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Abstract

Common ragweed (Ambrosia artemisiifolia) is an invasive alien species indigenous to
North America. Ragweed is a big threat to agriculture and has a serious impact on
human health. The most important area with ragweed occurrence within Europe is
Pannonian Plain in Central Europe. This research introduces for the first time the
unique, direct broad-scale survey of A. artemisiifolia in relation to real-life occurrence
and infestation in the field. To understand the distribution of ragweed in the territory
the geospatial analysis was applied to create 2D map in ArcGIS environment. The
field survey was undertaken during summer 2014 in the Zitny ostrov (Slovakia). The
investigation revealed that spatial occurrence of A. artemisiifolia is not homogeneous
and there is also striking territorial heterogeneity of infestation rate. Ragweed was
observed at 80 (47.2%) out of 169 sites. The infestation of arable land (mostly
stubbles) varied from weak infestation, 24 sites (1-30 plants*10 m) to heavy
infestation, 26 sites (>80 plants*10 m2). The research on associated plant
communities was also carried out. Stubble field’s vegetation was found to be highly
species poor, on an average only 2.5 species*10 m2. Among 40 recorded species
the most frequent (noticed at 25% sites) were Datura stramonium, Chenopodium
album, and Mercurialis annua. This broad-scale survey provides an overview and
useful information on considerations needed to make decisions about ragweed
control and potential future expansion. The presented study offers also inventory of
ragweed frequency over the large area.

Keywords: geosapatial analysis, infestation rate, segetal vegetation, spatial
distribution, weeds
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Abstrakt

Ambrozia palinolista (Ambrosia artemisiifolia) je cudzi invazny druh, pévodny v
Severnej Amerike. Ambrozia je vefkou hrozbou pre polnohospodarstvo a ma tiez
negativny vplyv na ludské zdravie. NajdblezitejSou oblastou s vyskytom ambroézie v
Eurdpe je Poddunajska rovina v Strednej Eurdope. Tento vyskum prinasa po prvykrat
unikatny, priamy a rozsiahly prieskum druhu A. artemisiifolia vo vztahu ku
skutocnému vyskytu a zaburineniu v polnych podmienkach. K pochopeniu rozSirenia
ambrdzie na uzemi bola pouZzita geopriestorova analyza s ciefom vytvorit 2D mapu v
prostredi ArcGIS. Prieskum bol uskutoéneny na Zitnom ostrove v lete roku 2014.
Vyskum odhalil, Ze rozSirenie ambrozie nie je homogénne a je tam aj napadna
uzemna heterogenita. Ambrézia bola zaznamenana na 80 (47.2%) zo 169 lokalit.
Napadnutie ornej pody (hlavne strnisk) sa pohybovalo od slabého, na 24 lokalitach
(1-30 rastlin*10 m2) az po obrovské, na 26 lokalitach (>80 rastlin*10 m2). PoCas
prieskumu sa sucasne realizovalo aj hodnotenie sprievodnej vegetacie. Vegetacia
strnisk bola druhovo velmi chudobnd, v priemere iba 2.5 druhu*10 m2. Spomedzi 40
zaznamenanych druhov patrili k naj¢astejSim (zaznamenanym na 25% lokalitach)
Datura stramonium, Chenopodium album a Mercurialis annua. Tento ploSne
rozsiahly prieskum poskytuje celkovy pohlad a uzito¢né informacie potrebné k
rozhodnutiam ddlezitym pre regulaciu ambrozie a o potenciale dalSieho Sirenia.
Predkladana Studia katalogizuje aj vyskyt ambrézie na velkej ploche.

Kracové slova: buriny, geopriestorova analyza, priestorové rozSirenie, stupen
napadnutia, segetalna vegetacia

Introduction

Common ragweed, Ambrosia artemisiifolia (Asteraceae) is an annual, monoecious
herb, native to North America. All aspects of its biology and ecology were described
in detail by Essl et al. (2015). The species has been introduced and naturalized in
many countries worldwide (Makra et al., 2015). Ragweed is described as one of the
most important invasive weed in Europe (Guillemin and Chauvel, 2011; Kazinczi and
Novak, 2014), it is still expanding and modelling predict even the potential spread
northward and uphill (Chapman et al., 2014; Essl et al., 2015). The most important
areas with ragweed occurrence within Europe are Pannonian Plain in Central Europe
(especially Hungary and some parts of Slovakia, Serbia, Croatia, Slovenia, and
Romania), Rhone-Alpes region in France, Ukraine, southern European Russia and
Po River valley in Italy (Makra et al., 2005; Csontos et al., 2010; Prank et al., 2013;
Thibaudon et al., 2014; CABI, 2015). The cardinal negative effect of any invasion to
native species is strong competition (Levine et al., 2004) and threat to biodiversity
(Zisenis, 2015). Ragweed acts as a strong competitor especially in the arable land
(Fenesi et al., 2014) and colonises and dominates at disturbed habitats, where is no
competition from native plants (Gentili et al., 2015). Common ragweed is a dominant
weed in arable fields and in heavily infested regions of Europe causes substantial
crop-yield losses. In Hungary, 700,000 ha of farmland was heavily infested (extent of
infestation >10%) in 2003 (Toth et al., 2004). The most frequently infested crops
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within Central Europe are spring-sown crops like sunflower, corn, soy bean and
stubble fields (Tyr et al., 2009; Kovacs, 2010; Pinke et al., 2012, 2013). For example,
A. artemisiifolia decreased grain yield of corn by 19.5% and above ground corn
biomass by 18.5% at density of 5 ragweed plants*m-? in Slovakia (Vere$ et al., 2011),
sunflower yield in Hungary was decreased by 27% at density of two ragweed
plants*m-? (Béres, 1985) up to 33% at the density of 10 ragweed plants*m (Kazinczi
et al., 2007). The highly allergenic pollen of A. artemisiifolia means also considerable
threat to public health, especially human respiratory system (Smith et al., 2013;
Bordas-Le Floch et al., 2015). The principal regions with Ambrosia occurrence in
Slovakia are Zitny ostrov (or Csallokdz in Hugarian) at the southwestern part of the
country and south of Eastern Slovakia (Jehlik, 1998). Common ragweed was first
recorded within the scope of Europe in France in the 18th century (Bullock et al.,
2012) while in Slovakia as late as 1949 (Makovcova et al., 1998). This plant has no
special demands for soil, however prefers moderately basic sandy and clays soils
(Reisinger, 1992). Ambrosia grows in dry fields and pastures, vineyards, waste
grounds, along rivers, canals, bird feeding places, roads and railways. Heavy
infestation occurs around agricultural and industrial objects and forms dense
populations especially in agricultural land within lowlands (Pal, 2004; Pinke et al.,
2011; Medvecka et al., 2012; Pinke et al., 2013; Kazinczi and Novak, 2014;
Majekova and Zaliberova, 2014; Milakovic et al., 2014). On the other hand, while
ragweed grows abundantly in certain habitats, other habitats are hardly populated
(Skjeth et al., 2010). The most invasive weeds, e.g. Abutilon theophrasti or Cyperus
esculentus, are showing intensive distribution, whereas A. artemisiifolia and Solanum
carolinense showed the widely dispersed distribution (Watanabe et al., 2002). In
general many segetal plants in Central Europe are threatened by extinction (Kropac,
2006) and increasing spread of common ragweed pose the threat e.g. to stubble-field
weed community (Pinke and Pal, 2009).

The present study offers insight into the pattern of A. artemisiifolia occurrence within
the farming landscape of Zitny ostrov (in Slovakia). Geospatial analysis to create 2D
map in ArcGIS environment was used, which helps to understand the abundance
and distribution of ragweed in the territory. The main aim was to know particularly
what is the spatial spread of A. artemisiifolia throughout the most intensive managed
agricultural land and which are the most important accompanying plant species of
ragweed in the field.

Material and method

Ecological conditions of the studied area

Zitny ostrov is situated in Slovakia at the Pannonian Plain (Figure 1). It is the largest
river island in Europe with area of 1885 km?and it is bordered by river Danube
southern and by the Danube branch (hamed Little Danube) northerly. The island is
84 kilometers long (from city Bratislava to city Komarno), 15-30 kilometers wide and
altitude varies from 105 to 129 m above the see level (Tibor et al., 2002). Zitny ostrov
belongs in warm regions of Slovakia with 50 or more summer days annually in
average. The mean annual air temperature ranges from 9 °C to 10 °C and the mean
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January air temperature is -2 °C. The area is very dry with the mean annual
precipitation totals from 500 to 550 mm. The mean annual sum of global radiation
range from 1200 to 21300 kWh*m2 (Zatko, 2002).

POEAND.
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HUNGARY ROMANIA
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Figure 1. Physical map of Slovakia and border countries; Zitny ostrov is highlighted in
white (Vidiani, 2011; modified by Z. Domonkos, 2015)

Obrézok 1. Mapa Slovenska a okolitych krajin; Zitny ostrov je zvyrazneny na bielo
(Vidiani, 2011; upravené, Z. Domonkos, 2015)

Agronomical characteristics

Zitny ostrov features the agricultural landscape with the longest vegetation period in
Slovakia and with the mildest winter. It is an area with prevailing share of arable land
(Mladek, 2002). The most frequent crops are maize (Zea mays), winter wheat
(Triticum aestivum), spring barley (Hordeum vulgare) and sunflower (Helianthus
annuus). The natural boundaries of Zitny ostrov do not trace administrative borders.
The largest district of the region is Dunajska Streda. The main crops grown in this
district are shown in Table 1.

The survey method

This research was based on 169 plots of a standard size of 10 m? from 28 July to 13
September 2014. The map of Zitny ostrov was overlaid with a 25 km? grid. Within the
grid cells study plots were selected in a random design in order to include the
variation of Zitny ostrov and the full range of stubble fields. The survey was focused
on cereal stubble fields, however a few oil seed rape stubbles, sugarbeet, lucerne
and sunflower fields were taken as well. The sampling sites were usually (if it was
possible) located where weed vegetation was well developed and A. artemisiifolia
and associated vegetation were recorded and counted. Associated vegetation was
verified according to Hunyadi et al. (2011). The 11-point scale was used for
assessment of Ambrosia population density (Table 2). To record the spatial pattern of
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Ambrosia occurrence an on-board GPS (Sygic navigation, version 13.4.1) was
employed.

Table 1. The main crops grown in the district of Dunajska Streda (Statistical Office,

2013)
Tabulka 1. Hlavné plodiny pestované v okrese Dunajska Streda (Statisticky urad,
2013)
Number Crop Area (ha)

1. Maize 25,405

2. Winter wheat 18,871

3. Spring barley 6,620

4. Fodder crops 5,913

5. Sunflower 4,673

6. Sugarbeet 475

For the geospatial analysis the ESRI (Environmental Systems Research Institute,
380 New York Street, Redlands, CA 92373-8100, USA), ArcGIS ArcView 10.1,
ArcGIS Spatial Analyst, and the ArcGIS 2D Analyst were applied (Tamas et al.,
2006). The natural status was modeled by using Spatial Analyst software additions,
field measurements corresponding data series, as well as digitized table borders.
Additional information about the status field from the scale models and the models
produced by different sets of data produced by juxtaposition were obtained. For the
model production the IDW (Inverse Distance Weighted) interpolation method was
used. An attention was paid to the 5 categories of infestation, and other five points
were included in the interpolation, the grid size is determined by 3 m. In the interest
of informative representation we made unique gradient keys for data signal lines,
which were used in the 2D graphing (Figure 2).

Results and discussion

The detail investigation revealed that spatial occurrence of A. artemisiifolia in the
Zitny ostrov is not homogeneous, but there is also striking territorial heterogeneity of
infestation rate (Figure 2) as it is proposed for Pannonian Plain by (Skjgth et al.,
2010). The common ragweed was observed at 80 (47.2%) out of 169 sites.

The infestation category of arable land (mostly stubble fields) varied from weak to
heavy infestation (Table 2). The weak infestation was recorded at the 23 (28.75%)
sites, medium at 15 (18.75%), strong at 16 (20%), and heavy infestation at 26
(32.5%) sites. Average number of plants per infestation categories accounted for 13,
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42, 70, and 157 plants*m2. The highest occurrence reached 400 ragweed plants per
plot at Okoli¢na na Ostrove or 220 plants per plot at Bohelov. The majority of
locations without the presence of ragweed were recorded in the western part of Zitny
ostrov (close to the city Bratislava). Nevertheless, the sites without common ragweed
were irregularly recorded also in all other areas.

Table 2. The 11-point scale to evaluate occurrence of common ragweed plants*m-2

Tabulka 2. Jedenast bodova stupnica hodnotenia vyskytu rastlin ambrozie
palinolistej*m-2

Distribution rate Number of plants*m-? Category of infestation
0 0 1 - no infestation
1 1-10
2 - weak infestation
2 11-20
3 21-30
4 31-40
5 41-50 3 - medium infestation
6 51-60
7 61-70
4 - strong infestation
8 71-80
9 81-90
10 >91 5 - heavy infestation

Interestingly, while some sites are heavily infested (e.g. Orechova Potén Luky 1),
other very closely situated habitats are completely free of ragweed (Orechova Potén
Luky 3). These data point to distinct heterogeneity also on-site.

To the author’s knowledge, this research introduces for the first time the unique,
direct broad-scale survey of A. artemisiifolia in relation to real-life occurrence and
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dominancy in the field. There are otherwise several accounts on the distribution of
ragweed. However, these are mostly indirect studies based exclusivelly on herbarium
data and floristic literature (Chauvel et al., 2006; Essl et al., 2009; Richter et al.,
2013) or pollen monitoring (Skjath et al., 2010; Karrer et al., 2015), only Pinke et al.
(2011) surveyed 243 arable ragweed infested fields. In Hungary, as a result of
extensive data collection a comprehensive study about integrated methods of
suppressing ragweed appeared (Kazinczi and Novak, 2014). The highest ragweed
densities as well as the highest levels of invasion in agricultural land are found in the
central and eastern part of Zitny Ostrov (Figure 2). The frequent growing of
sunflower, maize and sugar beet in a crop rotation within this territory might be one of
the main reasons. Especially sunflower growing may result in the high ragweed
abundance (Pinke et al., 2011), greater accumulation of ragweed seeds and more
complicated chemical control due to the botanical similarity (Kazinczi et al., 2008).
Besides, the smaller size of fields in the central and eastern part of Zitny ostrov in
comparison with western part could be the other reason of ragweed spreading. Field
margins are usually less properly managed, herbicides less efficiently applied, crop
growth is usually lower, and environmental influence on plant diversity higher (Wilson
and Aebischer, 1995; Pinke et al., 2012; Seifert et al., 2015). Investigations indicate
that the ragweed abundance is significantly higher at the field margins than in the
centre (Pinke et al., 2011).
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Figure 2. Spatial variations of common ragweed occurrence and infestation rate in
the Zitny ostrov; the map is based on the categories of infestation. Small square
points symbolize particular plots.

Obrazok 2. Priestorova variabilita vyskytu ambrézie a stupfia napadnutia na Zitnom
ostrove; mapa je zalozena na kategodriach napadnutia. Malé Stvorcové body
predstavuju jednotlivé miesta hodnotenia.
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In the summer 2014 the research on associated plant communities was also carried
out over all study sites. The most common associated plants belong to segetal
vegetation (class Stellarietea) (Kropac, 2006). Stubble field’s vegetation was found to
be highly species poor, on an average only 2.5 species*m?, what is in accordance
with Meyer et al. (2013) and Seifert et al. (2015). The list of all 40 recorded species is
similar as described by Essl et al. (2015). Most frequent species, Datura stramonium,
Chenopodium album, and Mercurialis annua were recorded at 25% sites. Other
common species, Setaria viridis, Cirsium arvense, Echinochloa crus-galli,
Amaranthus retroflexus, Panicum miliaceum, and Solanum nigrum occurred on
19.5%, 14%, 12%, 11%, 10%, and 10% plots respectively. Many studies pointed out
changes in segetal vegetation, disappearance of some species (e.g. Holub and
Prochazka, 2000; PySek, 2001; Ruprecht, 2005), and inappropriateness of habitats
for natural enemies, birds and mammals (Seifert et al., 2015). These communities
are drastically influenced by new intensive agronomical systems (Kropac¢, 2006) and
Pinke and Pal (2009) consider the increasing of ragweed spread either as one of the
reasons.

Conclusiouns

The procedure presented here could be used for preparing occurrence inventories of
common ragweed regardless of pollen data availability. Therefore, further studies
might be made involving also surrounding regions. The geospatial analysis enables
not only clearly understand to frequency and dominancy of ragweed in the territories,
but it offers also useful data to forecast potential Ambrosia spreading. This approach
could make possible to navigate successful management programs and match the
farmers needs better than models which are based on even if well-established pollen
networks.

Acknowledgement

Financial support: Scientific Grant Agency of the Ministry of Education, Science,
Research and Sport of the Slovak Republic and Slovak Academy of Sciences (VEGA
1/0827/14).

References

Béres |. (1985) A parlagfii (Ambrosia elatior L.) hatasa a csillagfurt (Lupinus albus L.)
terméseredményére. Novényvédelem, 21, 455.

Bordas-Le Floch, V., Le Mignon, M., Bouley, J., Groeme, R., Jain, K., Baron-Bodo,
V., Nony, E., Mascarell, L. , Moingeon, P. (2015) Identification of Novel
Short Ragweed Pollen Allergens Using Combined Transcriptomic and
Immunoproteomic Approaches. Plos One, 10 (8), Article Number: e013625.
DOI: http://dx.doi.org/10.1371/journal.pone.0136258

JOURNAL

Central European Agriculture 36
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1863

Domonkos et al.: Spread Of Common Ragweed (Ambrosia Artemisiifolia L.) On Arable Land In...

Bullock, J., Chapman, D., Schaffer, S., Roy, D., Girardello, M., Haynes, T. (2012)
Assessing and controlling the spread and the effects of common ragweed in
Europe (ENV.B2/ETU/2010/0037), European Commission, Final Report.

CABI (Centre for Agricultural Bioscience International) (2015) Invasive Species
Compendium: Ambrosia artemisiifolia factsheet. [Online] Available at:
http://www.cabi.org/isc/datasheet/4691 [Accessed 12 December 2015].

Chapman, D. S., Haynes, T., Beal, S., Essl. F., Bullock, J. M. (2014) Phenology
predicts the native and invasive range limits of common ragweed. Global
Change Biology, 20, 192-202. DOI:10.1111/gcb.12380

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.

Csontos, P., Vitalos, M., Barina, Z., Kiss, L. (2010) Early distribution and spread of
Ambrosia artemisiifolia in Central and Eastern Europe. Botanica Helvetica,
120, 75-78.

Essl, F., Dullinger, S., Kleinbauer, I. (2009) Changes in the spatio-temporal patterns
and habitat preferences of Ambrosia artemisiifolia during its invasion in
Austria. Preslia, 81 (2), 119-133.

Essl, F., Biro, K., Brandes, D., Broennimann, O., Bullock, J. M., Chapman, D. S.,
Chauvel, B., Dullinger, S., Fumanal, B., Guisan, A., Karrer, G., Kazinczi, G.,
Kueffer, C., Laitung, B., Lavoie, C., Leitner, M., Mang, T., Moser, D., Muller-
Scharer, H., Petitpierre, B., Richter, R. Schaffner, U., Smith, M., Starfinger,
U., Vautard, R., Vogl, G., von der Lippe, M., Follak, S. (2015) Biological
Flora of the British Isles: Ambrosia artemisiifolia. Journal of Ecology, 103
(4), 1069-1098. DOI: 10.1111/1365-2745.12424

Fenesi, A., Albert, A. J., Ruprecht, E. (2014) Fine-tuned ability to predict future
competitive environment in Ambrosia artemisiifolia seeds. Weed Research,
54 (1), 58-69. DOI: 10.1111/wre.12048

Gentili, R., Gilardelli, F., Ciappetta, S., Ghiani, A., Citterio, S. (2015) Inducing
competition: intensive grassland seeding to control Ambrosia artemisiifolia.
Weed Research, 55 (3), 278-288. DOI: 10.1111/wre.12143

Guillemin, J. P., Chauvel, B. (2011) Effects of the seed weight and burial depth on
the seed behavior of common ragweed (Ambrosia artemisiifolia). Weed
Biology and Management, 11 (4), 217-223. DOI: 10.1111/j.1445-
6664.2011.00423.x

Holub, J., Prochazka, F. (2000) Red List of vascular plants of the Czech Republic —
2000. Preslia, 72, 187-230.

Hunyadi, K., Béres, |, Kazinczi G. (2011) Gyomnoévények, gyombioldgia, gyomirtas.
Budapest: Mez6gazda Kiado. ISBN: 978-963-286-647-5

Jehlik, V. (1998) Cizi expanzivni plevele Ceské Republiky a Slovenské Republiky.
Praha: Academia. ISBN 80-200-0656-7.

JOURNAL

Central European Agriculture 37
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1863

Domonkos et al.: Spread Of Common Ragweed (Ambrosia Artemisiifolia L.) On Arable Land In...

Karrer, G., Skjgth, C. A., Sikoparija, B., Smith, M., Berger, U., Essl, F. (2015)
Ragweed (Ambrosia) pollen source inventory for Austria. Science of the
Total Environment, 523, 120-128. DOI:
http://dx.doi.org/10.1016/j.scitotenv.2015.03.108

Kazinczi, G., Béres, |., Varga, P., Kovacs, |., Torma, M. (2007) A parlagfii (Ambrosia
artemisiifolia L.) és a kulturndvények kdzotti versengés szabadfoldi additiv
kisérletekben. Magyar Gyomkutatas és Technoldgia, 7 (1), 41-47.

Kazinczi, G., Béres, I., Pathy, Z., Novak, R. (2008) Common ragweed (Ambrosia
artemisiifolia L.): a review with special regards to the results in Hungary: II.
Importance and harmful effect, allergy, habitat, allelopathyand beneficial
characteristics. Herbologia, 9, 93-118.

Kazinczi, G., Novak, R. (eds.) (2014) Integrated methods for suppression of common
ragweed. National Food Chain Safety Office, Directorate of Plant Protection
Soil Conservation and Agri-environment, Budapest, 2014, 226. ISBN 978-
963-89968-4-8.

Kovacs, A. (2010) Az Ambrosia artemisiifolia L. eléfordulasa Zaleszentivan
térségében és a mentesités programja. Diplomamunka. Nyugat-
Magyarorszagi Egyetem Mezégazdasag és Elelmiszertudomanyi Kar,
Mosonmagyarévar.

Kropac, Z. (2006) Segetal vegetation in the Czech Republic: synthesis and
syntaxonomical revision. Preslia, 78, 123-209.

Levine, J. M., Adler, P. B., Yelenik, S. G. (2004) A meta-analysis of biotic resistance
to exotic plant invasions. Ecology Letters, 7, 975-989. DOI: 10.1111/.1461-
0248.2004.00657.x

Majekova, J., Zaliberova, M. (2014) Phytosociological study of arable weed
communities in Slovakia. Tuexenia, 34, 271-303.

Makra, L., Juhasz, M., Béczi, R., Borsos, E. (2005) The history and impacts of
airborne Ambrosia (Asteraceae) pollen in Hungary. Grana, 44, 57-64.

Makra, L., Matyasovszky,l., Hufnagel, L., Tusnady, G. (2015) The history of ragweed
in the world. Applied Ecology and Environmental Research, 13 (2), 489-
512. DOI: 10.15666/aeer/1302 489512

Makovcova, S., Zlinka, J., Mikolas, V., Salat, D., Krio, V. (1998) Ragweed in Slovak
Republic. In: F. Th. M. Spieksma (ed.), Ragweed in Europe, 6th
International Congress of Aerobiology, Perugia 1998, 27-28.

Medvecka, J., Kliment, J., Majekova, J., Halada, L., Zaliberova, M., GojdiCova, E.,
Ferakova, V., Jarolimek, 1. (2012) Inventory of the alien flora of Slovakia.
Preslia, 84, 257-309.

Meyer, S., Wesche, K., Krause, B., Leuschner, C. (2013) Dramatic losses of
specialist arable plants in Central Germany since the 1950/60s - a cross-
regional analysis. Diversity and Distributions, 19 (9), 1175-1187. DOI:
10.1111/ddi.12102

JOURNAL

Central European Agriculture 38
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1863

Domonkos et al.: Spread Of Common Ragweed (Ambrosia Artemisiifolia L.) On Arable Land In...

Milakovic, 1., Fiedler, K., Karrer, G. (2014) Management of roadside populations of
invasive Ambrosia artemisiifolia by mowing. Weed Research, 54, 256-264.
DOI: 10.1111/wre.12074

Mladek, J. (2002) Population and its activities in landscape. In: T. Hrnéiarova ed.
Landscape atlas of the Slovak Republic, 15 ed. Bratislava: Ministry of
Environment of the Slovak Republic; Banska Bystrica: Slovak
Environmental Agency. ISBN 80-88833-27-2.

Pal, R. (2004) Invasive plants threaten segetal weed vegetation of south Hungary.
Weed Technology, 18, 1314-1318.

Pinke, G., Pal, R. (2009) Floristic composition and conservation value of the stubble-
field weed community, dominated by Stachys annua in western Hungary.
Biologia, 64 (2), 279-291.

Pinke, G., Karacsony, P., Czucz, B., Botta-Dukat, Z. (2011) Environmental and land-
use variables determining the abundance of Ambrosia artemisiifolia in
arable fields in Hungary. Preslia, 83 (2), 219-235.

Pinke, G., Karacsony, P., Czucz, B., Botta-Dukat, Z., Lengyel, A. (2012) The
influence of environment, management and site context on species
composition of summer arable weed vegetation in Hungary. Applied
Vegetation Science, 15 (1), 136-144. DOI: 10.1111/j.1654-
109X.2011.01158.x

Pinke, G., Karacsony, P., Botta-Dukat, Z., Czucz, B. (2013) Relating Ambrosia
artemisiifolia and other weeds to the management of Hungarian sunflower
crops. Journal of Pest Science, 86 (3), 621-631. DOI: 10.1007/s10340-013-
0484-z

Prank, M., Chapman, D. S., Bullock, J. M., Belmonte, J., Berger, U., Dahl, A., Jager,
S., Kovtunenko, I., Magyar, D., Niemela, S., Rantio-Lehtimaki, A.,
Rodinkova, V., Sauliene, I., Severova, E., Sikoparija, B., Sofiev, M. (2013)
An operational model for forecasting ragweed pollen releaseand dispersion
in Europe. Agricultural and Forest Meterology, 182-183, 43-53. DOI:
http://dx.doi.org/10.1016/j.agrformet.2013.08.003

Pysek, P. (2001) Past and future of predictions in plant invasions: a field test by time.
Diversity and Distributions, 7, 145-151. DOI: 10.1046/j.1366-
9516.2001.00107.x

Reisinger, P. (1992) Talajtulajdonsagok és a gyomndvények kapcsolata. Acta
Ovariensis, 34 (2), 17-23.

Richter, R., Berger, U. E., Dullinger, S., Essl, F., Leitner, M., Smith, M., Vog|, G.
(2013) Spread of invasive ragweed: climate change, management and how
to reduce allergy costs. Journal of Applied Ecology, 50, 1422-1430. DOI:
10.1111/1365-2664.12156

Ruprecht, E. (2005) Secondary succession on old-fields in the Transylvanian
Lowland (Romania). Preslia, 77, 145-157.

JOURNAL

Central European Agriculture 39
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1863

Domonkos et al.: Spread Of Common Ragweed (Ambrosia Artemisiifolia L.) On Arable Land In...

Seifert, C., Leuschner, C., Culmsee, H. (2015) Arable plant diversity on conventional
cropland -The role of crop species, management and environment.
Agriculture Ecosystems & Environment, 213, 151-163. DOI:
http://dx.doi.org/10.1016/j.agee.2015.07.017

Skjath, C. A., Smith, M., Sikoparija, B., Stach, A., Myszkowska, D., Kasprzyk, I.,
Radisic, P., Stjepanovic, B., Hrga, I., Apatini, D., Magyar, D., Paldy, A.,
lanovici, N. (2010) A method for producing airborne pollen source
inventories: an example of Ambrosia (ragweed) on the Pannonian Plain.
Agricultural and Forest Meteorology,150, 1203-1210. DOI:
http://dx.doi.org/10.1016/j.agrformet.2010.05.002

Smith, M., Cecchi, L., Skjgth, C. A., Karrer, G., Sikoparija, B. (2013) Common
ragweed: a threat to environmental health in Europe. Environment
International, 61, 115-126. DOI:
http://dx.doi.org/10.1016/j.envint.2013.08.005

Statistical Office (2013) Statistical Office of the Slovak Republic, Sectorial statistics.
[Online] Available at: http://slovak.statistics.sk [Accessed 2 November
2015].

Tamas, J., Reisinger, P., Burai, P., David, I. (2006) Geostatistical analysis of spatial
heterogenity of Ambrosia artemisiifolia on Hungarian acid sandy soil.
Journal of Plant Diseases and Protection, XX, (Sondernheft), 227-232.

Thibaudon, M., Sikoparija, B., Oliver, G., Smith, M., Skjath, C. A. (2014) Ragweed
pollen source inventory for France the second largest centre of Ambrosia in
Europe. Atmospheric Environment, 83, 62-71. DOI:
http://dx.doi.org/10.1016/j.atmosenv.2013.10.057

Tibor, Z., Navratil, L., Banic, V., Rajsky, D., Ag, P., Kmet, V. (2002) A Csallokoz

Szivében, Dunaszerdahelyi jaras. Dunaszerdahely NAP Kiadé. ISBN 80-
85509-33-4.

Téth, A., Hoffmanné, P. Z., Szentey, L. (2004) A parlagfii (Ambrosia elatior) helyzet
2003-ban Magyarorszagon. A leveg6 pollenszam csokkentésenek
nehézségei. 14. Keszhtelyi Novényvédelmi Forum, 28-30 January 2004, 69.

Tyr, S., Vere$, T., Lacko-Bartoova, M. (2009) Occurrence of common ragweed
(Ambrosia artemisiifolia L.) in field crops in the Slovak Republic. Herbologia,
10, 1-9.

Vere$ T. Tyr S., Lacko-BartoSova M. (2011) Biology and occurence of common
ragweed (Ambrosia artemisiifolia L.) in the Slovak Republic. Slovenska
pofnohospodarska univerzita, Nitra. ISBN 978-80-552-0669-1.

Vidiani (2011) Physical map of Slovakia and border countries. [Online] Available at:
http://www.vidiani.com/physical-map-of-slovakia-and-border-countries/
[Accessed 2 December 2015].

Watanabe, O., Kurokawa, S., Sasaki, H., Nishida, T., Onoue, T., Yoshimura, Y.
(2002) Geographic scale distribution and occurrence pattern of invasive
weeds. Grassland Science, 48 (5), 440-450.

JOURNAL

Central European Agriculture 40
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1863

Domonkos et al.: Spread Of Common Ragweed (Ambrosia Artemisiifolia L.) On Arable Land In...

Wilson, P., Aebischer, N. (1995) The distribution of dicotyledonous arable weeds in
relation to distance from the field edge. Journal of Applied Ecology, 32, 295-
310.

Zatko, M. (2002) Primary landscape structure. In: T. Hrn€iarova ed. Landscape atlas
of the Slovak Republic, 1%t ed. Bratislava: Ministry of Environment of the
Slovak Republic; Banska Bystrica: Slovak Environmental Agency. ISBN 80-
88833-27-2.

Zisenis, M. (2015) Alien plant species: A real fear for urban ecosystems in Europe?
Urban Ecosystems, 18 (2), 355-370. DOI: 10.1007/s11252-014-0400-1

JOURNAL

Central European Agriculture 41
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A1863

