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The processes and mechanisns of the digpersal of fleshy-fruited

plantsat different spatial scales
PEN G Shan-Jiang', HUAN G Zhongi iang'”, PEN G Shao-L in’°, XU Guo-i iang' (1
D inghushan A rboretum, South China Institute o B otany, Chinese A cademy o Sciences, Zhaoging, 526070, China; 2
South China Institute o B otany, ChineseA cadeny o Sciences, Guangzhou, 510650, China). A cta Ecologica Sinica, 2003,
23(4): 777 786
Abstract: The processes asociated w ith the digpersal of fleshy-fruited plants have been an mportant focus
of emlogical research during the last fifteen years These processes include fruit removal, fruit consump-
tion, seed digersal, seed predation, seed bank dynamics, seed gemination and seedling establishment
Some of than interferew ith the mutualistic interaction of frugivorous animals and fleshy-fruited plants
A Ithough in ecology, the mportance of scale has long been recognized and multi-scaled analy ses have been
increasingly advocated, our know ledge of scaling of plant digpersal is still Imited The central thene of
this review is themain processes as®ciated w ith dipersal and regeneration of fleshy-fruited plants at dif-
ferent patial scales A bout 80 publications from 1988 to 2002 on digersal of fleshy-fruited gpeciesw ere
investigated for the gatial scale of these processes The different scales commonly refer to microhabitat,
habitat, landscape, and region However, the study of fleshy-fruited gecies at different scalesw as not
fully balanced, larger scales study w ere scarce and most studies considered only one scale, paying no atten-
tion to the differences in scales

Trangort of seedsby digersersis the key step in the sequence leading from digersal to plant recruit-
ment How ever, other processes acting both before and after seed digpersalmust also be considered, since
they influence the ecological patterns of fleshy-fruited plant recruitment
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Resultsof our reviev showed some tendency in scaling of themain processes of fleshy-fruited plant
digersal and regeneration Seed digersal, seed predation and fruit removal by vertebrate animals are
strongly detemined at the habitat level, and several studies report negative results for contrasts betw een
microhabitat Gem ination and seedling establishment, on the other hand, gppear to be mainly influenced
by differences betw een microhabitat The sanem ight be true for seed bank dynamics, although studieson
larger scales are scarce Distribution patterns of fleshy-fruited plants were observed at larger atial
scales Digersal of plantsin a bio-geographical sense anerges at the landscape, w hereas effectsof clmate
and geogragphical substratemay be most prominentw ithin regional and zonal comparisons

The main factors detem ining fleshy-fruited plant processes have been intensively studied in recent
decades U nfortunately, negative results are found in many publications, w hich makes it difficult to judge
the mportance of scale to a particular process A nother problem is that different scales have not been e
qually well studied No doubt, future research should slve these problems, enabling us to ansver more
fully the supposed scale dependency of fleshy-fruited plant processes patterns
Key words fleshy-fruited plants habitat; scale seed digpersal; seed rain; micro-habitat; landscepe fru-
givory; fruit renoval; seed predation
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Table 1 D isper sl processes of fleshy-fruited plants in different gpatial scales
Scale Area V egetation traits D igpersal process
M icro-habitat Q 01 10(100) m?
Habitat 10 10,000 m?
L andscape Q 01 1000 km?
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Table 2 Summary of nutrients of different food types consumed by ver tebrate frugivores

Non-structure

Food t W at L ipid Protei M i |
00a type ater plas rotein Inerals Carbohydrates
Insects 63 7(56 8 704) 168(24 212 685599 759 89(31 19 14 9(0 5 20 0)
Seeds 11(4 12) 403 39 11(6 14) 22(11 53 69(61 73)
713(38 952) 1857 639 78(L2 245 56(13 194 67856 9823

N eo-tropical fruits

692 9(36 9 901 9(37 588

M editerranean fruits

M ature leaves52 4(46 2 76 2) 33(Q7 107 126(71 26 1)
18 2(7 8 36 3)

Young leaves 71 9(54 82 3) 32(Q7 63

64(25 227)

49(15 113
5034 75

46(11 131) 821(332 937)

69(L9 147
154(18 327

and range of % each component relative to dry mass Data for seeds refer to w et mass
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Fig 1 Relationship between seed digpersal and edges
effect in tropical ecosystans
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( ) Edgesmay influence animal-mediat-
ed seed digpersal directly through changes in microcli-
matic conditions and the distribution of suitable habitats
for frugivorous birds (arrow 1) and plants (arrow 2).
A Iternatively, edgesmay influence seed digpersal indi-
rectly through changes in the resource base of frugi-
vores (arrov 3) and fruiting plants (arrow 4). Over
time, seed digpersal, in return, can affect the structure
and location of edges (arrow 5)
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