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Abstract: Aster lanceolatus Willd. is a herbaceous perennial that is considered
invasive in many European countries. In Serbia, this plant inhabits wet habitats
and forms widespread monospecific stands. The objective of this research is to
determine whether generative reproduction has an important role in the expansion
of this species to new areas. In 13 different localities, fruit heads were collected
from lateral and terminal parts of infructescence. Seed quantity and germination
parameters were determined for seeds in the fruit heads. The results showed that
the position of the fruit heads did not have a major impact on germination param-
eters. However, germination parameters differed among the localities. The findings
of this study suggest that A. lanceolatus produces a great amount of viable seeds
that germinate in an amount sufficient to ensure a successful spread of this invasive
species to new areas.
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KOJINMYNHA N KBAJIUTET AXEHUJA HACTAJINX U3 INNTABUIIA BPCTE ASTER
LANCEOLATUS WILLD.: HOCJEJUIE HA HIUPEWE BPCTE
AnctpakT: Aster lanceolatus Willd. je 3espacta mepena koja ce cmarpa HHBa3UB-
HOM Y BEIIUKOM OpOjy eBpOICKuX 3eMasba. Y CpOuju, oBa OMJbKa HaceshbaBa BIIAXK-
Ha CTaHMIITA U GOPMHPA LIMPOKO PACIPOCTPAEHEHE MOHOJAOMHUHAHTHE CACTOjHHE.
I{1Jb OBOT MCTpPaKUBaMA je Ja yTBPIAH Ja JIM FCHEPAaTHBHO PAa3MHOKABAKE HMa
Ba)XKHY yJIOTY y LIMPEHY OBE BPCTE HAa HOBA MOJIpydja. AXeHHUje HacTae U3 604HUX
¥ TepMUHAJTHUX TNIABULA Cy CaKyIJbeHe Ha 13 nokanuteTa y Cpouju. YTBpheH je
Opoj axeHHuja HACTAlIUX U3 jeTHE TIaBHIle, Kao U MapaMeTpH KiHjama ceMeHa. Pe-
3yJTaTH Cy MOKa3ali [ja ce NapaMeTpH KJIHjamba HUCY Pa3IMKOBAJIM Y OJHOCY Ha
MECTO HacTaHKa axeHuja, Bel y OHOCY Ha JIOKAIHUTET ca Kora Cy OHE CaKyIljba-
He. OBO MCTpakUBame je moTBpamo aa A. lanceolatus cTeapa BelIMKy KOJTHYHHY
BHja0HITHOT ceMeHa Koje KJIMja y KOJIMYHHHE Koja je JOBOJbHA J1a 00e30e1u ycren-

HO LIMPEHE BPCTE HA HOBA TOAPYYja.
Kuibyune peun: Aster lanceolatus Willd.,, wnHBa3uBHe BpcTe, T'eHEPATHBHO
pa3MHOXaBambe

1. INTRODUCTION

Invasive species draw a great deal of attention since they represent a danger to
human health and because of their economic and environmental impact (Davis, 2009).
Some invasive plants often perform better compared to native ones (Vila et al., 2007).
They become abundant and are likely to have negative effects on the native plant commu-
nities and to the diversity of those communities (Vitousek and Walker, 1989; Gure-
vitch and Padilla, 2004). Species traits such as fast growth rates, broad ecological
niches, high seed production or long-distance dispersal are characteristics that should be
taken into account when predicting future invasion (Grotkopp etal., 2002; Vila etal.,
2007). In addition, Daehler (2003) found that the success of invasive plants depends on
growing conditions. Due to the specific characteristics of each species and habitat, it is
difficult to say which plant features and habitat type will have a crucial role in the uncon-
trollable spread of invasive plants. Nevertheless, it is reasonable to assume that species
with great reproductive potential and widespread native distribution could be the cause
for invasion success in ecosystems.

Aster lanceolatus Willd. is a herbaceous perennial, native to North America, with
anearly transcontinental distribution (Chmielewski and Semple, 2001). This species
is considered invasive in many European countries (Jedli¢ka and Prach, 2006). Be-
cause of its competitive nature and the difficulty in controlling the spread of A. lanceo-
latus, it is important to determine which traits contribute to the spread and formation of
dense, monospecific stands.

The aim of this paper is to examine whether there are differences in the germina-
tion parameters in relation to the position of the fruit heads and among localities, to exam-
ine whether there is a tradeoff between seed quantity and quality of A. lanceolatus, and to
assess the role of generative reproduction in the invasion success of this plant.
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2. MATERIALS AND METHODS

2.1 Studied species

The studied species was identified as Aster lanceolatus Willd. (Compositae) based
on standard floristic methods, using relevant literature Javorka and Csapody (1934),
Josifovié¢ (1970-1977), Tutin et al. (Eds.) (1964-1980), Sari¢ and Dikli¢ (1986),
Sari¢ (1992) and Online data base of Flora Europaea. This species is an edificator in the
Asteretum lanceolati community, which is a new type of invasive community (Obratov-
Petkovi¢ etal., 2011). A. lanceolatus occupies moist soils on wet habitats or along road-
sides and disturbed ground and it forms dense monodominant stands and thus prevents
the development of wetlands native species (Obratov-Petkovi¢ et al., 2009). Clonal
growth allows this species to form widespread stands with long and tangled horizontal rhi-
zomes (Jones, 1978). During the first season of growth most resources are allocated in to
vegetative parts, specifically rhizomes in opposition to seeds (Chmielewski and Sem-
ple, 2001). Overwintering rosettes produce flowering steam the following summer (Pe-
terson and Bazzaz, 1978). Flowering (Figure 1) and fruiting (Figure 2) occurs in late

i [ -l 5l H o v TG . . ) ol

Figure 1. Aster lanceolatus during the bloom Figure 2. Aster lanceolatus du the fruiting
period, early November 2012 period, late November 2012

Cuuka 1. Aster lanceolatus Toxom nepuoma  Cumka 2. Aster lanceolatus, y Bpeme miooHo-
BeTama, royerak HosemoOpa 2012 mIema Kpaj HoBemOpa 2012
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summer or early autumn (Chmielewski
and Semple, 2001). However, in locali-
ties in Serbia, this plant often prolongs the
flowering period throughout November.
One-seeded, dry, indehiscent fruit of the
Asteraceae, although technically a cypse-
la, is typically referred to as an achene or
seed (Chmielewski and Strain, 2007).
The development of heads in inflorescenc-
es is basipetal and determinate and after
pollination achenes mature within 3 to 4
weeks (Chmielewski and Semple,
2001). Achenes with adjoining pappus are
wind-dispersed. Seeds in the Asteraceae
family have non-deep dormancy, which is
broken with low temperature (Baskin et
al., 2005).

2.2 Seed collection sites

In order to test the seed germina-
tion of A. lanceolatus, during the autumn
of 2012 seeds were collected in 13 differ-
ent localities. In Vojvodina, sites along the
Danube River, Slankamen, BeSka, Sremski
Karlovci, Sremska Kamenica and Beocin
were selected for this study. In Belgrade
and its environs the selected sites were: the
Kumodraz area in the valley of the creek of
Kumodraski potok; Makis, Zivaca and Ja-
kovo on the alluvial plain of the Sava River;
Krnjaca on the alluvial plain of the Danube;
and KoSutnjak hill near the Sava. Two is-
lands, Ada Medica (on the Sava) and Ve-
liko Ratno Ostrvo (on the Danube), were
selected because island ecosystems are es-
pecially susceptible to invasion.

2.3 Germination test

Seed germination was investigated
and quantified as germination percentage,
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Figure 3. Dead seeds (a), empty seeds (b), fresh
ungerminated seeds (c) and seed-
lings (d)
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Figure 4. Fresh ungerminated seeds before (a)
and after (b) dissection
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real germination, germination energy and viability percentage. For this purpose, fifty
visually mature fruit heads from top and lateral parts of infructescence were randomly
collected in every location and each fruit head was placed in a separate bag. In the labora-
tory, seeds for testing were obtained at a random sample of 4 fruit heads from each part of
infructescence. The achenes were separated from fruit heads and cleaned from other vis-
ible impurities and stored at 5°C for after-ripening period of 4 months. Pappus remained
attached to achenes since Chmielewski (1999) suggested that in Aster umbellatus var.
umbellatus the key role of the pappus is to facilitate dispersal as opposed to encourage
germination. After this period, for all localities, in 4 replications for each terminal and
lateral fruit head, achenes from one fruit head were placed in 9 cm Petri dishes lined
with moist filter paper. The Petri dishes were incubated in a growth chamber, Type 1291/
TPC-1/LP-113 at 20°C (£2), and a 16-hour photoperiod was applied (Grbi¢ et al., 2011).

The number of germinated seeds (Figure 1, d) and the number of ungerminated
seeds, precisely dead seeds (Figure 1, a), empty seeds (Figure 1, b) and fresh ungermi-
nated seeds (Figure 1, ¢) were counted. Germinative capacity (GC) and real germination
(RG) were determined after 14 days, while germinative energy (GE) was calculated on
the fourth day (ISTA, 2003). The viability of fresh ungerminated seeds (Figure 2, a) at
the end of the germination test was determined by dissection (ISTA, 2003). Seeds with
fully developed, white and firm embryo (Figure 2, b) were placed in the category of fresh
ungerminated seeds.

2.4 Data analysis

The difference between seed quantity and the germination parameters of the seeds
from terminal and lateral parts of infructescence and the difference between localities
were tested using the one-way analysis of variance (ANOVA) followed by Fisher’s LSD
test (p < 0.05). The numbers of germinated seeds were expressed as a mean percentage of
the number of seeds of four replicates. Viable seeds were calculated as the sum of fresh
ungerminated and germinated seeds and were also expressed as a mean percentage of the
number of seeds of four replicates. Because of the small share of dead seeds, those data
were not shown.

3. RESULTS

3.1 Seed quantity in fruit heads

As shown in Table 1, the number of achenes ranges between 48.50 and 68.00 per
fruit head. Taking into account all the collection sites and both parts of infructescence,
the average number of achenes was 56.14 per fruit head. The differences in the number of
seeds in one fruit head across all locations were not significant (p > 0.05).
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Diagram 1. Number of achenes in fruit head - differences between seeds from lateral (L) and termi-
nal (T) parts of infructescence. Each bar represents the mean ( = SE) of four replicates.
Final means with different letters are significantly different at o = 0.05
I'padukon 1. bpoj axeHuja HacTanux M3 jelHe INABHIE — pas3iiMKe M3Mel)y axeHHja HacTaamx
n3 6ounux (L) u repmunanuux (T) rmaBuna. CBaku cTy0 rpadukoHa mpescraBiba
cpenmy BpenHoct (= SE) uetnpu nonaBbama. Cpebe BPEIHOCTH Ca Pa3InuiTHM
CJIOBHMA C€ 3HA4YajHO pa3nukyjy, o = 0.05

Furthermore, the seed (achene) number per fruit head did not differ with respect to
the part of infructescence from which they were sampled, except for the seeds from Srem-
ska Kamenica and Sremski Karlovci localities, where there were significant differences
(p <0.05) among seed sets in lateral and terminal fruit heads (Diagram 1).

3.2 Germinative capacity

In order to assess potential for germinative reproduction of species A. lanceola-
tus, germinative capacity was determined. The results showed significant differences (p
< 0.05) between germination capacities of seeds from different localities. As can be seen
from Table 1, the mean germination percentage varied between 0.58% and 45.98%. The
seeds from lateral and terminal parts of infructescence collected in the KoSutnjak locality
had the highest mean germination percentage, 45.98% and 44.23%, respectively. In addi-
tion, the mean germination percentage of the seeds from the terminal part of infructes-
cence collected in Ada Medica belongs to the same homogeneous group. The seeds from
both parts of infructescence collected in Ziva¢a showed the lowest mean germination per-
centage. As shown in Diagram 2, there were no significant differences between the mean
germination percentages of seeds with respect to the part of infructescence from which
they were sampled, except for the seeds collected on the Ada Medica site.
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Germinative capacity (%)
Texunuka kanjasoct (%)
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Diagram 2. Germinative capacity - differences between seeds from lateral (L) and terminal (T) parts
of infructescence. Each bar represents the mean ( + SE) of four replicates. Final means
with different letters are significantly different at a = 0.05

I'paduxon 2. Texauuka KiaMjaBocT — pasnuke usMely axenmja Hactanmux u3 Oounux (L) u
tepmuHaiauX (T) maBuna. CBaku cTyO rpadMKOHA MPEACTaBIba CPEIEBY BPEIHOCT
(£ SE) uetnpu noHasspama. Cpembe BPEAHOCTH ca Pa3IMYUTUM CIOBHMA CE 3HAYAj-

HO pa3nukyjy, a = 0.05

Real germination (%)

'E ___________________________________________

g _______________________________________________

=W e | SIS ATC PR | | NSRS SN o e e o

s oL I8 % W oNa

=

= !

% _____________ IHI“ ________________

: ‘I_,_I LJ ‘I_liai_,Ja lt.a
'bc’ obi“';l’ \{-—\1\‘&6\5 1 ,\\Oq 0564 ﬂﬁl

?»53 (G s ép q}i\

L [T

%@*“ & \@&0

Diagram 3. Real germination - differences between seeds from lateral (L) and terminal (T) parts
of infructescence. Each bar represents the mean ( + SE) of four replicates. Final means
with different letters are significantly different at a = 0.05

I'paduxon 3. AnconyTHa KimjaBocT — pasnuke usMmely axeHuja Hactamux u3 Oounux (L) m
tepmuHaaauX (T) rmaBuma. CBaku cTy0O rpadmMKoHa MpeacTaBiba CPEAnY BPEAHOCT
(£ SE) uetnpu nonasspama. Cpeame BPEAHOCTH ca Pa3IMIUTUM CIOBHMA CE 3HAYAj-
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Germinative energy (%)
Enepruja kanjama (%)

Diagram 4. Germinative energy - differences between seeds from lateral (L) and terminal (T) parts
of infructescence. Each bar represents the mean ( + SE) of four replicates. Final means

with different letters are significantly different at a = 0.05
I'paduxon 4. Enepruja kinjama— pasnuke namely axeHuja HacTanux u3 604nux (L) ¥ TepMHHATHEX
(T) maBuna. CBaku cTy6 rpadukoHa mpeacTaBiba cpeamy BpeaHocT (£ SE) yetnpu

noHaBJbama. Cpe/iibe BPeIHOCTH ca PasiHYUTHM CJIOBHMA Ce 3HA4YajHO PasiuKyjy,
o=0.05

Viability (%)
Bujaduanocr (%)

Diagram 5. Seed viability - differences between seeds from lateral (L) and terminal (T) parts of in-
fructescence. Each bar represents the mean ( + SE) of four replicates. Final means with
different letters are significantly different at a = 0.05
I'padukon S. Bujabunnoct cemena — pasnuke m3Mmely axeHuwja Hactanux u3 Oounmx (L) u
tepmunanaux (T) rmaBuna. Caku cTy0d rpadMKoHa MPeaCcTaBiba CPEAkY BPEIHOCT
(£ SE) yernpu nonassbama. Cpeare BpeAHOCTH Ca Pa3IMIUTHM CJIOBHMA Ce 3HAYaj-
HO pasmuKyjy, o = 0.05
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3.3 Real germination

Real germination or the percentage of sound seeds that germinated ranged be-
tween 0.83% and 70.31%. There were significant differences between the real germina-
tion of seeds from different localities. The seeds collected in Kosutnjak, from both parts
of infructescence, show the highest real germination percentage (Table 1). The seeds
from the terminal part of infructescence collected in Ada Medica also showed a high real
germination (60.81%). Real germination for all other localities was between 4.53% and
36.88%, except for the seeds collected in Zivaga, where the percentage of sound seeds that
germinated was the lowest, 2.71% and 0.83% for seeds belonging to the lateral and termi-
nal parts of infructescence, respectively. While real germination showed differences be-
tween seeds form lateral and terminal parts of infructescence in Ada Medica, there were
no significant differences in the real germination percentages of seeds in other localities
with respect to the part of infructescence (Diagram 3).

3.4 Germinative energy

Seeds of A. lanceolatus, from both parts of infructescence, exhibited slow ger-
mination. Germinative energy ranged from 0 to 24.14% and there were significant dif-
ferences between locations (Table 1). Beska, Kosutnjak, Krnja¢a, Kumodraz and Zivaca
are sites with the lowest germinative energy. Germinative energy and germinative capac-
ity were equal for the seeds, from both parts of infructescence, collected in Jakovo and
Sremski Karlovci. Also, these parameters were equal for the seeds collected from the lat-
eral part of infructescence in Ada Medica and Veliko Ratno Ostrvo and in the seeds col-
lected from the terminal part of infructescence in Makis and Ziva¢a. Germinative energy
showed significant differences between seeds from lateral and terminal parts of infruc-
tescence only on the Makis site (Diagram 4).

3.5 Seed viability

Analyses of variance indicated that there were significant differences (p< 0.05) in
mean seed viability among localities. The highest mean percentage of viable seeds was
recorded on the Krnjaca site (81.81) in lateral parts of infructescence (Table 1). Seeds from
Kosutnjak (43.90) in lateral parts of infructescence had one of the lowest percentages of
viability. In addition, on the Slankamen site, there were significant differences in seed
viability between seeds from lateral and terminal parts of infructescence while in other
localities differences were not significant (Diagram 5).

4. DISCUSSION
Attributes that promote reproduction and dispersal are one of the key indicators of
a successful invader (Rejmanek et al., 2005). Plants with small seeds usually produce

more seeds relative to biomass because of the tradeoff between seed number and mean
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seed mass (Poschlod etal., 2005). Furthermore, parameters which impact dispersal po-
tential are height of infructescence, seed production and time and duration of seed release
(Poschlod etal., 2005).

The seed ripening period and the surrounding vegetation are important for wind
dispersal since weather, especially wind speed and changes during the year, and different
environments influence this event (Poschlod et al., 2005). On the investigated sites A.
lanceolatus flowered from late August to late November and its clones were with highly
branched inflorescences. The time of flowering could favor A. lanceolatus over other na-
tive plants since in that time a small number of plants flower and the competition for polli-
nators is not large. Along the river banks and on the forest edge in wet habitat on 1 m?, the
number of individuals of A. laceolatus ranges from 60 to 2,700 and 700 to 1,200, respec-
tively (Obratov-Petkovi¢ et al.,, 2009). In this study, some plants consisted of 200,
sometimes even more fruit heads in infructescence. With the average number of achenes
being 56.14 (Table 1) in one fruit head, this species produces a great amount of poten-
tially germinative seeds from one shoot only. A. lanceolatus is a tall perennial plant that
in some localities reaches a height of more than 2m and usually inhabits open vegetation
communities. The weight of 1000 pure seeds of A. lanceolatus is 0,127g (Chmieclewski
and Semple, 2001). Large quantities of small seeds, adapted to wind dispersal, which
ripen during the season of windy weather, and the previously mentioned traits are features
that could favor A. lanceolatus over other native plants in communities.

This study set out with the aim of assessing the potential for generative reproduc-
tion of A. lanceolatus, since earlier research (Nesic etal., 2012) showed that the potential
for generative reproduction of A. lanceolatus is restricted. However, the findings of the
previous study are inconsistent with some published studies (Jones, 1978; Schmid and
Bazzaz, 1987; Jedlicka and Prach, 2006), which have determined a high percent-
age of germinated seeds in the clones of A. lanceolatus. The findings of the current study
showed a much higher germinative capacity that reaches a value of 45.98% of germinated
achenes per fruit head. Real germination was even higher, reaching 70.31%. Since real
germination is the percentage of sound seeds that germinate (Grbi¢ et al., 2011), it is
clear that A. lanceolatus produces a considerable amount of empty seeds. The average
amount of empty seeds was 31.50% per fruit head. According to Chmielewski and
Semple (2001), selfing could be the primary source of the few achenes produced by A.
lanceolatus. However, seed quality could be influenced by environmental conditions pre-
vailing during seed formation (Valencia-Diaz and Montaifia, 2005).

Both germinative capacity and real germination had the greatest value in Ada
Medica and Kosutnjak. Compared to other locations, on these two sites flowering oc-
curred last. In addition, A. lanceolatus clones on the Kumodraz site were the first ones to
flower and the germination percentage was among the lowest in comparison with the ger-
mination percentage of seeds from other locations. Chmielewski and Semple (2001)
point out that in rhizomatous asters flowering initiation, seed maturation, seed dispersal
and germination are fairly synchronized. Jones (1978) suggests that the flowering time
of asters is genetically fixed adaptations to climatic and light conditions. Also, substan-
tial phenotypic plasticity was observed in the Aster genera across different environments
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(Schmid and Bazzaz, 1990; Chmielewski and Semple, 2001). It is complicated
to explain this variation in the percentage of germinated seeds, but it might be related to
climatic conditions occurring during the time of seed maturation and to the genetic con-
struction of A. lanceolatus plants.

Schmid and Bazzaz (1990) reported that the germination percentage in A. lan-
ceolatus differed for populations grown on compact inorganic and loose organic soil.
There is much evidence of the importance of plasticity in plants undergoing climate
change since plants can adjust to these novel conditions through phenotypic plasticity
(Franks and Weis, 2008). The extension of the growing season through climate change
is important for the spread of the A. lanceolatus (Obratov-Petkovi¢ etal., 2011). It is
reasonable to assume that persistent climate change will encourage further expansion of
A. lanceolatus populations.

Since the percentage of viable seeds was high and the germination percentage low,
it is possible that germination was affected by temperature. Specifically, A. lanceolatus
seeds show a much higher germination rate at 30 and 35°C than at 20°C (personal obser-
vation). This could be related with seed imbibition since temperature influences the rate
of imbibition with low temperatures causing slow imbibition (Murphy and Noland,
1982; McDonald, 2005). These ecological characteristics need not be a disadvantage in
wetland ecosystems, since in those habitats the moisture level of the substrate should not
be a limiting factor for seed germination, even during late spring when temperatures are
higher. Hence, this quantity of fresh ungerminated seeds could be considered potentially
germinable.

Germinative energy is a measure of the germination speed and it points to the
vigor of a seed and the seedling it produces (Willan, 1985). The mean germinative en-
ergy of A. lanceolatus seeds was low (4.53%). This result could be ecologically significant
given that the speed of germination could be important for seedling success in a dynamic
plant community. Nevertheless, the temperature during the experiment could have been
the reason for slow germination.

Flowers within the same inflorescence may have different probabilities of repro-
ductive success since the first opened flowers have a higher probability of setting fruit
than the later ones, which implies that the plant allocates more resources to the early
opened flowers (Guitian and Navarro, 1996). In the current study, the position of the
fruit heads did not have a major impact on the parameters of germination since the dif-
ferences between seeds from lateral and terminal parts of infructescence were sporadic
and without an obvious pattern.

5. CONCLUSIONS

The present study was designed to determine a balance between A. lanceolatus
seed quantity and quality and to assess the importance of generative reproduction for
the spread of this invasive species. This research has shown that with an average achene
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number of 56.14 per fruit head and an average of 200 fruit heads per plant, A. lanceolatus
produced a great amount of seeds that is dispersed by wind. Although there were some
empty achenes in the fruit heads and the percentage of seed germination in the fruit heads
was not high, considering the amount of seeds per shoot and the number of individuals
in the stands, it is reasonable to assume that this amount of germinated seeds is enough
for the spread of this plant to new sites. This is probably the way in which A. lanceolatus
reaches new areas. After this phase, A. lanceolatus is able to quickly colonize available
space since it has a great vegetative propagation ability. A. lanceolatus seeds showed slow
germination and since germination energy points to the vigor of a seed and its seedling
this could be a limiting factor in the reproductive ecology of A. lanceolatus. Still, it is
possible that germination energy was influenced by temperature and that with a rise in
temperature and a sufficient amount of moisture, germination energy would increase. Yet,
since A. lanceolatus has a high growth rate, delayed germination in the field would prob-
ably not be a problem for the survival of seedlings.

Germination parameters differed among localities. The current study was unable
to analyze causes of these variables. These differences could be due to the genetic con-
struction of individuals, phenotypic plasticity or they could be attributed to specific con-
ditions in each locality.

Taken together, these findings suggest that A. lanceolatus produces a great amount
of viable seeds that germinate in an amount sufficient to ensure a successful spread of
this invasive species to new areas. Future research should investigate the influences of
temperature and other climatic parameters on germination in A. lanceolatus and try to
predict how this species will react to unremitting climate change. In addition, the results
could be compared and correlated to others parameters of invasion that would explain
how biological traits of invader and environmental factors affect the process of invasion.
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Mapuja Hemmh

[paruna O6paros-IletkoBuh
Hparana Ckouajuh

Wsana bjenos

KOJIMYUHA U KBAJIUTET AXEHUJA HACTAJIUX U3 INTABUILIA BPCTE ASTER
LANCEOLATUS WILLD.: HOCJEAUIE HA INIUPEILE BPCTE

Pezume
Aster lanceolatus Willd. je ceBepHOoamepuuka BpCTa Koja Ce cMarpa WHBa3HBHOM Y
BEJIMKOM OpOjy €BPOIICKHX 3eMaJba. 300r KOMYTaTHBHOCTH KOjy MCII0JbaBa U TeIIKohe y KOHTPOIU
LIMperba, BAKHO je YTBPAUTH KOje 0COOMHE NONpUHOCE eKcrnaH3uju Bpcte. OBO HCTpaXkMBabe
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MMa 3a II1MJb 1a OpeIr KOMMYHHY U KBanuTeT ceMena Bpere A. lanceolatus, kao u xa ucrura na
JI TIOCTOje pa3iuKe y MmapamMeTpuMa KIIHjama Yy 3aBUCHOCTH O]l TI0JIOKAja TJaBUIA U3 KOJUX CYy
HacTaje aXxeHHUje M JOKaIuTeTa. Y OKBUPY HCTPAXKHBaba Ce aHAJIM3UPA U yJora TeHepaTHBHOT
pa3sMHOXKaBamba y IpoLecy IIHPeHa BPCTE.

Pesynraru cy mokasamu ma A. lanceolatus creapa Benamky KONHUYHHY CeMeHa Koje ce
pacejaBa aHeMOXOpHO. YTBpljeHa je oapeljeHa Konn4yuHA MITYpOr CeMEHa, a MPOICHAT KiIHjamba
axXeHMja HACTAJIMX U3 jeJlHe IIaBUIle HUje OMO BHCOK. Mmak, ¢ 003MpoM Ha BEIMKY KOJIMYUHY
ceMeHa 110 jefHoj OusblK M Opojy MHAMBHIYya y jeAHO] Momyiaiuju, Moxke ce pehu na je oa
KOJIMYMHA KIIHMjAJoOr CeMeHa JO0BOJbHA 3a HIMPEH-E BPCTE HA HOBE JIOKAaIMje. YNpaBo Ha OBaj
HaywH, A. lanceolatus mocrieBa Ha HOBe TepuTOpHje, a HAKOH OBe (ase, 3axBabyjyhn BeIHKO]
CIIOCOOHOCTH 32 BEreTaTHBHO Pa3MHOXKAaBabe KOjy Moceyje, 3a KpaTKo BpeMe ycIeBa Ja 0CBOjU
ciiobonan mpocrop. CeMe je mokaszano Mary eHeprujy Kinjama u TO MOoKe OuTH orpannyasajyhu
Gbakrop y penpoayktusHoj exonoruju Bpere A. lanceolatus. Mnak, moryhe je 1a je Ha eHeprujy
KJIMjamba yTUIala TeMIepaTypa TOKOM KIIMjala CeMeHa M Jia OM ca IopacToM TeMIieparype u
eHepruja kiujarma ouna seha. [lapameTpu Kiinjarmba Cy ce pa3IHuKoBaIN Y OHOCY Ha JIOKAJIHTETe.
OBe pas3jiuKe ce MOT'y IPUITUCATH PA3IMYUTOj FeHETCKOj CTPYKTYPHU U PEHOTHUIICKO] IITACTHYHOCTH
nHauBHAya BpeTe A. lanceolatus kao u pa3mHIUTHM MHKPOKIMMATCKAM YCIOBUMA JIOKAIUTETA.
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