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Summary

Pollination ecology of Neotropical savannas is reviewed in relation to pollination agent
classes, pollination systems and times of pollination activity in the Venezuelan Central
Plain. Bee pollination is the most frequent pollination agent class in the Venezuelan
plain and Brazilian cerrados where savanna vegetation is represented by a mosaic of
forest-bushed-grassland. Conversely, in Montane Savanna, characterized by treeless
grassland, the frequency of pollination modes is dominated by wind, followed by bee.
The variation of pollination agent classes is also considered in relation to habitats, life
form frequency, flowering phenology, successional stage and disturbance. The diversity
indices of pollinating agent classes were higher for the Venezuelan Central Plain than
for Montane savanna, associated to diversity of habitats and life forms. The association
between life forms and habitats has effects on the frequency of pollination agent classes
in habitats. For example, wind pollination decreases from disturbed areas or savanna to
forest because wind pollination is related to herbaceous life forms. In other areas wind
pollination species are at similar frequency in disturbed and undisturbed savannas.
Horizontal disposition seem to have no direct consequences on pollinating agent
classes. Conversely, vertical disposition is related to pollination type: wind pollination
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is confined to the lowest strata because of the relation between herbaceous life form and
wind pollination in the Venezuelan Central Plain. In this community, bee-, butterfly-,
fly-, wasp-, moth-, beetle-, and wind-pollinated species increase from the dry to the
rainy season, which is associated with the high number of species that flower during the
rainy season. Pollination overlap of flowering phenology with the same pollinating
agent class is related to the habitat type and plant life-form. Low values of pollination
overlap occur among contrasting life and decrease from adjacent habitats, within or
among herbaceous habitats, to distant habitats, within or among herbaceous and woody
habitats. Polyphily is the most abundant category of pollination specialization in the
savanna vegetation and decreases from forest to disturbed area. In contrast, the
proportion of polyphilous species is higher in disturbed than non-disturbed savannas,
and the proportion of monophilous species is higher in non-disturbed than disturbed
savannas for montane areas, indicating that under natural conditions, savanna vegetation
have predominantly specialized pollination system. Pollination system specificity
changes throughout the year: polyphily peaks during the dry season in the Venezuelan
Central Plain. In contrast, monophily peaks during the dry season in disturbed areas and
oligophily peaks at the end of the rainy season in the forest-savanna transition. Diurnal
pollination dominates savanna vegetation, followed by diurnal-nocturnal pollination,
and is absent or in a low proportion for plant species exclusively pollinated during the
night time. The frequency of plant species decrease in the order diurnal - diurnal-
nocturnal - nocturnal pollination for all life forms, habitats and strata. In a temporal
scale, the largest proportion of nocturnal and nocturnal-diurnal pollination species occur
during the rainy season, avoiding interference on a temporal scale and where plant
species diversity is high.

1. Introduction

Savanna represents one of the most extensive vegetation types in the tropics, including a
great variation of physiognomic types and floristic units. Despite of this, pollination
studies of plant species from tropical savannas have been poorly explored at the
community level. The exceptions are some studies of particular species in African and
Neotropical savannas, and a few others at the community level in the Brazilian
Cerrados. There are some areas of savanna that have been examined intensively in
pollination ecology at the community level. These studies have demonstrated the
importance of life forms and habitats on:

= pollination modes frequency,

= pollination system specificity,

= time of pollination activity,

= pollination agent class overlap, and

= temporal variation of pollination classes.

The frequency of life forms and their relative importance in habitats are correlated with
the frequency of pollination modes, the type of pollination system specificity, and time
of pollination activity and what habitats and life forms may reduce pollination agent
class overlap.

In addition to the studies in the Venezuelan Central Plain, a non-formal published study
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in a montane savanna in the Gran Sabana Plateau examined pollination biology for a
representative number of plant species. In this report, the author evaluates many of the
subjects examined in the Venezuelan Central Plain, using the same methodology, which
allow adequate comparisons. Under such circumstances, a comparative analysis of both
studies gives an approximation of pollination biology of different neotropical savannas
at the community level. Moreover, the structure and floristic composition differ between
Venezuelan Central Plain, which is characterized by a mosaic of habitats ranging from
disturbed areas to forest, including areas of grassland or savanna, and the montane
savanna in the Venezuelan Guayana Plateau, characterized by typical grassland, where
herbaceous life forms dominate vegetation. The present chapter allows a comparative
analysis of both types of savanna, including information from other studies on
pollination ecology at the community level.
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