24 7 Vol. 24,No. 7

2004 7 ACTA ECOLOGICA SINICA Jul. ,2004
', Marcelo Sternberg?®, ', Pua Kutiel”
(1. s 1000935 2. N ;3. B )
, 3 (1) L (2)
,(3) ;2001 11 2002 4 , 4
.’ Y ’ ’ 3 ’
: 1 47.4%, 2.5%, 17.0%, 14.5%,1 11. 7%,
1.9%, 3.7%, 1.4%. . . .
N ?3 ’

The impact of microhabitats on the temporal and spatial patterns of seedling

emergence in Mediterranean coastal sand dunes

YU Shun-Li', Marcelo Sternberg®, JIANG Gao-Ming', Pua Kutiel® (1. Quantitative Vegetation Ecology Laboratory,
Institute of Botany, Chinese Academy of Sciences,China ;2. Bar-Ilan University, Israel; 3. Tel Aviv University, Tel Aviv, Israel). Acta Ecologica
Sinica2004,24(7) : 1346~ 1352.

Abstract : Differences in temporal and spatial patterns of seedling emergence were investigated in Poleg Stream Nature Reserve,
Israel. Three microhabitats representative of Mediterranean coastal sand dunes 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 between November 2000 and April 2001.

The seedling densities of main species and functional groups at each observation time and over the whole growing season
were compared between microhabitats by analysis of variance (ANOVA). Species diversity indices were calculated using
Shannon-Weiner index, and H’-diversities of the microhabitats were compared by analysis of variance (ANOVA).

Most of seedlings emerged during the first census. Although germination occurred over the entire growing season, the
total number of seedlings decreased gradually with time. All seedlings in three microhabitats belong to 54 genera and 59

species. Overall average seedling density was 1685+ 279 m *. Among three microhabitats, seedling density in the open area
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was highest, at 2635612 m *, while that of the shrub understory was lowest, 10684110 m . Representation of functional
groups among seedlings was as follows: annual forbs 47.4% , perennial forbs 2.5%, legumes 17. 0%, compositaes 14.5%,
annual grasses 11. 7%, perennial grasses 1. 9%, umbeliferaes 1.4% and crucifers 3.7%.

Microhabitats differ significantly in total seedling densities, seedling species diversity (P<C0.0001) and species richness
(P <C0.0001). The open area generally possessed the greatest species diversity and species richness. Seedling distribution
patterns for the main species and most functional groups differed significantly among the three microhabitats. However, no
clear differences were observed in the distribution patterns of annual grasses or umbeliferaes between the microhabitats.

Different plant species had different distribution patterns. Seedling densities under the shrubs were lower than those in the
open area or the trail area for some species. The seedling densities in the open area were greater than those in the trail and
under shrubs for certain species, such as Trifolium palaestinum, Plantago psyllium, Arenaria leptocladus. Ifloga spicata, and
Rumex bucephalophorus. Seedlings of Polycarpon succulentum and Cutandia philistaea occurred at highest frequencies in the
trail microhabitat. In addition, the seedlings of Anagalis arvensis were seldom found in the trail and the seedlings of Vanlantia
hispida and Fumaria jewdica were often seen under the shrubs.

Seedling germination differed temporally among the three microhabitats, with shrub understory seedlings lagging behind
the others. The seedling number observed at the first census accounted for 72.11% of the whole growing season in the trail
microhabitat, 53.02% in the open area and 44.52% under shrubs. No clear relationship was found between seedling number
and rainfall.
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Fig. 1 Seedling densities of different functional groups and total seedlings in three microhabitats
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Table 1 The percentage of seedlings occurred in every observation period in the three microhabitats and the whole sand dune ecosystem (7)
1 2 3 4

The first seedlings  The second seedlings The third seedlings  The fourth seedlings

Microhabitats Total seedlings

observation observation observation observation
Trail area 72.11 23. 04 4. 29 0.56 100
Open area 53.02 36.13 9.79 1. 06 100
Shrub understory 44.52 39. 86 12. 45 3.17 100
Total community 56. 38 33.39 3.17 1. 37 100
s s s 1
72.11%, 53.02% 44.52% C 2,
2.4 4
1 1 > (p<<
0.0001) ., s . H s
C 2),
2 (p=<<0.0001),
s ; N N (
2),
3 (p<<0.0001), s
N s 3 C 2,

4 (p<<0.0001),
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Fig. 2 Seedling number change trend of different functional groups in 4 observation times in three microhabitats

2

Table 2 The ANOWA results of total seedlings and seedlings of every functional groups between microhabitats in different satges

1 2 3 4
Observation times
servation times The first observation  The second observation — The third observation The fourth observation
Functional groups F value p value F value p value F value p value F value p value
1 Annual grasses 5.16 <C0. 0001 2.32 0.0246 2.14 0.0376 2.17 0.0352
Perenniel grasses 1.58 0.1395 1. 00 0. 4404 — — —
Crucifers 4.52 <C0. 0001 4.52 <C0. 0001 1.19 0.3111
Compositaes 6. 26 <0. 0001 2.45 0.0179 5.46 0. 0054 3. 86 0. 0509
Umbeliferaes 2.23 0. 0304 1.18 0.3153 3. 86 0. 0005 1.00 0. 4404
1 Annual forbs 4. 20 0. 0002 3.26 0. 0026 4. 46 0. 0001 4.12 0. 0003
Perenniel forbs 5.65 <0. 0001 0.71 0.6798 1.77 0.0916 3. 40 0.0016
Legumes 3. 37 0.0017 2. 81 0.0071 0.95 0. 4827 3. 06 0. 0509
Total seedlings 4. 89 <C0. 0001 7.98 <C0. 0001 5.23 <C0. 0001 4.91 <C0. 0001
Species richness 8.50 <C0. 0001 10. 75 <C0. 0001 9.79 <0. 0001 8. 04 <C0. 0001
2.5
s Maresia pulchella Crepis aculeata
(p<<0.0001; p<<0.0001); Plantago psyllium ., Trifolium palaestinum ., Arenaria leptocladus, Ifloga
spicata Rumex bucephalophorus (F 11.3, p<<0.0001; F 6.01, p<<

0.0001; F 4.58, p=0.0002; F 3.1.3, p=0.0032); Polycarpon succulentum Cutandia philistaea
(F 17.91, p<<0.0001; F 9.91,p<<0.0001), Anagalis arvensis (F 6.11, p



7 : 1351
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