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ABSTRACT
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Common ragweed (Ambrosia artemisiifolia L.) is considered to be the most dangerous
invasive alien weed species in Europe. In Hungary, A. artemisiifolia infests many arable
crops. Besides its harmful effects in agriculture it is believed to be the most important pollenallergic plant. The aim of our investigations was to study the effect of shoot residues of some
perennial species (Ailanthus altissima, Juglans regia, Solidago gigantea, Robinia pseudoacacia) on the germination and aboveground biomass production of A. artemisiifolia in pot
experiments under field conditions. It was stated that donor plants - known earlier about their
inhibitory effects - rather promoted than retarded germination and early growth of A.
artemisiifolia. Probably A. artemisiifolia could utilize shoot residues incorporated into the
pot’s soil, as nutrient sources via its roots, as it was already proved in earlier experiments. The
observed stimulatory effects on common ragweed offer the possibility to help the dominance
of this weed under field conditions.
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INTRODUCTION

Common ragweed (Ambrosia artemisiifolia L.) is considered to be the most important
invasive alien weed species in Hungary and Europe (Novák et al. 2009). In Hungary, common
ragweed infests mainly arable cultures (Kazinczi – Novák, 2014), particularly sunflower and
stubble fields (Pinke et al. 2013). Besides its harmful effects on agriculture, common ragweed
(Ambrosia artemisiifolia L.) became the most important pollen-allergenic plant in the last
years (Smith et al. 2013). Recently this weed species is in the centre of interest of other
European countries (Fenesi et al., 2014; Milakovic et al., 2014; Müller-Schärer et al. 2014).
Database of more decades is available about its spreading, biological, ecological
characteristics, economic and human health injuries (Szigetvári – Benkő 2004). Some review
papers were also published in the last years. In spite of our large knowledge some aspects of
its biology is not yet well known, and this fact makes more difficult the adaptation of effective
control techniques (Kazinczi et al. 2008 a,b; Kazinczi – Novák 2014).
It is well known that A. artemisiifolia – as a donor plant in allelopathic research - can release
allelochemicals which inhibit the germination and development of some recipient (test)
1

PhD, Guba S. str., 40, H-7400 Kaposvár, Hungary , e-mail: kazinczi.gabriella@ke.hu
PhD, ibid.
3
PhD, Deak F. str. 16, H-8361 Keszthely, Hungary
4
PhD, ibid.
5
Acad., PhD, ibid.
2

Ljubljana, Društvo za varstvo rastlin Slovenije (Plant Protection Society of Slovenia), 2015

Zbornik predavanj in referatov 12. Slovenskega posvetovanje o varstvu rastlin z mednarodno udeležbo
Ptuj, 3.-4. marec 2015

species (Béres et al. 2002). In spite of that no plant species – except in bioassay experiments are known so far which could inhibit the development of A. artemisiifolia (Kazinczi et al.
2012).
Therefore the aim of our investigations was to study the role of A. artemisiifolia as an
recipient (test) species under glasshouse conditions.
2

MATERIALS AND METHODS

Aboveground plant parts of the donor plant species (Ailanthus altissima, Juglans regia,
Solidago gigantea, Robinia pseudo-acacia) were collected in summer of 2014 year. They
were left to dry under glasshouse conditions for a week, then chopped shoot parts were
mixed into the soil of the pots (800 g dried shoots into 10 kg of a soil mixture). 50-50
ragweed seeds were sown on the top of each plastic pots and germination was evaluated
daily until no further emergence occurred. Ragweed seedlings were removed after counting
except 4-4 seedlings for each pot. Fresh and dry shoot weight of ragweed was recorded 42
days after sowing (DAS). Analysis of variance was used to evaluate the results statistically
with an error of 5 %.
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RESULTS AND DISCUSSION

It was stated that donor plants - known earlier about their inhibitory effects - rather promoted
than retarded germination and early growth of A. artemisiifolia. (Table 1). Probably A.
artemisiifolia could utilize shoot residues incorporated into the pot’s soil, as nutrient sources
via its roots, as it was already proved in earlier experiments (Kazinczi et al., 2008c, 2013a).
The most intensive stimulatory effects on ragweed germination, fresh and dry shoot weight
were the followings: 146 % (S. gigantea shoot residues), 164 % (R. pseudo-acacia shoot
residues), 164 % (R. pseudo-acacia shoot residues), respectively (Table 1).
Table 1: The effect of shoot residues of the donor plant species on the germination and shoot weight of common
ragweed

1

Treatments*
3
4
Germination (%)
57.5a
65.5a
52.75a
LSD5% = 24.29013; std error = 11.3984
2

45a

6.775a

Fresh shoot weight (g/pot)
11.075b
7.925a
11.1b
LSD5% = 2.18951; std error = 1.0275

5
55.5a

7.425a

Dry shoot weight (g/pot)
1.5ab
2.05c
1.00d
LSD5% = 0.492133; std error = 0.2309
*1: Control, 2: Juglans regia shoot residues, 3: Solidago gigantea shoot residues, 4: Robinia pseudo-acacia
shoot residues, 5: Ailanthus altissima shoot residues
1.25ad

1.9bc

Based on our results - in comparison with previous work – it was stated that the effects of
allelochemicals greatly depend on donor, recipient (test) species, plant parts, the age of plants
(living, dead), concentration and type of the dissolvents (water, organic ones) and the
physiological target process observed (e.g. germination, growth) (Kazinczi et al., 2013b). In
an earlier study water root extract of Solidago gigantea had the strongest inhibitory effect,
causing over 90 % reduction in aboveground biomass production of velvetleaf (Abutilon
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theophrasti) (Horváth et al., 2006), while inhibitory effect of S. gigantea root residues was
significant only on the germination of common ragweed. Both shoot and root residues of S.
gigantea significantly promoted ragweed’s development (Kazinczi et al., 2013a).
Ailanthus altissima stimulated germination of ragweed in present experiment, in opposite
Kovács - Nádasyné (2014) detected significant inhibitory effect of shoot extracts on
germination and early growth of maize.
4

CONCLUSIONS

The observed stimulatory effects of the donor plant species on common ragweed offer the
possibility to help the dominance of this weed under field conditions. Our results underpin the
previous statements that common ragweed can utilize the residues of some allelopathic plants,
perhaps as nutrient sources. This phenomenon – among others – can be one reason for its
rapid expansion under field conditions.
5

ACKNOWLEDGEMENT

This research was supported by the European Union and the State of Hungary co-financed by the
European Social Fund in the framework of TÁMOP-4.2.4.A/2-11/1-2012-0001 ’National Excellence
Program’.
6

358

REFERENCES

Béres, I., Kazinczi, G., Narwal, S.S. 2002. Allellopathic plants. 4. Common ragweed (Ambrosia elatior
L. syn. A. artemisiifolia). Allelopathy Journal, 9: 27-34.
Fenesi, A., Albert, A.J., Ruprecht, E. 2014. Fine-tuned ability to predict future competitive environment
in Ambrosia artemisiifolia seeds. Weed Research, 54: 58-69.
Horváth, J., Kazinczi, G., Takács, A., Torma, M., Kovács, A. 2006. Interaction between invasive weed
species. Cereal Research Communications, 34, 1: 489-492.
Kazinczi, G., Béres, I., Novák, R., Bíró K., Pathy, Zs. 2008a. Common ragweed (Ambrosia
artemisiifolia): a review with special regards to the results in Hungary. I. Taxonomy, origin and
distribution, morphology, life cycle and reproduction strategy. Herbologia, 9: 55-92.
Kazinczi, G., Béres, I., Pathy, Zs., Novák, R. 2008b. Common ragweed (Ambrosia artemisiifolia L.): A
review with special regards to the results in Hungary: II. Importance and harmful effect, allergy,
habitat, allelopathy and beneficial characteristics. Herbologia, 9: 93-118.
Kazinczi, G., Béres, I., Onofri, A., Nádasy, E., Takács, A., Horváth, J., Torma, M. 2008c. Allelopathic
effects of plant extracts on common ragweed (Ambrosia artemisiifolia L.). Journal of Plant
Diseases and Protection, Special Issue, 21: 335-340.
Kazinczi G., Mikulás J., Váradi Gy., Béres I. 2012. Az ürömlevelű parlagfű (Ambrosia artemisiifolia L.)
tesztnövény szerepe az allelopátia kutatásokban. 58. Növényvédelmi Tudományos Napok,
Budapest p.71.
Kazinczi, G., Hoffmann, R., Basky, Zs., Kőmíves, T., Karrer, G., Simoncic, A. 2013a. Donor fajok
növényi maradványainak hatása az ürömlevelű parlagfű (Ambrosia artemisiifolia L.) fejlődésére
(The effect of plant residues of some donor species ont he development of common ragweed
(Ambrosia artemisiifolia L.). Magyar Gyomkutatás és Technológia, 14, 2: 17-23.
Kazinczi, G., Novák, R. (eds.) 2014. Integrated Methods for Suppression of Common Ragweed.
National Food Chain Safety Office, Directorate of Plant Protection, Soil Conservation and Agrienvironment, Budapest.
Kazinczi, G., Pál-Fám, F., Nádasy, E., Takács, A., Horváth, J. 2013b. Allelopathy of some important
weeds in Hungary. 11th Slovenian Conference on Plant Protection with international participation,
Bled, Slovenia, pp.410-415.
Kovács A.Z., Nádasyné I.E. 2014. A bálványfa (Ailanthus altissima [mill.] Swingle), a selyemkóró
(Asclepias syriaca l.) és a kaukázusi medvetalp (Heracleum mantegazzianum Somm. et Lev.)
allelopatikus hatása kukoricára. Növényvédelem, 50,12: 537-545.
Milakovic, I., Fiedler, K., Karrer, G. 2014. Management of roadside populations of invasive Ambrosia
artemisiifolia by mowing. Weed Research, 54: 256-264.

Ljubljana, Društvo za varstvo rastlin Slovenije (Plant Protection Society of Slovenia), 2015

Zbornik predavanj in referatov 12. Slovenskega posvetovanje o varstvu rastlin z mednarodno udeležbo
Ptuj, 3.-4. marec 2015
Müller-Schärer, H., Lommen, S.T.E, Rossinelli, M., Bonini, M., Boriani, M., Bosio, G., Schaffner, U.
2014. Ophraella communa, the ragweed leaf beetle, has successfully landed in Europe: fortunate
coincidence or threat? Weed Research, 54: 109-119.
Novák, R., Dancza, I., Szentey, L., Karamán, J. 2009. Arable Weeds of Hungary. Fifth National Weed
Survey (2007-2008). Ministry of Agriculture and Rural Development, Budapest: 94 pp.
Pinke, Gy., Karácsony, P., Botta-Dukát, Z., Czúcz, B. 2013. Relating Ambrosia artemisiifolia and other
weeds to the management of Hungarian sunflower crops. Journal of Pest Science, 86, 3: 621631.
Smith, M., Cecchi, L., Skoth, C.A., Karrer, G., Sikoparija, B. 2013. Common ragweed: A threath to
environmental health in Europe. Environmental International, 61: 115-126.
Szigetvári Cs., Benkő Zs. R. 2004. Ürömlevelű parlagfű (Ambrosia artemisiifolia L.). In: Biológiai
inváziók Magyarországon. Özönnövények. (Eds. Mihály B., Botta-Dukát Z.), Természetbúvár
Alapítvány Kiadó, Budapest: 337-370.

359

Ljubljana, Društvo za varstvo rastlin Slovenije (Plant Protection Society of Slovenia), 2015

