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Temporal diversity dynamics of mimosoid legumes, a key ecological component of global
tropical biomes
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Background — The mimosoid legumes (Leguminosae-Mimosoideae) are a pantropically distributed clade of c. 3300 species of large
rainforest trees and lianas, savanna and seasonally dry forest trees and shrubs, and creeping and geoxylic fire-adapted subshrubs.
They occupy a wide ecological amplitude spanning the whole lowland tropics and often constitute abundant or dominant elements in
tropical rain forests, seasonally dry forests and savannas. Here we analyse the temporal origins and evolutionary dynamics of extant
mimosoid diversity in modern tropical biomes, to gain insights into the origins of tropical biodiversity.

Methods —We construct the largest phylogeny for the group to date by adding densely sampled phylogenetic trees of subclades in a
hierarchical fashion onto a well-resolved time-calibrated backbone phylogeny based on Next-Generation Sequencing (NGS) of plastid
and nuclear genes.We correct for unsampled diversity by simulation and estimate speciation, extinction and net diversification rates
across the phylogeny.

Results — While the clade dates back to at least the Early Eocene, most of the extant diversity is derived from later episodes of
diversification from the Early Miocene onwards. Exceptionally high diversity is found in the genus Mimosa (c. 550 spp.) and in a large
clade comprising the tribes Ingeae and Acacieae p.p. (c. 2000 spp.), which includes multiple nested radiations.

Discussion —We propose that the temporal diversity dynamics of mimosoid legumes are best explained by punctuated extinction
and radiation, which leads to episodic species turnover through time. Our findings are important for a general understanding of the
temporal assembly of floras, and indeed whole biotas across — and perhaps beyond — the global tropics.
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Tropical dry forest legumes aren’t just different—they are better
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Background:Trees and lianas from the family Fabaceae are abundant and diverse in many Neotropical dry forests. Possible explanations
for this pattern include biogeographic factors and/or traits that allow legumes to flourish under conditions of highly seasonal water
availability. While it is well established that legumes typically have higher foliar nitrogen concentrations compared to co-occuring taxa,
it is also possible that they differ in other ways.We asked whether legumes have traits that confer competitive advantages in tropical
dry forest in northwestern Costa Rica, where legumes comprise ~18% of trees.

Methods: We used shadehouse experiments to compare germination, growth, morphology, and physiology of a large number of
tropical dry forest legume tree and liana species to diverse, co-occurring non-legume species. In three experiments we manipulated
germination treatment, light and soil conditions, or water and/or nutrient additions to compare legumes to non-legumes across a
range of environmental conditions.

Results: In a germination experiment, legume seeds from 9 species germinated twice as fast and had higher final percentages than 25
non-legume species. Legume tree seedlings in a pot experiment with two light levels (25 and 50% full sun) on two soil types (fertile,
wet soil versus infertile, dry soil) had higher height growth rates and final biomass, and were more responsive to light availability than
|4 species of non-legumes from || different families. To distinguish whether soil water or nutrients are more important for early
performance of legumes and non-legume seedlings, we grew four species of each in a common soil,and pots received added nutrients,
water, both, or no additions. Photosynthetic rates of legumes were twice those of non-legumes, while transpiration rates increased
with water addition, but did not differ between legumes and non-legumes. Height growth in legumes was much more responsive to
added nutrients or nutrients plus water, compared to the non-legume taxa.

Discussion: These studies suggest that legumes have a distinct regeneration niche in this forest. They germinate and grow quickly. This
initial height advantage is maintained over time. Moreover, legume seedlings are more responsive to variations in light, soil moisture,
and soil nutrients compared to non-legumes.This may be an adaptive strategy in tropical dry forests, where resource availability varies
dramatically between wet and dry seasons.
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