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Abstract: The estimation of some wild flowers
seed material from the natural-valuable meadow
habitats.The restoration of the species composi-
tion of the meadow habitats is often linked to the
introduction of the typical species’ seeds. The
effectiveness of that treatment requires getting
the acquired detailed knowledge of the germi-
nation biology of peculiar species. Eight typical
plant species of four non-forest habitats of the
river valleys, representing the following types:
Cnidion dubii (6440), Molinion (6410), Arrhena-
therion (6510) and Festuco-Brometea (6210)
were investigated. The diasporas were collected
in the years 20142015 on the meadows of PLH
140016 protection area near Mniszew (Kozien-
ice county, Mazovian voivodeship). The ability
of seeds’ germination in the laboratory condi-
tions was studied. It was stated that Cnidion and
Molinion meadows’ species require pre-chilling
to break the seeds’ dormancy, while the Arrhen-
atherion meadows and xerotermophilous swards
do not require such treatment. The Allium angu-
losum, Plantago lanceolata, Achillea millefolium
and Eryngium planum were characterized by high
vigour and germination capability as well as the
low share of dead seeds. The extremely drought
in 2015 caused the decreasing in germination ca-
pability and increasing in the dead seeds’ share.
The preliminary studies, presented in this paper,
show that Cnidion and Molinion meadows may
be most difficult to restore because of the neces-
sity of breaking the seeds’ dormancy and higher
sensitiveness for the unfavourable weather condi-

tions during the seed ripening stage. The studies
have practical significance for the works con-
nected with the floristic diversity’ increasing of
threatened communities and the restoration of the
destroyed meadow habitats.
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INTRODUCTION

The monitoring of natural meadow
habitats in continental bio-geographical
area of Poland showed that only 20% of
the habitats characterized themselves
by the proper protection state (GIOS
2012). The obligatory legal system
obliges the entities, which activities
pose the direct thread for the environ-
ment to take actions in favour of pre-
vention of biological diversity loss and
remediation of ensuing damages (Di-
rective on the conservation of natural
habitats... 1992, Directive on the con-
servation of wild birds 2009, The EU
Biodivesity Strategy to 2010, Directive
on environmental liability... 2013).
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The restoration of the species com-
position of the meadow community in
the natural habitats, where the lack of
diasporas of meadow plants in the soil
may be found, requires the introduc-
tion of the characteristic species’ seeds
(Janicka 2015). The importance of seed
propagation of native ecotypes has now
increased, to provide seed for restoration
and re-establishment of the most im-
portant types of semi-natural grassland
in central Europe (Scotton et al. 2012).
A problem is that the seed quality of se-
lected wild flowers is broadly undeter-
mined, especially with reference to the
ones from local provenance (Haslgriibler
etal. 2013). It is assumed that in our geo-
graphical region about 70% of the natu-
ral flora species produce dormant seeds,
which are unable to germinate in the
moment of dispersal (Projekt FlorNatur
ROBIiA 2014). The seeds of that kind
are being produced by many species of
meadow habitats, for example Cnidion
and Molinion meadows (Holzel and Otte
2004, Krautzer et al. 2013). The effec-
tiveness of species introducing requires
the aquiration of knowledge about the
conditions of necessary for seeds’ ger-
mination. The ecological, anatomical
and physiological mechanisms of dor-
mancy may be very various (Baskin and
Baskin 2004), since the precise knowl-
edge about the germination biology of
the typical wild flowers of endangered
grassland communities is important.

The aim of the work was the estima-
tion of the conditions of germination

ability estimation and the analyse of
the germination capacity of the seeds of
eight natural flora species of four natural
habitats, protected by the Habitats Direc-
tive, occuring in big river valleys; either
the estimation of the weather conditions
influence on the seeding material value.

MATERIAL AND METHODS

Eight plant species of four non-forest
natural habitats, occurring in the river
valleys — Cnidion dubii (6,440), Molin-
ion (6410), Arrhenatherion (6510) and
Festuco-Brometea (6210) were stud-
ied. Two of studied species — Cnidium
dubium and Allium angulosum are on
the Polish Red List of Endangered Plant
Species, classified as vulnerable — V
(Zarzycki and Szelag 2006). Either A/-
lium angulosum became partially pro-
tected in 2014 (Dz.U. 2014, poz. 1409).

The diasporas (seeds, fruits) were
collected on the meadows of Special
Area of Conservation (SAC) of the
Lower Pilica River Valley (PLH 140016)
area in Mazovian voivodeship, Kozien-
ice county, Magnuszew commune, near
Mniszew (51°51'04.1"N 21°15'57.2"E,
51°50'00.3"N 21°17'05.2"E). The fol-
lowing species diasporas were taken
from the close-to-river flood terrace: A/-
lium angulosum, Cnidium dubium, Gal-
ium boreale, Sanquisorba officinalis and
from the more far off sites — Achillea
millefolium and Plantago lanceolata.
Eryngium planum and Scabiosa ochro-
leuca were taken from sandy alluviums
and the areas of low cohesion.
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The seed material was taken by hand,
in the third decade of September 2014
and 2015. The Vinczeffy hydrothermic
index characterises the 2014 growing
season as dry (0.132 mm-°C™). In that
period June was colder than usually,
but July and September — warmer. The
weather conditions noted in June and
July were generally favourable for the
plants’ growth and development (GUS
2015). The seed ripening stage went in
favourable weather conditions. Warm,
sunny and dry weather in September
assured good conditions for seeds col-
lection. The vegetation period in 2015
was characterised by deep drought due
to long rainless periods and turned out to
be extremely dry (the Vinczeffy hydro-
thermic index lower than 0.1 mm-°C™).
Early on April in the more dry habitats
the drying of the outer soil layer were
noted, as the result of the lack of the
rainfalls that state deepened in May and
June (GUS 2016). The lowest precipita-
tion were noted in August (only 11 mm),
furthermore in that month the exception-
ally high air temperatures came out (the
mean average one equal to 23°C). The
weak plant growth, weak earing, early
ripening and insufficient forming and
fulfilling of the seeds (for example the
small-seeded papilonaceous’ yields were
27% lower than in 2014 (GUS 2016).

For each species, ripe seeds were
taken from at least two populations of
a minimum 10 individuals of a single
large population and mix them. After
cleaning (separation of the fully devel-
oped seeds from empty seed coats, in-

fected seeds and the rest of the pericarp;

by hand and using the laboratory sieves)

the seeds were kept in paper bags un-
der dry conditions in the temperature of

15°C by 5 months, when the initial vi-

ability tests were started.

Within the studies the analysis of the
germination in laboratory conditions
was carried out. For the estimation of the
laboratory germination conditions seeds
were sown (at 25 ones) in the plastic
paint trays, spread out with the filtration
blotting paper, moistened to 60% of wa-
ter capacity and kept in two variants:

e Variant 1 (V1) — “without pre-chill-
ing” — the seeds were put in the ther-
mostat of constant temperature 20°C
and constant lightning with white,
cold light (750 to 1,250 1x). The esti-
mation of the germination was made
after 14 days;

e Variant 2 (V2) — “with pre-chilling”
— the seeds were put on moisten blot-
ting paper, in the temperature 7°C for
35 days in the darkness for breaking
dormancy and then in the thermostat
in variable temperature — 20°C for
16 h in the darkness and 30°C for 8 h
with the light (750 to 1,250 1x). The
estimation of seed germination was
made after 7 days.

In both variants as germinated seeds
the ones with the emergence of the ridi-
cule (physiological germination) were
treated.

The appropriate evaluation of the
germination capacity was carried out
as follow: the seeds (50 in each of three
repetitions) were sown on moistened
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blotting paper and put in the thermostat
in variable temperature — 20°C for 16 h
(darkness) and 30°C for 8 h with the
light (750 to 1,250 Ix). Cnidium dubium
and Allium angulosum seeds were put in
the thermostat after previous pre-chill-
ing for 28 days (temperature 7°C, dark-
ness) in 2015 and for 7 days in 2016 due
to strong seeds’ infection observed in
the previous year. In 2016 also the San-
guisorba officinalis seeds were chilled
for 7 days.

The vigour (first counting, previous-
ly named the energy of germination) and
the germination capacity (last counting)
of the seeds were phrased in per cents as
the share of the normal seedlings in cer-
tain period for peculiar species or genus
(Table 1). The dates of the germination
capability were determined on the base
of various sources for peculiar genus
of the plants, due to lack of the data for
investigated species (Ellis et al. 1985,
ISTA 2015).

The analyse of germination capacity
was carried out according to the Interna-
tional Rules of Seeds Evaluation (ISTA
2015), with the separation to normal
seedlings (showing all the structural ele-
ments of the plant of peculiar species),
abnormal seedlings (not showing all the
structural elements of the plant of pecu-
liar species, e.g. without properly devel-
oped root), dead seeds (not germinated
but with a soft seed coat and/or strongly
infected by fungi) and fresh ungerminat-
ed seeds (not germinated and not infected
by fungi), in other words dormant seeds.

The results of the first counting (the
germination energy), germination capac-
ity, dead and fresh ungerminated seeds’
shares were statistically analysed with
the help of Stagraphics Plus programme.
The variability of the analysed traits
was estimated with the help of the vari-
ability coefficient, counted on the base
of standard deviation for non-convicted
characteristics and mean averages. To
determine the significance between the

TABLE 1. The investigated meadow plant species and the dates of germination capability estimations

Number of days

Species* Community to the first to the last

counting counting
Cnidium dubium (Schkuhr) Thell. . .. 14 63%**
Allium angulosum L. Cridion dubii (6440) 7 63%*
Sanguisorba officinalis L. Molinion caeruleae 5 28
Galium boreale L. (6410) 10 42
Achillea millefolium L. Arrhenatherion 5 14
Plantago lanceolata L. elatioris (6510) 7 42
Eryngium planum L. 7 14
Scabiosa ochroleuca L. Festuco-Brometea (6210) 7 35

* Nomenclature of species according to Mirek et al. (1995); ** in 2015 the analyse was finished earlier
(C. dubium after 42, and 4. angulosum after 21days) because of the high share of dead seeds.
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pairs of the mean averages the one- and
two-factors analyses (Anova) was used.
The relevance level of 0.05 was accept-
ed. The Tuckey test was used to com-
pare the mean averages. To determine
the similarity level between the species
of similar features of the seed mate-
rial (the germination capacity, dead and
fresh ungerminated seeds and abnormal
seedlings shares) the hierarchic analyse
of aggregation (the Ward method) was
made, with the use of the Euclidean dis-
tance square.

RESULTS AND DISCUSSION

Analysis of the conditions for the de-
termination of the germination capac-
ity. The authors’ studies results shown
that Allium angulosum and Cnidium
dubium (the Cnidion meadows’ species)
have the dormant seeds (Table 2). It is
compatible with the studies of Puchal-
ski et al. (2014) that in the case of rare,
endangered plants found that most peat-
land and wet sites’ species produce dor-
mant or partly dormant seeds. Breaking

of their dormancy required pre-chilling
and variable temperature for germina-
tion. Likewise in the studies of Holzel
and Otte (2004) primary conditional
dormancy disappeared in most cases af-
ter a period of cold wet stratification of
flood-meadow species seeds of the alli-
ance Cnidion. During the authors’ own
experiments in germination conditions
V2 Allium angulosum germinated bet-
ter (56%) than Cnidium dubium (16%).
In the references it may be found that
the Allium genera seeds, frozen before
sowing, germinated in the temperature
10-15°C during 14 days (Specht and
Keller 1997).

The species of the Molinion mead-
ows germinated poorly after pre-chilling
as well as without one. In the studies
of Krautzer et al. (2013) pre-chilling
of seed material harvested from Molin-
ion meadows (but without reference to
peculiar species) caused a significant
increase in germination capacity of the
seed material. Other authors, such as
ISTA (2015) and Elis et al. (1985) did
not proved the necessity of chilling for

TABLE 2. Preliminary assessment of germination capacity in two variants of conditions (%)

Variant
Species Community “without with
pre-chilling” (V1) | pre-chilling” (V2)
Cnidium dubium (Schkuhr) Thell. - .. 0 16
Allium angulosum L. Cnidion dubii 0 56
Sanguisorba officinalis L. .. 24 4
Galium boreale L. Molinion caeruleae 0 32
Achillea millefolium L. . L 80 64
Plantago lanceolata L. Arrhenatherion elatioris 12 56
Eryngium planum L. 62 44
Scabiosa ochroleuca L. Festuco-Brometea 52 32
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breaking the dormancy period of the
seeds of Sanguisorba officinalis and
Galium boreale.

The seeds of Arrhenatherion meadows
and xerothermophilous swards (Festuco-
Brometea) germinated well without pre-
chilling (except Plantago lanceolata),
what indicates that they do nor demand
that treatment for breaking the dormancy.
Similarly, in the study of Haslgriibler et
al. (2011) the germination capacity of the
pre-chilled seed material, harvested from
an Arrheratherion meadow, was lower
than without pre-chilling.

The analyse of seed germination.
The value of the seed material of the
wild flowers was determined mainly
by the germination capacity and dead
seeds’ share, modified by the weather
conditions. From the restoration of plant
communities’ point of view the vigour
of the seeds (in the form of germina-
tion energy) is also important because
of higher competiveness of the young

TABLE 3. Analysis of the first counting (%)

plants in the early period of the growth
and development. The significant differ-
ences between the species in the values
of peculiar parameters of seed material
evaluation were noted.

The best vigour (first counting) was
characterised for the Arrhenatherion
meadows species’ seeds, as follows:
Achillea millefolium, Plantago lanceo-
lata and Eryngium planum (above 55%),
but the worst one for: Galium boreale
and Cnidium dubium (below 10%) (Ta-
ble 3). The vigour of the seeds collected
in 2015 was significantly lower than col-
lected in 2014 only in the case of four
species, 30—40% on average for: Al-
lium angulosum, Eryngium planum and
Achillea millefolium, but four-times in
the case of Cnidium dubium. It may be
assumed that the basic reason was the
high temperature during seed develop-
ment and ripening.

The weather conditions in the years
of the studies highly influenced the ger-

Year of harvest (Y) Coefficient of variation
Species () 2014 2015 L5D, s Mean (S)| 2014 2015
(for Y)
Cnidium dubium (Schkuhr) Thell 13ab 3a 7.6 8.0ab 34.6 43.3
Allium angulosum L. 60c 36b 16.0 48.0cd 6.7 25.5
Sanguisorba officinalis L. Oa 37b 9.8 18.3ab - 16.7
Galium boreale L. Sa Oa 9.8 2.7a 114.6 —
Achillea millefolium L. 83d 58cd 15.8 70.3d 11.2 6.0
Plantago lanceolata L. 53¢ 68d 16.4 60.7d 15.6 8.8
Eryngium planum L. 69cd 42bc 17.4 55.7d 14.5 9.5
Scabiosa ochroleuca L. 28b 31b 13.3 29.7bc 0.0 26.6
LSD, , (forS)| 18.2 16.0 - 23.6 - -
Mean (Y)| 39.0 343 - - - -
LSD, ,,(Y) 7.5 - - - -

* Homogenous groups in columns.




The estimation of some wild flowers seed material...

mination capacity (last counting) (Ta-
ble 4). In 2014 the average germination
capacity for the species was high and
equal to 61% (11-65%), but in 2015 it
was lower in average of 24% and more
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tion period was typical for the seeds
of Scabiosa ochroleuca and Galium
boreale.

e The lowest germination capacity
(20-30% on average) was typical for

TABLE 4. Analysis of the germination capacity (%)

Year of harvest (Y) Coefﬁ.m?nt of
. variation
Species (S) SD
2014 2015 (for %(0; Mean (S)| 2014 2015
Cnidium dubium (Schkuhr) Thell | 37ab* 3a 22.7 20.0a 37.6 47.8
Allium angulosum L. 80cd 74d 19.5 77.0c 15.0 2.7
Sanguisorba officinalis L. 1la 49bc 16.2 30.0a 57.4 16.4
Galium boreale L. 52bc 34b 27.0 43.0ab 27.7 25.6
Achillea millefolium L. 85d 59cd 15.6 72.0c 9.7 8.5
Plantago lanceolata L. 76cd 69d 15.8 72.5¢ 9.1 10.1
Eryngium planum L. 95d 48bc 9.2 71.5bc 4.8 7.2
Scabiosa ochroleuca L. 52bc 35b 19.8 43.5ab 15.3 273
LSD,  (forS)| 282 18.0 - 28.1 - -
Mean (Y)| 61.0 46.4 - - - -
LSD, s (Y) 8.9 - - - -

* Homogenous groups in columns.

differentiated (3—74%). The three spe-

cies groups of different germination ca-

pacity were singled out:

e The high germination capacity (71—
—77% on average in the study period)
was characterized for the seeds of:
Allium angulosum, Plantago lanceo-
lata, Achillea millefolium and Eryn-
gium planum. For two first species
the parameter was not significantly
influenced by the weather conditions,
but for two others the values of ger-
mination capacity of the seeds from
2015 were significantly lower than
from 2014, adequately 35 and 50%.

e The germination capacity on average
level of 43% during the investiga-

the seeds of Sanguisorba officinalis

and Cnidium dubium, wherein Cnid-

ium dubium especially in 2015, and

Sanguisorba officinalis in 2014,

The differentiation of germination ca-
pacity was caused by different share of
the dead seeds.

The species differentiated signifi-
cantly with the dead seeds shares. Dur-
ing the evaluation the very high share of
such seeds (above 55%) was typical for:
Cnidium dubium, Sanguisorba officina-
lis and Scabiosa ochroleuca (Table 5).
In 2015 on average twice more dead
seeds were noticed than in 2014. In the
case of Eryngium planum that difference
was equal to ten times, while for Planta-
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TABLE 5. The share of dead seeds depending on species (%)

Year of harvest (Y) Coefﬁ.c1'ent of
. variation
Species (S) 1SD
0.05
2014 2015 (for Y) Mean (S)| 2014 2015
Cnidium dubium (Schkuhr) Thell 20a* 96f 7.4 58.0b 20.0 2.4
Allium angulosum L. la 6a 9.2 3.5a — 88.2
Sanguisorba officinalis L. 64b 47cd 25.7 55.5b 20.0 17.1
Galium boreale L. 10a 39cd 14.9 24.5a 21.6 233
Achillea millefolium L. 15a 29b 13.5 22.0a 56.8 4.0
Plantago lanceolata L. 1la 13ab 14.2 12.0a 78.1 24.1
Eryngium planum L. Sa Slcd 8.9 28.0ab 86.6 6.0
Scabiosa ochroleuca L. 48b 62e 21.8 55.0b 16.7 17.6
LSD, (forS)| 21.0 18.0 - 30.0 - -
Mean (Y)| 21.7 39.1 - - - -
LSD, (YY) 9.4 - _ _ _

* Homogenous groups in columns.

go lanceolata the share of the dead seeds
was lowest and similar in two years. It
is worth mentioning that for both spe-
cies the variation coefficient of the dead
seeds (harvested in 2014) was high and
exceeded 78%.

The fresh ungerminated seeds of four
studied species (Table 6), two typical
ones for xerothermic grasslands; Achil-
lea millefolium and Sanguisorba offici-
nalis were not found. In the wet habitats
the share of that group of the seeds was
generally higher than in the drier ones.
The highest share of fresh ungerminated
seeds was due to Galium boreale (30.5%
on average). Relatively high share of
the seeds of that group was shown by
the species of Cridion dubii meadows
(about 20%) It is worth emphasizing
that the estimation of the seed germi-
nation was made in July next year after
seed harvest, since in the period, when
the primary dormancy could go by.

The high share of fresh ungerminated
seeds may show that the seed dormancy
did not pass off yet. It is seemed that the
weather conditions in 2015 could impact
the faster breaking out of the Cnidium
dubium seeds’ dormancy.

The abnormal seedlings were the last
of the analysed groups of the categories
of germination. The investigated species
characterized themselves by low share
of such seedlings (2% on average). In
2014 abnormal seedlings appeared only
in Sanguisorba officinalis (25%) and
Galium boreale (3%), but in 2015 in all
species, most often in Achillea millefo-
lium (12%).

The hierarchic analyse of the vigour
aggregation and four germination ca-
pacities allow for singling out two ba-
sic groups of species of different level
of probability (Fig.). The first one in-
cludes the species of relatively little vig-
our (15% on average) and germination
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TABLE 6. The share of fresh ungerminated seeds depending on the species (%)
Year of harvest (Y) Coefﬁ.m?nt of
. variation
Species (S) LSD
0.05
2014 2015 (for Y) Mean (S)| 2014 2015
Cnidium dubium (Schkuhr) Thell. | 43d* Oa 12.1 21.5bc 18.6 0.0
Allium angulosum L. 19bc 17b 17.4 18.0bc 53.9 24.0
Sanguisorba officinalis L. Oa Oa 0.0 0.0a - —
Galium boreale L. 35cd 26¢ 16.2 30.5¢ 26.6 15.6
Achillea millefolium L. Oa Oa 0.0 0.0a - -
Plantago lanceolata L. 12ab 16b 6.4 14.0ab 0.0 25.0
Eryngium planum L. 0.0a 0.0a 0.0 0.0a - -
Scabiosa ochroleuca 0.0a 0.0a 0.0 0.0a - -
LSD, (forS)| 17.0 4.4 - 16.5 - -
Mean (Y) 13.5 7.4 - - - -
LSD, ,.(Y) 52 - - - - _
* Homogenous groups in columns.
Dendrogram
Ward's Method,Squared Euclidean
30 1 1. C. dubium
é C 1 2. A. angulosum
Q 20 - 3 3.8 officinalis
B2 B 1 4. G. boreale
A C 1 5. 4. millefolium
10 = 1 6. P lanceolata
C 1 7.E. planum
= ] J 8.8 ochroleuca
— < o 00 I\ © n o~

FIGURE. The dendrogram and the division of the tested species of natural-valuable meadow habitats
into groups of the similar parameters of the seed material values (Euclidean distance)

capacity (34% on average) and the high
share of dead seeds (48% on average).
That group includes the species typical
for wet habitats (Cnidium dubium, Gal-
ium boreale, Sanguisorba officinalis)
and Scabiosa ochroleuca. Cnidium du-
bium and Galium boreale characterised

themselves by relatively high share of
fresh ungerminated seeds (26% on aver-
age), in the distinction to other species
of that group.

In the second group the species of the
high vigour (59% on average) and ger-
mination capacity (73% on average), as
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well as low share of dead seeds (16% on
average) were put: Allium angulosum,
Plantago lanceolata, Achillea millefo-
lium and Eryngium planum. Two first
consisted of the separate sub-group due
to very low share of dead seeds (8% on
average) and the presence of fresh un-
germinated seeds (16% on average).

CONCLUSIONS

e The species of following types of the
habitats: Cnidion dubii (6440) and
Molinion (6410) demand the pre-chill-
ing to break the seed dormancy, but
the species of Arrhenatherion (6510)
and Festuco-Brometea (6210) do not.

e The high values of the seed mate-
rial (high vigour and germination
capacity, low share of dead seeds)
were typical for Allium angulosum,
Plantago lanceolata, Achillea mille-
folium and Eryngium planum.

e The weather conditions during re-
productive development and seed
ripening are of high importance for
the seed material value. The extreme
drought in 2015 caused decreasing in
the germination capacity and increas-
ing in the share of dead seeds.

e The preliminary studies, presented in
this paper, show that most difficult to
restore may be Cnidion and Molinion
meadows because of the necessity
of breaking the seed dormancy, they
are also more sensitive to unfavour-
able weather conditions in the seed
ripening stage, and their seeds in the
soil are transient or short-term per-
sistent.
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Streszczenie: Ocena materiatu nasiennego kilku
dziko rosnqcych gatunkow dwulisciennych, cen-
nych przyrodniczo siedlisk takowych. Odtworze-
nie sktadu gatunkowego zbiorowisk takowych
siedlisk przyrodniczych, w glebie ktérych po-
zostalo malo diaspor roslin takowych, wiaze si¢
z wprowadzeniem nasion typowych gatunkow.
Skutecznos$¢ tego zabiegu wymaga doktadnego
poznania biologii kietkowania poszczegodlnych
gatunkow. Badaniami objgto osiem gatunkow
ro§lin, czterech niele$nych siedlisk przyrod-
niczych wystgpujacych w dolinach rzek, tj. tak
selernicowych (6440), zmiennowilgotnych tak
trzg$licowych (6410), nizinnych ekstensywnie
uzytkowanych fak $wiezych (6510) oraz mu-
raw kserotermicznych (6210). Diaspory zebrano
w latach 2014-2015 na fakach Obszaru Specjal-
nej Ochrony Siedlisk Doliny Dolnej Pilicy (PLH
140016), w poblizu miejscowosci Mniszew.
Dokonano oceny zdolnosci kietkowania nasion
w warunkach laboratoryjnych. Stwierdzono, ze
badane gatunki tak selernicowych i trzgslicowych
do przerwania stanu spoczynku nasion wymagaja
weczesniejszego chtodzenia, natomiast fak §wiezych
oraz muraw kserotermicznych nie wymagaja tego
zabiegu. Duzym wigorem i znaczna zdolnoscia
kietkowania, a matym udzialem nasion martwych
odznaczaty si¢ Allium angulosum, Plantago lan-
ceolata, Achillea millefolium 1 Eryngium planum.
Na warto$¢ materiatu nasiennego duzy wplyw
mialy warunki pogodowe w okresie rozwoju
generatywnego. Katastrofalna susza w 2015 roku
spowodowata zmniejszenie zdolnosci kietko-
wania 1 zwigkszenie udzialu nasion martwych.
Wstepne wyniki badan przedstawione w tej pracy
wskazuja, ze najtrudniejsze do odtworzenia moga
by¢ taki selernicowe i trzgslicowe, ze wzgledu
na konieczno$¢ przetamania spoczynku nasion,
ponadto sg one bardziej wrazliwe na niesprzyja-
jace warunki pogodowe w okresie dojrzewania
nasion. Przeprowadzone badania maja znaczenie
praktyczne dla prac zwiazanych ze zwigkszaniem
roznorodnosci florystycznej zagrozonych zbi-
orowisk i odtwarzaniem zniszczonych siedlisk
takowych.
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