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Abstract

Aim: The climate variability hypothesis proposes that species subjected to wide vari-
ation in climatic conditions will evolve wider niches, resulting in larger distributions.
We test this hypothesis in tropical plants across a broad elevational gradient; specifi-
cally, we use a species-level approach to evaluate whether elevational range sizes are
explained by the levels of thermal variability experienced by species.

Location: Central Andes.

Time Period: Present day.

Taxon: Woody plants.

Methods: Combining data from 479 forest plots, we determined the elevational distri-
butions of nearly 2300 species along an elevational gradient (~209-3800m). For each
species, we calculated the maximum annual variation in temperature experienced
across its elevational distribution. We used phylogenetic generalized least square
models to evaluate the effect of thermal variability on range size. Our models in-
cluded additional covariates that might affect range size: body size, local abundance,
mean temperature and total precipitation. We also considered interactions between
thermal variability and mean temperature or precipitation. To account for geometric
constraints, we repeated our analyses with a standardized measure of range size, cal-
culated by comparing observed range sizes with values obtained from a null model.
Results: Our results supported the main prediction of the climate variability hypothesis.
Thermal variability had a strong positive effect on the range size, with species exposed to
higher thermal variability having broader elevational distributions. Body size and local abun-
dance also had positive, yet weak effects, on elevational range size. Furthermore, there was
a strong positive interaction between thermal variability and mean annual temperature.
Main Conclusions: Thermal variability had an overriding importance in driving elevational
range sizes of woody plants in the Central Andes. Moreover, the relationship between
thermal variability and range size might be even stronger in warmer regions, underlining

the potential vulnerability of tropical montane floras to the effects of global warming.
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TABLE 1
Obs.-pred. LRT:
Response Predictor Coeff. p-value corr. R2resicl LR p-value
0.001 0.618 0.389 890.6 .001
1.688 0.001 1.054
3.033 0.001 1.156
0.001 2.069
2.602 0.001 1.952
9.592 0.001
0.001
0.309 0.310 3.591
0.001 0.419 994.5 .001
0.136 0.001 1.055
0.252 0.001
0.001 2.035
0.001 1.946
0.968 0.001 4.014
0.280 0.001 5.806
0.018 0.494 3.550
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