
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Fruit availability and seed dispersal in terra firme rain forests of Colombian
Amazonia

Parrado-Rosselli, A.

Publication date
2005

Link to publication

Citation for published version (APA):
Parrado-Rosselli, A. (2005). Fruit availability and seed dispersal in terra firme rain forests of
Colombian Amazonia. [Thesis, fully internal, Universiteit van Amsterdam]. Tropenbos-
International.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/fruit-availability-and-seed-dispersal-in-terra-firme-rain-forests-of-colombian-amazonia(dbc8f406-be6e-46fb-bc2a-10ec0977b8a1).html


Summary 

SUMMARY 

Seed dispersal is the last step in the reproductive cycle of plants, but also the starting 
point in the process of population renewal and recruitment. Seed dispersal 
determines the expansion range, and the spatial and genetic structure of plant 
species. Aimed at better understanding of the ecology and dynamics of Amazonian 
rain forests, some aspects of seed dispersal, including fruit and seed production 
patterns, and mechanisms of seed dispersal were investigated. The central question 
of this research was how seed dispersal processes affect the vegetation composition 
and structure of the highly diverse terra firme rain forests of the Middle Caqueta 
River region of Colombian Amazonia. 

The chapters presented in this thesis are arranged in a thematic progression 
beginning with an introductory chapter, where general background for developing 
this research and a description of the study area are presented. Chapter 2 reports an 
improved and reliable methodology for recording fruit production patterns. From 
Chapters 3 to 6 different aspects of fruit production and seed dispersal are reported. 
Chapter 7 presents the process of developing a participatory research approach with 
the indigenous community Nonuya of Pena Roja for understanding fruit availability 
and seed dispersal. The last chapter (general discussion) serves as a bridge between 
the different chapters presented. It also includes directions for future work and 
personal thoughts on the implications of this research for the better understanding of 
the forest ecology, the interactions between man, plant and animals, and hence, for 
the conservation of tropical rain forests. 

In Chapter 2 the objective was to compare fruiting data derived simultaneously from 
fruit-traps placed on the ground and from canopy-surveyed plots in a terra firme rain 
forest site. Values derived from the canopy-surveyed plots were higher than fruit-
trap estimates. Fruiting patterns obtained throughout both methods were not 
correlated. The results showed that the fruit-trap method does not accurately reflect 
fruiting patterns occurring at the highest levels of the forest, while the canopy-
surveyed plots provided both quantitative and qualitative information on the canopy 
fruit production, and each species contribution. 

Chapter 3 describes monthly changes in fruit availability for animals at the canopy 
level in a terra firme rain forest site. Fruit availability was measured as the number 
of individuals and species bearing fruits each month, the number of fruits and the 
amount of fruit mass per month. After 36 months, 166 species bearing fruits adapted 
for animal seed dispersal were recorded at the canopy level. All estimates showed 
seasonal variation in canopy-fruit availability, peaking in the wettest periods of the 
year (April to June), while low fruiting periods occurred in the late wet and early-
mid dry season (October to January). Trees and palms were the most important 
fruiting growth form, particularly in terms of fruit mass. Nevertheless, climbers and 
epiphytes provided most of the fruits during low fruiting periods of arboreal growth 
forms (late wet and early-mid dry season). Probably, climbers and epiphytes serve as 
an alternative fruit resource for animals, particularly during periods of fruit scarcity. 
Comparison with other tropical rain forests showed that fruit production in the forest 
studied is high in the number of fruiting species, but very poor in the monthly and 
total number of fruits, and in the fruit mass produced per hectare. The low fruit 
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availability seems to explain the low vertebrate densities in this region of Colombian 
Amazonia. 

In Chapter 4 diurnal primary seed dispersal of Dacryodes chimantensis and Protium 
paniculatum (Burseraceae) was studied in a terra firme rain forest site. From 
December 1999 to June 2000 frugivore visits, fruit removal and primary seed 
dispersal were recorded in 5 individuals per species. Mean tree height, area of 
canopy projection, diameter at breast height (dbh), and fruit crop sizes of D. 
chimantensis were found to be larger than in P. paniculatum. During the fruiting 
season of D. chimantensis, mean percentage of ripe fruits relative to the fruit crop 
size ranged between 3 and 21%, while percentage of ripe fruits of P. paniculatum 
ranged between 1 and 15%. Diurnal frugivore activity was observed in 4 out of the 5 
individuals of D. chimantensis, while no diurnal frugivory was observed in the P. 
paniculatum individuals. Only the parrots Amazona festiva and A. amazonica, fed on 
D. chimantensis fruits. They removed an average of 1.8% fruits per tree, but they did 
not carry away viable seeds from the parent tree (primary seed dispersal). In the 
traps located under the area of canopy projection, the number of intact fruits, picked 
and damaged by animals was similar for both species. The small fruit crop sizes, the 
low number of ripe fruits and the low rate of fruit crop reduction, together with the 
low number of visits, fruit removal and diurnal primary seed dispersal by frugivores 
suggest that these two species are dispersal limited. The impact of the low seed 
dispersal by animals on the spatial distribution patterns of these tree species is 
discussed. 

In Chapter 5 it was evaluated the effect of seed dispersal by animals on the patterns 
of spatial distribution of Dacryodes chimantensis (Burseraceae) and Brosimum utile 
(Moraceae), two common tree species of terra firme rain forests of Colombian 
Amazonia. Animal seed dispersers and patterns of seed deposition by frugivores 
were recorded for each tree species. The spatial patterns of seed, seedling and 
sapling distribution relative to parent trees were obtained. In addition, the density 
and spatial distribution of juveniles (1 - 9.99 cm dbh) and adult trees (> 10 cm dbh) 
were recorded throughout a 95 ha area. The results showed that frugivore activity 
and seed dispersal by vertebrates was higher and more efficient in Brosimum than in 
Dacryodes in terms of the number of animal dispersers, the quantity and quality of 
their feeding behaviours, and the number of seeds transported away from the parent 
tree. Tamarins, toucans, and rodents were the main dispersers of Brosimum seeds, 
while no particular species or set of frugivores dispersed Dacryodes seeds. Dispersal 
distances of Dacryodes seeds, seedlings, saplings away from the parent tree (range: 
6.2 - 14.5 m) were consistent with distances of seed deposition by animals (birds = 
5.1 - 8.6 m; mammals = 4.9 - 8.3 m), and with the mean nearest neighbour distance 
of juveniles (10.9 m) and adults (15.4 m). Both Dacryodes juveniles and adults 
exhibited a clumped distribution pattern, with more than 50% of individuals being 
within 15 m of each other. Dispersal distances of Brosimum seeds, seedlings and 
saplings (11.0 - 21.5 m) corresponded well with distances of seed deposition by 
birds (8.9 - 14.0 m) and mammals (14.1 - 18.2 m), with the random distribution 
pattern and nearest neighbour distances of juveniles (20.2 m) and adults (25.2 m). 
The results presented here showed that on the local scale, the low dispersal 
Dacryodes was correlated with a clumped tree population, whereas the high seed 
dispersal of Brosimum was correlated with a randomly distributed tree population. 
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Summary 

The combination of the type of frugivores, their feeding behaviour, and the seed 
displacement by all seed dispersal agents seem to be the most likely explanation for 
the observed spatial patterns of common tree species in the terra firme rain forests of 
Colombian Amazonia. 

In Chapter 6 the objective was to characterise the dispersal spectra and phenology of 
298 vascular plant species of the sandstone plateaus of Colombian Amazonia. 
Dispersal modes were determined by the morphology of dispersion units, personal 
observations on fruit consumption, and an extensive literature review. The number 
of species per dispersal mode for the sandstone plateaus was obtained, as well as for 
two recognised vegetation types: open-herbaceous vegetation and low forest-shrub 
vegetation. Dispersal modes were assigned to 295 plant species. Animals dispersed 
the highest percentage of species (46.6%), while the percentage of autochorous and 
anemochorous species was 29.4 and 23%, respectively. The dispersal spectrum of 
the low forest-shrub vegetation type, based on the coverage of every species, 
showed that percentages of anemochorous (40.2%) and zoochorous species (37.8%) 
were similar. Autochory was the most important seed dispersal mode of the open-
herbaceous vegetation (60%). Birds were the principal group of potential dispersers 
(58.9%) of zoochorous species, and reptiles the least important. Two marked fruiting 
peaks were found, one from the end of the dry season to the beginning of the wet 
season and the second one from the beginning to the middle of the dry season. The 
results showed that besides the differences in the vegetation structure and floristic 
composition between the sandstone plateaus and the adjacent tall forest, there also 
exist differences in the dispersal spectra and the fruiting rhythms. 

Chapter 7 presents a participatory research approach on fruit availability and seed 
dispersal with the indigenous community Nonuya of Pena Roja. This approach 
proceeds in four stages initially with indigenous people as passive field guides 
progressing to active researchers of the project. The starting point was the distant 
relationship between scientific and indigenous peoples' knowledge. The first stage 
(the guide approach) consisted of the participation of indigenous people in a formal 
scientific research merely as guides, where there was little exchange of knowledge. 
During the second stage (the field-assistant approach) the guide became a field-
assistant, and received training and expertise in scientific methodologies for data 
collection. In the third stage (from field-assistant to researcher), the indigenous 
field-assistant realised that it was necessary to know more about nature, his territory, 
culture, and myths. He proposed his "own research" where he successfully 
combined both scientific methodologies and dialogue with elders for obtaining 
information. In the last stage of the process (the researcher approach), information of 
high-quality and relevance to the needs of indigenous people was generated. In 
addition, the indigenous researcher learnt more about his own cultures' classification 
systems, traditions, stories and myths. The interaction between scientists and 
indigenous researchers allowed the exchange of experiences, methodologies and 
learnings, and provided tools for understanding ecological observations and/or 
cultural beliefs. As a result of this, and previous participatory approaches a direct a 
common knowledge dialogue between formal scientists and indigenous people has 
been established in this region of Colombian Amazonia. 
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The final chapter, the general discussion, proposes that the combination of the type 
of dispersal agent and the seed displacement will result in a particular seed shadow, 
which seems to explain the spatial distribution of common plant species of terra 
firme forests on the local scale. Additionally, it is proposed that seed dispersal 
processes in the Middle Caqueta region are limited both by the low fruit production 
and the low animal densities. The low fruit production in the vast terra firme forests 
of the Tertiary sedimentary plain, which is particularly notorious during certain year 
periods, is compensated by complementary fruiting phenologies in other ecosystems 
(i.e. sandstone plateaus), or group of plants such as climbers and epiphytes and/or 
cultivated fruiting trees. This complementarity, enhances seed dispersal of either 
ecosystem or plant-guilds, as competition for seed dispersers is minimised. Finally, I 
discuss about the working methodologies used in this research: observations at the 
canopy level were advantageous for recording fruiting patterns, frugivore activity 
and seed dispersal processes occurring at the highest levels of the forest. 
Participatory research stimulated dialogue and a common knowledge exchange 
between formal scientists and indigenous people, and facilitated dissemination of the 
results among local people. 
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