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The processes and mechanisms of the dispersal of fleshy-fruited

plants at different spatial scales
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Abstract: The processes associated with the dispersal of fleshy-fruited plants have been an important focus
of ecological research during the last fifteen years. These processes include fruit removal, fruit
consumption, seed dispersal, seed predation, seed bank dynamics, seed germination and seedling
establishment. Some of them interfere with the mutualistic interaction of frugivorous animals and fleshy-
fruited plants. Although in ecology, the importance of scale has long been recognized and multi-scaled
analyses have been increasingly advocated, our knowledge of scaling of plant dispersal is still limited. The
central theme of this review is the main processes associated with dispersal and regeneration of fleshy-
fruited plants at different spatial scales. About 80 publications from 1988 to 2002 on dispersal of fleshy-
fruited species were investigated for the spatial scale of these processes. The different scales commonly
refer to microhabitat, habitat, landscape., and region. However, the study of fleshy-fruited species at
different scales was not fully balanced, larger scales study were scarce and most studies considered only
one scale, paying no attention to the differences in scales.

Transport of seeds by dispersers is the key step in the sequence leading from dispersal to plant
recruitment. However, other processes acting both before and after seed dispersal must also be

considered, since they influence the ecological patterns of fleshy-fruited plant recruitment.
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Results of our review showed some tendency in scaling of the main processes of fleshy-fruited plant
dispersal and regeneration. Seed dispersal, seed predation and fruit removal by vertebrate animals are
strongly determined at the habitat level, and several studies report negative results for contrasts between
microhabitat. Germination and seedling establishment, on the other hand. appear to be mainly influenced
by differences between microhabitat. The same might be true for seed bank dynamics, although studies on
larger scales are scarce. Distribution patterns of fleshy-fruited plants were observed at larger spatial
scales. Dispersal of plants in a bio-geographical sense emerges at the landscape., whereas effects of climate
and geographical substrate may be most prominent within regional and zonal comparisons.

The main factors determining fleshy-fruited plant processes have been intensively studied in recent
decades. Unfortunately. negative results are found in many publications ., which makes it difficult to judge
the importance of scale to a particular process. Another problem is that different scales have not been
equally well studied. No doubt, future research should solve these problems, enabling us to answer more
fully the supposed scale dependency of fleshy-fruited plant processes patterns.

Key words: fleshy-fruited plants; habitat; scale; seed dispersal; seed rain; micro-habitat; landscape;

frugivory ;{fruit removal;seed predation.
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Table 1 Dispersal processes of fleshy-fruited plants in different spatial scales
Scale Area Vegetation traits Dispersal process

Micro-habitat

0.01~10(100) m?

Habitat 10~10,000 m? N N
Landscape 0.01~1000 km? .
Region >10° km?
1.3
s
s . Holl 10
Lll,o ’
, o o
, o
2
N (Rosaceae) s

(Prunus padus) . (Prunus mahaleb) .

(Prunus spinosa)

(Sorbus aucupania) 17, )

O «iburnum opulus)

(Rosa tomentaso) .

(Crataegus monogyna) . (Carprifoliaceae)

O «Vibwrnum tantana) . (Cornaceae) , (Cornus

controversa) . (Cornus sanguinea) » (Lauraceae) . (Moraceae) . (Rubiaceae)

(Vitaceae) (Myrtaceae) s (8100
) s g
b b o ’
b bl
. (D o, ;
o , s . (2)
L, ; - (3
feod , . (4)
21
* b b
, , . (5) e
b o .
b . o
Levey (fluorescent microsphere method) . s
[23]
b b ’ o
3
3.1
b o
b .’
[24]

o (non-



780

23

exclusive)

s o s 17 (15.6%)
s 23 (21.1%) o s
Pteropodids Phylostomids s s
. 91% S
b
o b
[25
. o
3.2
s ,Restrepo s
[26.27]
. . . )
) o
[13.28~31\0 R ( ) .
s s / ( 2),
s (trade-off) ,
b o ’
[35]
b Y o
2
Table 2 Summary of nutrients of different food types consumed by vertebrate frugivores
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Food type Water Lipids Protein Minerals
carbohydrates
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