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The effects of seeds size on the distribution and abundances of plants and seed

banks in a Mediterranean coastal sand dune
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Abstract:In order to explore the effect of seed dimension (average values of sum of length, width and height) or seed size on
plant or seed distribution and abundances, the vegetation and seedling banks as well as soil seed banks were investigated in
Mediterranean coastal sand dunes in Poleg Stream Nature Reserve, Israel. Three representative microhabitats were selected:
1) open patches in a stabilized sand dune, 2) shrub understory in a stabilized sand dune, and 3) trail in an unstabilized sand
dune. Seedling emergence was monitored in each microhabitat during the growing season from November 2000 to April 2001.
At the end of the rainfall season and before seed dispersal (May 2000), the upper 5 cm of the soil of the sampling subplots was
collected. The soil was sieved and ungerminated viable seeds were identified and counted. Then the persistent soil seed banks
in each microhabitat and the whole ecosystem were estimated. The plant composition and abundance of aboveground vegetation

was also investigated in each microhabitats.
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The relationships between seed dimensions and seed persistence, dormant seeds number and total seeds number in soil seed
bank, plant abundance of vegetation and seedling, plant distribution frequency of vegetation in three microhabitats and in
whole sand dune community in a Mediterranean coast sand dune were analyzed by use of Pearson’s relative analysis. The
correlations between seed size and seed persistence, dormant seeds number in soil seed banks were also checked. The
constraints on the percentage of sized seeds and plant species of seed size in the microhabitats and over whole sand dune
ecosystem were construed. Two hypothesis of that short-lived plants have more dormant seeds in soil seed banks and long-lived
plants easily occurred at the disturbed microhabitat were tested.

The results showed that the seed size of vascular plants varies greatly in Mediterranean coastal sand dunes ecosystem.
Especially large or small seeds are very scarce in the community. Most of plant seeds weight was not greater than 10mg. The
seed sizes of various plants showed normal distribution. Seed dimensions were strongly related to seed sizes (p<C0.05). The
microhabitats affected the relationship between seed dimensions (or sizes) and seed persistence. The seed dimensions have a
positive correlation with seed persistence in the open area and shrub understorey as well as in the whole community (p<C
0. 05). But in the trail this correlation was very weak. A positive relationship was also found between seed size and seed
persistence in trail, shrub understorey and whole community (p<C0. 05). But no significant correlation was found in the open
area. No significant correlation was found between seed size and number of dormant seeds and total seeds, abundance of species
in vegetation and seedlings and species distribution frequency in vegetation in the three microhabitats. The middle sized seeds
(0.1~ 10mg)were both abundant and broadly distributed in vegetation, total soil seed banks, seedling banks and persistent
seed banks. The microhabitats affected distribution patterns of plants species that possess various seed mass. Larger seeds
were not always less in soil seed banks in the sand dune ecosystem. The dormant seed banks of perennial plants were much less
than those of annual plants. This proved the hypothesis that annual plants had much more persistent sotl seed banks, and that
plants which have smaller seed weight tend to distribute in unstablized microhabitat such as trail.

Key words : Mediterranean coastal sand dune; seed size; soil seed banks; seed persistence; plant abundance; plant distribution
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Appendix 1 The seed weight of plant species at the Poled Nature Reserve

o 49 o MTER ¥ R o MTER 7 RF
Species (mg)ﬁ (rflm) , Species (mg ), (nilm) _
Seed weight Seed dimension Seed weight Seed dimension

Maresia pulchella 0. 045 0. 08 Anagalis arvensis 0. 51 0. 99
Lathyrus maromoratus 5o. 4 4. 29 Arenaria leptocladus 0. 04 0. 43
Retama raetum 94. 56 4. 75 Silene colorata 0. 15 0. 68
Trifolium palaestinum 2. 56 1. 70 Paronychina argentea 0. 84 1. 23
T'rifolium campestre 0. 28 0. 85 Polycarpon succulentum 0. 35 1. 02
Medicago constricta 2.2 1.78 Prasium majus 4. 56 2. 30
Coronilla scorpioides 0.76 1. 27 Erodium alnifolium 2. 44 2.45
Hippocrepis unisiliquosa 2. 54 2. 10 Chrysanthemum corotarium 2. 088 2. 40

Vicia tetrasperma 18. 55 3. 03 Phagnalon rupestre 0. 057 0. 64
Trigonella cylindraea 1. 77 1. 65 Centaurea speciosa 3. 21 1. 90
Lotus halophilus Var. halophilus 0. 33 0. 86 Senecio vernalis 0.175 1. 01
Ononis viscosa 3. 54 1. 87 Anthelis leucanthemifolia var. 0. 235 1. 04
Hymenocarpus circinnatus 3. 68 1. 97 leucanthemifolia

Nigella arvensis var. palaestina 0. 39 1. 30 Crepis aculeata 0. 39 ~2.28
Fumaria judaica 7.13 3.75 Ifloga spicata 0.038 0. 51
Plantago sacrophylla 0. 605 1.21 Sonchus oleraceas 0. 26 1. 24
Plantago albicans 0. 65 1. 36 Asparagus stipularis 18. 98 3. 05
Papaver humile 0. 07 0. 86 Tulipa agensis 1.55 3. 34
Mercuriales anuua 0.75 1. 65 Allium curtum subsp. curtum 0. 58 1. 22
Euphorbia peplus 0. 18 0. 96 Cutandia philistacea 0. 25 1.32
Rumex bucephalophorus 0. 34 1. 37 Avena barbata 9.12 2. 60
Galium philistaeum 0. 31 0. 81 Lagarus ovatus 0. 63 1.38
Pseudolaya pumila 4. 39 2.97 Bromus rigidus 7.29 5.19
Osyris alba 147. 37 7. 40 Cyperus conglomeratus 1. 98 1. 94
Ainsworthia trachycarpa 0. 892 1. 46 Ammochloa palaestina 0.8 1. 26
Lapula spinocarpus 0. 85 2. 83




