koszela K, Żabińska K, Krzuś B, Sajan M, Sendek A. 2011. Allergenic invasive plant 
Ambrosia artemisiifolia L. in Poland: threat and selected aspects of biology. Biodiversity Research and 
Conservation 21: 39-48 

Tokarska-Guzik B, Dajdok Z, Zając M, Zając A, Urbisz A, Danielewicz W, Hołdyński Cz. 2012. Rośliny obcego 
pochodzenia w Polsce ze szczególnym uwzględnieniem gatunków inwazyjnych. 196 pp. Generalna Dyrekcja 
Ochrony Środowiska, Warszawa. 

Tóth Á, Hoffmanné PZ, Szentey L. 2004. Ambrosia situation in Hungary in 2003. Difficulties of pollen reduction in 
the air, In Proceedings of the 10th Plant Protection Days, Budapest, Hungary, 2004. 

Valkova M, Maneva S, Dimitrova T, Vladimirov V, Milanova S. 2009. Suppressive capacity of Medicago sativa and 
Dactylis glomerata on the growth development of Ambrosa artemisiifolia L. Herbologia 10(2): 22-30 

Varga P, Btres I, Reisinger P. 2000. The effect of weeds on yield and leaf-area changes of maize in field trials. 
Növényvédelem 36(12): 625-631 

Varga P, Btres I, Reisinger P. 2002. The competitive effect of three dangerous weeds on the yields of maize in 
different years. Növényvédelem 38(5): 219-226 

Vidotto F, Tesio F, Ferrero A. 2012. Allelopathic effects of Ambrosia artemisiifolia L. in the invasive process. Crop 
Protection 54: 161-167 

Vincent G, Cappadiocia M. 1988. Characterization of reciprocal hybrids of common ragweed, Ambrosia 
artemisiifolia, and giant ragweed, A. trifida. Weed Science 36: 574-576 

Vincent G, Cappadocia M. 1987. Interspecific hybridization between common ragweed (Ambrosia artemisiifolia) 
and giant ragweed (A. trifida). Weed Science 35: 633-636 

Vitalos M, Karrer G. 2008. Distribution of Ambrosia artemisiifolia L. – is birdseed a relevant vector? Journal of 
Plant Diseases and Protection XXI: 345-347 

Vitalos M, Karrer G. 2009. Dispersal of Ambrosia artemisiifolia seeds along roads: the contribution of traffic and 
mowing machines. In: P. Pyšek, J. Pergl (eds.). Biological invasions: Towards a synthesis pp. 53-60 

von der Lippe M, Bullock JM, Kowarik I, Knopp T, Wichmann MC. 2013. Human-Mediated Dispersal of Seeds by 
the Airflow of Vehicles. PLoS ONE 8(1): e52733 (doi: 10.1371/journal.pone.0052733) 

Wagner WH. 1958. The hybrid ragweed, Ambrosia artemisiifolia xtrifida. Rhodora 60: 309-316 

Wagner WH, Beals TF. 1958. Perennial ragweeds (Ambrosia) in Michigan, with the description of a new, 
intermediate taxon. Rhodora 60: 177-204 

Weber E, Gut D. 2005. A survey of weeds that are increasingly spreading in Europe. Agronomy for Sustainable 
Development 25: 109-121 



 

- 33 - 

Wilcut JW, Swann CW. 1990. Timing of paraquat applications for weed control in Virginia-type peanuts (Arachis 
hypogpa). Weed Science 38(6): 558-562 

Wylie RB. 1915. A hybrid ragweed. Proceedings of the Iowa Academy of Sciences 22: 127-128 

Zając A, Zając M (eds.). 2001 Atlas rozmieszczenia roślin naczyniowych w Polsce. Distribution Atlas of Vascular 
Plants i Polsnad. 716 pp. Pracownia Chorologii Komputerowej Instytutu Botaniki Uniwersytetu Jagiellońskiego, 
Kraków. 

Zhao F, El Kelish A, Durner J, Lindermayr C, Winkler JB, Ru.ff F, Behrendt H, Traidl-Hoffmann C, Holzinger A, Kofler W, 
Braun P, von Toerne C, Hauck SM, Ernst D, Frank U. 2016. Common ragweed (Ambrosia artemisiifolia L.): allergenicity 
and molecular characterization of pollen after plant exposure to elevated NO2. PPlant, Cell & Environment 39: 
147-164 

Ziska LH, Caulfield FA. 2000.. Rising CO2 and pollen production of common ragweed (Ambrosia artemisiifolia), 
a known allergy-inducing species: implications for public health. Australian Journal of Plant Physiology 27: 893-
898 

Ziska LH, Gebhard DE, Frenz DA, Faulkner S, Singer BD, Straka JG. 2003 Cities as harbingers of climate change: 
common ragweed, urbanization, and public health. Journal of Allergy and Clinical Immunology 111(2): 290-295 

Zwerger P, Eggers T. 2008. Ambrosia artemisiifolia in Mais: Entwicklung und Konkurrenz. Braunschweiger 
Geobot. Arbeiten 9: 531-538 

2. Databases (B) 

CABI 2018. Ambrosia artemisifolia. (https://www.cabi.org/isc/datasheet/4691) Data of access: 2018-05-25 

CJB 2016 Ambrosia artemisifolia. (http://www.ville-ge.ch/musinfo/bd/cjb/africa/details.php?langue=an&id=101776) 
Data of acceess: 2018-06-28 

EPPO European and Mediterranean Plant Protection Organization. 2001 Ambrosia spp. 02/9303, P PM Point 7.8. 
(https://www.eppo.int/QUARANTINE/Pest_Risk_Analysis/PRA_documents.htm) Data of access: 2018-06-30 

Euro+Med 2016 Ambrosia artemisifolia. 
(http://ww2.bgbm.org/euroPlusMed/PTaxonDetailOccurrence.asp?NameId=117585&PTRefFk=7000000) Data 
of access: 2018-06-28 

The Plant List. 2013 Ambrosia artemisiifolia L. (http://www.theplantlist.org) Data of access: 2018-06-28 

3. Unpublished data (N) 

Employees of botanical garden and arboretum in Poland 2018. Survey on the maintenance of invasive plant 
species of alien origin in cultivation. 

Miziniak W, Banaszak H. 1998. Elaboration of principles of the control and the reduction of spread of Ambrosia 
artemisiifolia in agricultural crops. Institute of Plant Protection, unpublished report (in Polish). 

4. Other (I) 

ANSES 201.7 Opinion Collective Expert Appraisal Report. Risk analysis relating to the giant ragweed (Ambrosia 
trifida L.) in order to formulate management recommendations. 
(https://www.anses.fr/en/system/files/SANTVEG2016SA0090RaEN.pdf) 

Bullock JM, Chapman D, Schafer S, Roy D, Girardello M, Haynes T, Beal S, Wheeler B, Dickie I, Phang Z, Tinch R, 
Čivić, Delbaere B, Jones-Walters L, Hilbert A, Schrauwen A, Prank M, Sofiev M, Niemelä S, Räisänen P, Lees B, 
Skinner M, Finch S, Brough C. 2012. Assessing and controlling the spread and the effects of common ragweed in 
Europe. Final report to the European Commission, DG Environment NERC Centre for Ecology and Hydrology. 
(http://ec.europa.eu/environment/nature/invasivealien/docs/Final_Final_Report.pdf) 

Csiky J, Purger D. 2008. Monitoring of plant species along the Drava river and in Baranja (Croatia). In: JJ. Purger 
(ed.) Biodiversity studies along the Drava River. University of Pécs. 
(http://www.univet.hu/users/vilisics/html/Biodiversity%20Drava.pdf) 

EFSA 2010. EFSA Panel on Contaminants in the Food Chain (CONTAM), EFSA Panel on Dietetic Products, 
Nutrition and Allergies (NDA) and EFSA Panel on Plant Health (PLH); Scientific Opinion on the effect on public or 
animal health or on the environment on the presence of seeds of Ambrosia spp. in animal feed. EFSA Journal 
2010 8(6): 1566 (https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2010.1566) 

GUS 2016. Główny Urząd Statystyczny Użytkowanie gruntów ipowierzchnia zasiewów w 2015 r., Zakład Wydawnictw 
Statystycznych, Warszawa. 
(https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/5507/8/10/1/uzytkowanie_gruntow_i_p
owierzchnia_zasiewow_w_2015_r_zm.pdf) 



 

- 34 - 

HALT AMBROSIA. 2014. Complex research on methods to halt the Ambrosia invasion in Europe, Task ID E: 
Biological fundamentals. Report on interaction between Ambrosia and surrounding vegetation, incl. Review of 
the impact of control measures against Ambrosia on biodiversity. (https://circabc.europa.eu/sd/a/c581ba07-
15b4-441d-b83a-60b989b339a4/E%20Interaction%20Ambrosia%20and%20vegetation%20%252b%20review% 
20impact%20control.pdf) 

Mackiewicz A. 2015. Analiza dostępności nasion i sadzonek inwazyjnych gatunków roślin obcego pochodzenia. 
(http://czlowiekiprzyroda.eu/wp-content/uploads/2017/07/raport_analiza.pdf) 

Regulation of the Minister of Agriculture and Food Economy of 31 May 1990 amending the regulation on plant 
quarantine. Appendix No. 1 List of diseases, pests and weeds against which plant quarantine is applied (Journal of 
Laws No 40, item 235) 

Tokarska-Guzik B. 2012-2017. Monitoring of Ambrosia artemisiifolia in Poland. Research under the project 
„Sustainable managament of Ambrosia artemisiifolia in Europe – SMARTER". FA COST Action FA1203 
(http://www.cost.eu/COST_Actions/fa/FA1203) 

Tokarska-Guzik B, Bzdęga K, Nowak T, Urbisz Al, Węgrzynek B, Dajdok Z. 2015. Propozycja listy roślin gatunków 
obcych, które mogą stanowić zagrożenie dla przyrody Polski i Unii Europejskiej. 178. Generalna Dyrekcja Ochrony 
Środowiska, Warszawa. 
(https://www.gdos.gov.pl/files/artykuly/5050/PROPOZYCJA_listy_gatunkow_obcych_ver_online.pdf) 

5. Author’s own data (A) 

Bzdęga K. 2015-2017. Conditions of ocurrence of Ambrosia artemisiifolia in southern Poland.  

Jackowiak B. 2016, 2017. Conditions of ocurrence of Ambrosia artemisiifolia in western Poland. 


