Ambrosia artemisiifolia L. in Poland:
state-of-the-art studies and problem of risk assessment
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INTRODUCTION

Ambrosia artemisiifolia (Common ragweed) is included among those neophytes which are not currently spreading on a large scale in
Poland. Isolated new places of occurrence are sometimes still found, mainly along communications routes, warehouses and places of re-
loading. Source for new populations of A. artemisiifolia are siconias imported together with the sowing material of species which are
grown commonly in Poland. Polish climatic conditions similar to those in area of origin of Common ragweed, encourage high probability
of establishment of this species. One should assume that this species could become very invasive in the future. If we want to forecast the
further spread of this species in Poland, we should gather observations of its behavior in other regions of Europe. In the territory of the
Czech Republic, Slovakia, Hungary and Ukraine (and in other warm regions of the continent) it is an invasive species spreading on a
large scale on farmland, along roads and railway tracks. At present there are no detailed studies on its biology of sexual reproduction in

Poland. There are no analyses of genetic and cytogenetic diversity of Polish population of this species either.

History of introduction and modern distribution in Poland

In collecting data about the history of the introduction and further spread of
species from the genus Ambrosia in Poland (particularly A. artemisiifolia),
published, unpublished and herbarium records obtained by researchers as
well as one of the authors' own records have been used. A distribution map
for A. artemisiifolia in Poland has already been published in the Distribution
Atlas of Vascular Plants in Poland (2001); the version presented here
Includes some changes.

Fig. 1. Recorded history of the spread of Ambrosia artemisiifolia L.
in Poland drawn for the consecutive time periods:

between 1851 and 1900

between 1901 and 1950

between 1951 and 1999

between 2000 and 2009
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Seed germination

Seeds of A. artemisiifolia used in this study were collected from one
population located along road in the town t o r(®ctober 2008). The fruits
were left dry and woody coats were removed from them. A hundred seeds
were sown in Petri dishes on wet filter paper in a greenhouse at 19 C, 14 h
light. Germination of seeds was recorded every day during 24 days. The

experiment was conducted twice, on January 2009 and June 2009.
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Although the percentage of germinated
seeds increased over 35% In both cases,
gradual germination was observed up to
54% (after following 55 days). The highest
Increase of number of sprouted seeds was

noted to 13 day of observations. Seedlings

were developed in blooming plants. Fruit-

bearing has not been observed In

greenhouse conditions.

Fig. 2. Confirmed and recently recorded stations of A. artemisiifolia on regional scale

rRNA genes distribution

Within the karyotype of A. artemisiifolia (2n=36), the identification of all
individual mitotic chromosomes is problematic, mainly due to the
symmetry of its karyotype containing numerous, small chromosomes.
Physical mapping of 5S and 18Si 5.8S1 25S (45S) rRNA genes by
fluorescence in situ hybridization (FISH) provides valuable chromosomal
landmarks and allows detecting possible chromosome variation.
Cytogenetic analysis was conducted on somatic metaphase
chromosomes of A. artemisiifolia to investigate the number and the
location of rRNA genes and to utilize the 5S rDNA and 45S rDNA
sequences as markers for studying the genome and karyotype structure.
The chromosome complement of A. artemisiifolia showed one pair of
chromosomes with a locus 5S rDNA, one pair of chromosomes with a
locus 45S rDNA, and one pair of chromosomes with the fraction of rDNA
at which both rDNA loci were co-localized. FISH with 5S and 45S rDNA
provided markers for 6 out of 36 chromosomes of A. artemisiifolia.
Comparative analysis of karyotype structure of A. artemisiifolia in
population samples in other parts of Poland is in progress.

5S rDNA 2
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The aim of our study was:

A to verify existing stations and to monitor recently established ones

A to confirm current status of the species in Poland
on the basis of its ability to germinate

A to examine the level of genetic diversity using AFLP markers
(Amplified Fragment Length Polymorphism)

A to determine the number and location of 5S and 45S rDNA gene loci
by FISH (fluorescence in situ hybridization)

Genetic diversity

The AFLP analysis was based on 21 individuals from four populations of
Common ragweed examined with used of 4 selective primers
combinations.

To estimate the level of genetic diversity, the ranges of polymorphism
resulted after pairwise comparison of AFLP band pattern of each individual
were given. The overall polymorphism observed was very high, ranging
from 20.45% to 35.16%. The highest level of polymorphism was observed
between individuals from populations A and D and the lowest between one
pair of individuals from B and D populations.
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Fragment of AFLP gel showing DNA polymorphism between individuals
from 4 populations of Ambrosia artemisiifolia (A, B, C, D - shown at Fig. 2.);
arrows indicate polymorphic loci, for each individual two technical replication was performed.
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The level of AFLP polymorphism between particular populations

Compared population Polymorphism range* (%)
Avs B 21,02 — 30,90
Avs C 22,28 — 30,76
AvsD 23,75 —-35,16
BvsC 20,68 — 30,39
BvsD 20,45 - 33,14
CvsD 20,68 — 32,77

* - the range of polymorphism is a result of pairwaise companson of the individuals from each population

CONCLUSIONS

In recent years, massive occurrences of Ambrosia artemisiifolia have been
recorded in southern Poland, where it has persisted for several years and
has even increased the area of occurrence.

Seeds of A. artemisiifolia are capable of germination in greenhouse
conditions. This preliminary result makes the basis for considering recently
established populations of A. artemisiifolia as self-sowing.

High genetic diversity in invasive populations of Common ragweed, can be
a result of multiple sources of introduction. These results indicate that the
heterozygosity in A. artemisiifolia populations is very high and can be
Important aspect of their invasive success. The chromosome complement of
A. artemisiifolia provides small number of marked chromosomes. Detailed
studies of a karyotype structure are still needed and they require accurate
chromosome identification.
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