
EKOLOGIA POLSKA 
26 1 111-122 1978 ( Ek o I. po I.) 

Institute of Llotanv, Polish :\cadl'mv of Scit'nC('S, (:ra<'o,v •x· . ~ 

• 

N UlVIBERS, DISTRIBllTION 
1-\ND SPECIFIC COl\IPOSITION OF DIASPORES IN T~IE ~()llJS 

OF THE PLi\.NT f\SSOCIATION SPERGULO-COR17 NEPl1()I{~~,l~t ·~1 

. .\BS,fR.\CT: The number, distribution (vertical and horizontal) a11d thl' specific c·om1>o~itio r1 of 
diasporPs in dunt' sands \V('ft' studit•d in two timt' p<'riods of thf' growing season. It has been found that 
in spite of th,· l1igh rate of diasport· production by the psammophytes, the number of dias1lort::s ir1 tl1c 
soils of th<' community u11dc•r study was fairly low, whcrt•as tl1t'ir specific compositio11 ,~as n1uch 
1icher than that of tht> V<'g('tatior1 of tht" patch invcstigalt·d. The diaspor«-s, which Wf'rt' fot111d to be 
primarily located in tht' surfact-' layers of thr soil, showed a clearly clumped type of distributio11. 'fht ·) 
appt·art'd to be accumulal t·d first of all in local depressions and where t hei"t~ were aggrc·gations of 
mature individuals. Duril1g lh<' growing season the total numh<~r of diasport•s and tht' 4ua11lilativc 
relations bctw<·,'n the· diasporc ·s of the particular spech·s varied. 
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1. INTRODUC1,ION 

The present paper is a kind of supplement to the researches into the survival and rnortalit}" 
of seedlings in dune plant populations (Sy m on ides 1977). The researcl1es have revealed, 
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112 Ewa Symonides 

among other things, that the seedlings of most species grow in larger or smaller <:l11m1,s, lt~avir1g 
quite empty areas close by. A question tl1erefore arises as to whether the clumped ,iii:-;Lril,uli<>r1 
of seedlings is the result of the same type of spatial distribution of diaspores in tl1e soil, <>r 
whether seeds are evenly distributed in soil and the clumped distribution results fro1n Ll1e action 

of some other factors. Among the possible factors the following can l>e e11urnerate(I: ll1e 

microrelief and, associated with it, the ''number of safe places for germination'' (11 a r p er, 
W i 11 i a m s and S a g a r 1965), an uneven distribution of nutrient components (S n a y -

d o n 1962), as well as the soil moistness, which shows a characteristic mosai<.: nature 
(W i Ikon-Micha Is k a and Symon ides 1974), being in certain places sufficient for 

the germination of seeds and not sufficient in other places. 
Another interesting problem emerged from the fact that the seedlings of some spe<:ies oc<~ur 

abundantly every year, while those of other species - with a sirnilar rate of diaspore production 
and in similar habitats - are always found in very small numbers, or do not o<~cur in a 
community at all. A low numeric level of seedlings may in fact be connected solely wit}1 a low 
capacity of the seeds to germinate, but it may also result from, for example, the diaspores being 
carried outside the boundaries of a community (that is their absence from the soils), or washed 
into deeper soil layers by rain waters, where they lose the opportunity to germinate (P a -

w-to w ski and Zarzycki 1972). ' 
It was with the aim to try to at least partially elucidate these problems that the analysis of 

the specific composition, numbers and distribution of diaspores in sand dunes has been <~arried 
out. It should be emphasized that tl1e problem of seed content in the Hoils of natural vegetation 
communities has so far been little st1ldied. Most information on this subject has been supplied 
by Ra bot no v' s (1954, 1960) papers concerning various meadow associations. Somt~ 

information, as a matter of fact fairly general, can be found in the papers by S a I i s h u r y 
(1942) and B a r b o u r and L a n g e (1967). In Poland, studies of the nurnber and species 
composition of the diaspores in the soils of the Carpathian beechwood have been carried out lJy 

Zarzycki (1964). 

2. STUDY AIMS AND METfiODS 

• 

The investigations were carried out in a large patch of the association Spergulo-Coryne­
phoretum (Tx. 1928) Lihb. 1933 in the Basin of Torun. A floristic list·of the pal<:h is presented 
in Table I. A more detailed description of the study area can be found in the paper by 
·S y m o n i d e s ( 197 4). 

Soil samples for analyses were collected twice: in the August of 1973, between tl1e period of 
fructification and dissemination of most of the species present in the study area and still before 
the germination of the seeds of two species which are dominant in the patch: Spergula vernalis 
and Corynephorus canescens; the second date was established for the spring of the next year, 
following the winter rest period. 

To determine the specific composition, the number, and the spatial distribution of diasporcs, 
both vertical and horizontal, the method of random samples was used. Samples were (~ollected 
in areas demarcated by 100 throws of a rectangular frame of the size 10 X 20 cm. The soil 
layers, cut-off at 2 cm intervals down to a total depth of 20 cm, were poured into plaRtic bags, 
each with a consecutive number of sample. 

Apart from tl1e above, a method of predetermined collecting of samples was used in order to 
establish any possible effects of the distance from the fructifying mature individuals, and the 
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c·ffc·<'l <>f th(' 1r1icr<>relicf on tl1e <liasp<>re (;ontenl in the surface layer~ <>f Hoil, i.e., frc)m () l <> 

2 crn , ar1<f fr<>1-r1 2 t<> 4 crn. In tl1is ,:ase the samples were C(>l)cclr~<) a l ;i cm intervals over the 
,li~la11c<· fr<)trJ C<>ryriepliorus r,1nes<·ens tt1ss<)ek8 ar1<I fron1 c lurr11>s, d y ir1g at Ll1i!-> tjrn ,~ of Ll1,~ 

~'car, <>f ~',JJ<>rg11/J1 verririlis in<livi<luals. F'or tl1is J•ltf}J<>se 10 gra~s luss<><·k~ a11<l I(} patch eH will1 
Lht~ :-; I >ri11g ~1lurry w<~r(~ taken ir1lo a<·t:ounl. 'f o <~~L,1l,li ::-;l1 tlic r1ttml,er o f dia8J>Orcs in the dt111c 

~an<l~ witJ1 <f iff<"'rt~r1l relief, s<>il sarrtJ>lc~ were c<>l)cclc<l at site:; cJ<!(>rivcd of tl1c vegetation C<>vcr 

. 3() l--a1u1•lcs were <'<>llc~cle<l fro1r1 <•acl1 depresoio11, flat site and elevalio11 ; tl1e <l<~1>rt)s.,,i< >r1s an<l 
<·lcvali<)tl~ Wt'r<· :-a11all clernenls <>f Ll1e "•micrort~li<·f'J' of tl1c patch under sttt<ly, l l1 Ll1cir 
<jiarrtc lcr r1<,L c•~t·.<~cding -1.() cm. 

'l'l1t~ l<>Lal 11t1rt1l,cr <>f ~an1ples ('<>llecl ed fc>r tl1c analyses was 2 ,~l8(). Air-clry soil sarnJ)les were 

sit'V(~(, lJsing ~<Jil sit~VCS ()f cliffercnl llleHll diarn<~lt!rs. rrl1e <liaspores W Cf(~ identified an(J C()Unlc<J 

s<'()aral<~ly ir1 ca<'h sa1t1ple. l•'c>r six s1>ccie8, ,Jorr1ir1aling in rcsJ>t~<·l of tl1e perct~11lagc <>f Ll1cir 

<lias1l<>rt~:-- i11 tit«~ s<>ils <>f tJ,c <·<>rr11r1unily slucJi(~<l ,tr1(l al tl1e ~•rrit~ Lirnc l>e i11g r. c>rnpont~r1ls of tl1e 
ass<>c-iali<>rl, i11 tl1c at1tt1rr1n of ) 974 an ,1sses~rr1c11l wa~ rr1ad<· <>f tl1e germinating capa('ily <>f 
S('('tls f<>lltl<I i11 tl1,· l<>J) layers <>f tilt! soil. rrl1e ~Ce<ls were sown in ,,,~lri disl1es, J 0() sce(18 ir1 eacl1 
<I i~l1 , i ,, f<>LJ r rc1 >Ii<' ,tl i<>ns f{>f eacl1 :-;pee ies. ;\ ftcr 4 wt!cks the germs were <~<>Unl(!<I; see<is <> f 
Sf)<'(·ics witl1 ,t lc)w germir1ating f><>wer W(~rc ke1>t in Ll1e dishes f<>r an<>lher rnonth a11<J then tl1c 
av,·rage gerrr1i11ali<>11 1>cr ('<~r1l of sce<Js of cac11 of tl1c s1le<~ies was calculated. 
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expected on the basis of tl1e l1igh individual production of diaspores. For instance, under 
favourable weather conditions in the study area a shapely individual of Spergula vernalis 
produces over (>00 seeds (Symon ides 1974), and individual of Trogopogon heterospermus 
2,50()- 3,00() diaRpores, whereas a large tussock of Corynephorus canescens produces about 
2,000 caryopseR (E. Symonides - unpublished data). For tl1e last named species Marsh a 11 
(19(>7) reported much larger numhers, narr1ely up to 36,000 caryopses per a shapely tussock of 

du l>a wngrass. 

Table II. Number of diaspores in individual soil layers per 1 m 2 

l)epth ( ir1 cm) 24 August 1973 7 April I 974 

()-2 2,:150 289 
2-4 69() 1,095 

:i85 4- 6 227 
6- 8 110 223 . 

8-10 87 79 
1()- 12 45 75 
12- 14 27 33 

] 2 14- 16 ' 

() 16-18 0 

18-20 0 
• 

I 

-~ ~ '\,.., Total • ' , .) .._ ' 2,182 

A slightly larger total nurr1l)er of diaspores in a soil profile (Table II) indicates an insigni­
ficant admixt11re of seeds beloriging to species from outside the Spergulo-Corynephoretum 
pal(!h. It should be noted here that the nurnhers contained in Table 11 relate only to fully 
developed dias1,<>res; apart from tl1is, in August tl1ere were 825, and in April 1,053 damaged, or 
n(>l f t1lly developed diaspores. 

'I'he small numbers of diaspores pr~sent in dune sands seem to result from two causes: 
( l) the open ground and tl1e poor vegetation, which does not hold back the diaspores, these 
l)eing usually light in the psan1mophytes, and (2) the times of fructification and dissemination 
<>f most dune plant spe<!ies which oc<:ur in June and .July. With the fairly high air temperature 
and a small amount of rainfall, even weak wi'nds cause re-winnowing and dislocatjon of whole 
sandbanks, with the diaspores in them, over c<>nsiderahle distances. The winnowing of diaspores 
from poorly overgrown and poorly fixed sands would thus be the main cause of their low 
<:ontent in the soils i11vestigated. Thi·s con<;lusion is proved by the comparison of the results 
obtained witl1 the data reported by Ra b O t )1 0 V (1954, 1960), who gives numbers from 
.1,5()0 up to 27 ,0()0 per 1 m 2 of different meadow communities (with a continuous vegetation), 
<)r lly Zar z y c k i (1964), according to whom in the Carpathian beechwood soils 1,700 up to 
~,000 t1ndamaged and ahout 700 damaged diaspores_ can be found (per 1 m 2 

). Considering the 
tliaspore pro<luction by tl1e forest species (F a I i n s k a 1968), these are ~ather large numbers. 

1'he specif1t <.!omposition and quantitative relations between the diaspores of the individual 
i:;r,•~cics in two surface soil layers have been presented in f'igures 1 and 2. Because of the 
minimal number of their diaspores, the following fourteen species are not represented in these 
figures by separate hachures, l>ut are given under a common symbol 15: Armeria elongata 
(I loffm.) Koch, Hromus tectorum L., ( j"'arex hirta L., f!ianthus carthussianorum 1,., Erigeron 
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Fig. 1. Percentage contribution of diaspores of individual species at th~ depth 0-2 cm (left side) and 2-4 cm 
(right side); 24 August 1973 
For explanations see F~ure 2 
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Fig. 2. Percentage contribution of diaspores of individual species a~ the depth 0-2 cm (left side) and 2-4 cm 
(right side); 7 April 1974 

I - Spergula vernalis, 2 - Cor)'nephorus canescens, 3 - Festuca psammophila, 4 - Koeleria glauca, 
.5 - l lelichrysum arenarium, 6 - .5cleranthus perennis, 7 - Salsola kali L., 8 - Digitaria sanguinalis ( L.) 
Srop., 9 - Pinus silvestris L., 10 - Pulsatilla · pratensis (L.) Mill., 11 - Tragopogon hPterospermus,-
12 - Plantago indica I .. , 13 - Carex arenaria l,., J 4 - Hieracium pilosella, 15 - fourteen species, listed in the 

text, I 6 - species which could ~ot be identified 
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r,111ad(-.t1sis I, .. f,ilaliu minima (~m.) Fr., G)·psophiln fastigiata l., .. Her11i<1ria glabra L .. . lasionr 

1nunta11<1 I~., ,'-;corzunPra humilis L. , Seriecio vulgaris I,., Teesd,ilea 11udicaulis (L.) R. Br .. 
Veronic,z diller1ii (~r .. ,,.·i<Jla canina RC'hb. Tl1e total numb~r of diaspore~ tl1at co11ld 11c>t l)e 

i<ler1tifiell \\-'as 13(). 1'l1e)1 probably belonged to anotl1er se\·en species. DiaS[)Ores of a total of 
.'3."'i ~re('ie~ "·ere found to lle present, tl1us as man~· as 27 species can1e from ot1l=,ide tl1e 
~p~rgulo-( :or~1 nepl1()ret11 m pat<.: h. 

Tl1e (1uar1titati, e relation~ b~l ween the dia:;pores of tl1e indi\ idual species i11 tl1e up1ler ~oil 
la)'ers in ~pring and i11 .sumn1er were different. This depends on the one hand on tl1e ti111e of 
di~st'n1inatio11 '->f m()St clune plant species, and on the other hand on the germi11ating ti1nr and 
tapa<·it~· of the :;eed~ of both the domina11t species: Spergula terrznlis ar1d C'or.}'neph<Jr,1s 
C<111e.scens. r\ <·on11larison of t"'igures 1 and 2 sho\\·s that during spring and \\'inter tl1e dia:--p<>re=' 
of many ~pe<'ies \\•· ere washed deep into the soil profile. hence in the spring tl1e soil la~·er 2 to 
4 crn \\·a~ n1t1el1 rirl1er in respect of the specific composition (and nu1nber) of diaspores tl1a11 tl1e 
near-surface la )'er ( cf. al Bo 1.,able II). The considerable decrease in tl1e nun1ber of dia::-pores 
noticed in tl1e ~urface sa11d layer (0 to 2 cm) in tl1e autumn and winter wa~ primaril~- connerted 
,\·ith the mas~ germination of the seeds of Spergula vernalis and Cor~'t'11ephorus canescens \\·hieh 
takes place towards tl1e and of August, or in September. The absolute 11t1mber of dia~pore~ <)f 
both spe<'ies in the second period of the analysis was found to have decreased b)· 3.007, a~ 
<·or11pared with the first period (by 1,300 seeds of Spergul.a ver,ialis and IJ) 1.707 car)·opse~ of 
(j'orynephorus canescens ). 

It should be noted tl1at the <.Juantitati,·e relations between the diaspores of tl1e individual 
~pe<'ies in the deeper soil la)'ers differed frorn tl1ose found for tl1e surface la)·er!' . _.\t botl1 tl1e 
times of analysis, below tl1r level of 8 cm only 5- 6¼ of the total number of diaspores belor1ge<l 
to Spergula vernalis and (:orynephorus cariescens. With the increasing deptl1 over the prc>file a 
<'lear increase ('Ould be :,een in the contrib11tion of tl1e diaspores of the remainder of ~pecie$. 
and belo\\· the level of 10 cm 68¼ of diaspores represented species which ,vere not member~ of 
the con1mu11it,· . ., 

rfhe vertical di~tributio11 of the diaspores over the soil profile (Fig. ~3) indicated tl1at 1no:--t of 
tl1e diaspores occurred at depths up to 6 cn1 , whereas only single dia~pores rould be found 
below the level of 14 cm. 

Tl1e t)·pe of spatial-l1orizontal structure in the particular soil layer was determined by 
comparing the ,,a}ues of tl1e arithmetic mean a11d dispersion. The value of dispersion, being in 
each case greater than tl1e aritl1metic mean, especially in the upper soil layers, indicated a 
clumped spatial structure of the diaspores. A certain picture of this structure is provided h}· the 
curve of frequency of samples with a particular number of diaspores, taking into account - for 
example - only tl1e data for 1\ugust, for the layer Oto 2 cm (Fig. 4); the cll1mpy nature of the 
spatial distrjbution of the diaspores ,-vas indicated both by the high percentage of ~·null'' 
samples, i.e., without diaspores, and the maximum density of diaspores in the samples. 

There is no doubt that the n1icrorclief exerts some influence on the distribution of diaspc>res 
in the surface soil layers. The sites of diaspore accumulation were first of all local depressi(>tls of 
the terrain (Fig. 5), ,vinnowing from whicl1 is rather diffict1lt . . \I~<). part of tl1e (liaspores founll 
in the depressio11s l1ad been carried into then1 b~- tl1e rain \rater. ,\·a~l1i11g a\\.'a~· tl1e ligl1t. ~111all 
seeds of the psan1mophytes frorn tl1e surface of tl1e bar~ sa11<ls. 

The results of the investigations l1ave also co11firmecl tl1e asst1mptio11 l l1at tl1ere occur~ a 
relationship between the number of diaspores pre ent in tl1e surface soil layers and the distance 
from the fructifying individuals. 1\. larger number of diaspores found in tl1e immediate vicinity 
of the individuals that produce them (Figs. 6, 7) 11ot only results from tl1e fact il1at e\ren ligl1t 
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A B C 

• 

Fig. 5. Diaspore distribution in the surface layers of soil (in per cent) in relation to the microrelief 
A - depressions, B - flat areas, C - elevations 
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Fig. 6. Per cent of caryopses of Corynephorus canescens in the surface soil layers (0-2 cm and 2-4 cm) in 
relation to the distance from clumps of mature individuals 
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8eeds will first of all accumulate around .the mother plant (W i Ikon - Micha Is k a 1976), 
but it also indicates that the winnowing of seeds from places covered by vegetation is made 

diffict1l t. 
The analysis, made to complete the basic studies, of the germinating capacity of the seeds, 

selected from the soil, of the species that dominated in the diaspore composition indicates 
(~onsiderable differences between the species (Table III). A very low germinating capacity of 
seeds was recorded for Festuca psammophila, Koeleria glauca and llelichrysum arenarium. They 
are at the same time species which reproduce almost exclusively vegetatively, although in the 
surfa(;e sand layer there is a fairly large number of diaspores, from 138 to 188 per 1 m 2 • Thus a 
lack or a small number of seedlings of the above-named spec~es in the Spergulo-Corynepho­
retum pal(;h are connected primarily with a low production ot seeds capable of germinating, 
and not with an insufficient number of diaspores in the soils of the community. The low 
germinating capacity of these psammophytes is compensated for by their ability to reproduce 

vegetatively. 

Table III. Germinating capacity of seeds of selected species ,, 

• ·,-
Germinating 

Species 
( in per cent) 

• 

Corynephorus canescens 65.2 
Spergula vernalis 42.5 
Tragopogo n l1eterospermus 87.5 

Koeleria glauca 9.3 
Festuca psammophila 7.6 

Helichrysum arenarium 
I 

6.2 
. 

As expected, the per cent germination of the remainder of species was much higher 
(Table III), because each year a mass occurrence of their seedlirtgs could he observed (Sy m o -

n i d e s 1977). 

4. CONCLUSIONS 

The results of the study suggest the following conclusions: 
1. One of the causes of the clumped structure of the distribution of the seedlings of the 

psammophyte species is the uneven, clumped distribution of diaspores in the surface layers of 

the soil. 
2. Accumulation of a large number of diaspores in the immediate vicinity of the individuals 

that produce them explains the formation of one-species aggregations of individuals, 
characteristic of the psammophytes, whereas the winnowing of diaspores from bare sands is 

responsible for the loose, masaic-like structur~ of the dune vegetation. 
3. ' The high distribution of diaspore density per unit area, especially in the surface soil 

layers, justifies the collecting of more than 100 samples for analyses, particularly in the case of 
loose communities with a mosaic-like structure of vegetation, and in the case of communities 

situated on an open ground. 
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4. The over four tin1es richer specific composition of the diaspores in the soil, relative to the 
specific composition of the vegetation in the community under study, indicates on the one 
hand a considerable ease with which foreign diaspores can penetrate the dune sands, and on the 
otl1cr hand the unfavourable conditions of germination and survival of seedlings in the dry and 
infertile habitats. However, the same data indicate that there is a possibility of succession and 
enrichment of the specific composition of the community with an advancing fixation of the 
sands and their enrichment in humus, and thus with an improvement in the water refations. 

5. Because diaspores can easily be washed into the deeper layers of the porous dune soils, 
• 

where they in fact lose the opportunity to germinate, and because there takes place an intense 
winnowing of diaspores out of the sand surface, plants whose seeds require a short rest period 
and are characterized by a high germinating capacity and power are more likely to successfully 
colonize dune habitats than are plants which produce long rest period seeds with a poor 
germinating capacity. 

5. SUMMARY 

The paper contains the results of studies on the numbers, specific composition and distribution of 
diaspores in the soils ( dune sands) of the association Spergulo-Corynephoretum. The aim of the investigations 
was a trial to answer the following two questions which arose during the observations of the mortality of 
set·dlings in psammophyte populations (S )'. m on ides 1977): (1) Do the specific composition and 
quantitative relations between the seedlings of the individual species in dune plant associations reflect the 
composition and numbers of the diaspores contained in the soil? and (2) Is the clumped spatial structure of 
thr seedlings, characteristic of most dune species, connected with the same Lype of spatial distribuLion of the 
set>ds in the surf ace soil layers! 

The results of thr· studies are as follows: 
1. Tl1e specific composition of diaspores in the soil was more than four timt~s richer than the composition 

of t lie vegctat ion of the co1nmt1nity investigated, foreign species being, however, represented by an 
insignificant number of diaspores (Table I, Figs. 1, 2). These results indicate on the one hand that it is 
possibile that foreign species can penetrate, and on the other that there are unfavourahlt> conditions for the 
germinating and survival of seedlings in infertile and dry dune habitats. 

2. The fairly small number of diaspores found in the soils of the community studied (Table II), although 
their production by most psammophytes is known to be high, resulted primarily from an intensive 
winnowing of diaspores from sand areas, poorly coverf•d by vegetation, situated on an open ground. 

3. During the growing season, both the total number of diaspores and the quantitative relations between 
the diaspores of the individual species in the surface soil layers varied considerably, depending on the time of 
diasporc dissemination and thf' time of germination (Tables I, II, Figs. 1, 2). 

4. The V<'r1ical distribution of the diaspores (Fig. 3) shows that they accumulated mainly in the surface 
soil layers; below the level of 14 cm only single diaspores were found. 

5. The horizontal spatial distribution of diasporrs was of a clearly clumped nature; the percentage of 
"nutl'' samples, i.e., samples without diaspores, was high, and there was a considerable percentage of samples 
with a large number of diaspores pr('senl (Fig. 4 ). 

6. The largt.·sl accumulations of diaspores were found in local depressions in the ground (Fig. 3), and in 
the immediate vicinity of th(' mature individuals that produced them (Figs. 6, 7). 

7. ,.\n analysis, made to complete the basic studies, of the germination of the seeds selected from the 
mat rrial obtain•·d from the surfacr soil layers indicates that the absence of thr- seedlings of cf'rtain species, or 
their small nun1h•·r, rt•sult not only from the lack of a sufficient number of diaspores in the soil, but first of 
all from a low gt'rminat ing capacity of the seeds (Tahlt· III). 
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6. POLISH SUMMARY 

Praca zawiera wyniki badan nad liczebnoscicl, skladem gatunkowym oraz rozmieszczeniem diaspor w 
glebach (piaskach wydmowych) zespolu Spergulo-Corynephoretum. Celem tych badan byla pr6ba 
odpowiedzi na dwa pytania, kt6re wylonily si~ w trakcie prowadzenia obserwacji nad wymieraniem siewek 
w populacjach psammofit6w (S y m o n i d e s 1977): 1) czy sklad gatunkowy oraz stosunki ilosciowe 
mi~dzy siewkami poszczeg61nych gatunk6w w zespolach roslinnosci wydmowej Sc! odzwierciedleniem skladu 
i liczebnosci diaspor zawartych w glebie? oraz 2) czy skupiskowa struktura przestrzenna siewek, charak­
terystyczna dla wiykszosci gatunk6w wydmowych, jest zwictzana z takim samym typem rozkladu prze­
strzennego nasion w powierzchniowych warstwach gleby? 

Oto wyniki przeprowadzonych badan: 
1. Skl'ad gatunkowy diaspor w glebie jest ponad czterokrotnie bogatszy niz skl'ad roslinnosci badanego 

zbiorowiska, gatunki obce reprezentowane Sc! jednak w znikomej liczbie (tab. I, rys. 1, 2). Wyniki te swiadczij 
z jednej strony o mozliwosci wnikania obcych gatunk6w, z drugiej zas o niekorzystnych warunkach kielko­
wania i przezywania siewek w jalowych i suchych siedliskach wydmowych. 

2. Stosunkowo niska liczba diaspor wystypUjc\cych w glebach badanego zbiorowiska (tab. II), mimo 
wysokiej produkcji u wiykszosci gatunk6w psammofilnych, wynika przede wszystkim z intensywnego wy­
wiewania diaspor z powierzchni skc\PO pokrytych roslinnoscic\ piask6w na otwartej przestrzeni. 

3. Zar6wno og6lna liczebnosc diaspor, jak tez stosunki ilosciowe miydzy diasporami poszczeg61nych 
gatunk6w w powierzchniowych warstwach gleby zmieniaj~ si~ dose znacznie w sezonie wegetacyjnym, 
zaleznie od terminu rozsiewania diaspor i terminu kiel'kowania (tab. I, II, rys. 1, 2). 

4. Rozmieszczenie pionowe diaspor (rys. 3) swiadczy o gromadzeniu siy ich przede wszystkim w po­
wierzchniowych warstwach gleby; poniiej 14 cm diaspory wyst~pujc\ tylko pojedynczo. 

5. Struktura przestrzenna diaspor w plaszczyznie poziomejjest zdecydowanie skupiskowa; stwierdzono du­
zy procent pr6b ,,zerowych'', tj. bez wystc\Pienia diaspor oraz znaczny procent pr6bek z wystijpieniem duzej 
liczby diaspor (rys. 4 ). 

6. Najwiyksza liczba diaspor skupia si~ w lokalnych zagl~bieniach terenu (rys. 5) oraz w bliskim 
s~iedztwie produkujctcych je osobnik6w doroslych (rys. 6, 7). 

7. Przeprowadzona, w uzupelnieniu zasadniczycl1 badari., analiza kielkowania nasion wyselekcjono­
wanych z powierzchniowych warstw gleby wskazuje, ze brak siewek pewnych gatunk6w, lub niewielka ich 
liczba, wynikaj~ nie tylko z braku odpowiedniej liczby diaspor w glebie, ale przede wszystkim z niskiej 
zdolnosci kielkowania nasion (tab. III). 
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