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Relationship between climatic-niche evolution and species
diversification in Annonaceae, a pantropical family
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(1. Guangxi Key Laboratory of Forest Ecology and Conservation, College of Forestry, Guangxi University,

Nanning 530004, China; 2. Key Laboratory of Vegetation Restoration and Management of Degraded
Ecosystems, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China)
Abstract. Higher species diversity in the tropics is associated with local climate. However,
how climate influences species diversification in the tropics remains unclear. To understand the
effects of climate on tropical species diversification, we calculated the rate of climatic-niche
evolution in the pantropical family Annonaceae. and its correlation with net diversification using
phylogenetic comparative analyses. Results showed that: (1) The rate of climatic-niche
evolution in Annonaceae was low, but the rates for newly differentiated taxa were relatively
high. (2) The evolutionary rates of the lower boundary of the climatic niche (low temperature
and low precipitation) were faster than the upper boundary ( high temperature and high
precipitation). (3) Net diversification rates were closely related to climatic-niche evolution,
especially the temperature niche rates. Our results revealed the importance of climatic-niche
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evolution in species diversification of Annonaceae, providing an important reference for its

protection under current climate change.
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Each point represents a specimen record. Sampled species: Anaxagoreoideae (n=21 spp., ca 70% spp. of subfamily) ,
Ambavioideae (n=21 spp., ca 37.5% spp of subfamily), Annonoideae (n=370 spp., ca 24.4% spp. of subfamily),
Malmeoideae (206 spp., ca 26.3% of subfamily). Bio1 is annual mean temperature. Temperature ranged from -54°C to

30°C, increasing from blue to red.
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Table 1

Evolutionary rates of climatic niche in Annonaceae

# k% Evolutionary rates
Family Bio1(°C/Myr) Bio5(°C/Myr) Bio6(°C/Myr) Bio12(mm/Myr)  Bio16(mm/Myr)  Bio17( mm/Myr)
F24 KR Annonoideae 242 £ 1423 214 +1223 3.37 +1855 39452 +2350.85 167.90 + 1212.44 106.22 + 679.85
AT Ambavioideae  0.17 £0.17a  0.14 £ 0.15a  0.25 + 0.26a  66.67 + 68.93a  23.06 + 34.34a 15.43 + 16.00a
LA Anaxagoreoideae 0.10 £ 0.14a  0.13 +0.23a  0.20 + 0.30a 123.37 + 252.06a 35.05 + 78.91a  27.85 + 50.72a
FIHMW AL Annonoideae 3.78 + 18.21a 3.33 + 15.63a 5.11 + 23.61a 576.92 + 2995.45a 249.98 + 1553.93a 156.14 + 870.65a
FEARTFF Malmeoideae  0.45 +2.00a 042 +1.99a 0.89 + 4.31a 127.98 + 570.84a  48.78 + 216.47a  33.79 + 123.00a

. Biol, 4FE¥it; Bios, miHmit; Bio6, ¥ H &iKii; Biol2, E¥REK; Biol6, mIBZEMIK; Biol7, fTZEMEK, Myr,

AR, TR, NEFH aFRERLE, P<0.05,

Notes: Bio1, annual mean temperature; Bio5, maximum temperature of warmest month; Bio6, minimum temperature of coldest
month; Bio12, annual precipitation; Bio16, precipitation of wettest quarter; Bio17, precipitation of driest quarter. Myr means a
million years, the same below. Lowercase letters mean significant differences at P < 0.05.
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Regression line, A%, and P value were obtained from PGLS analysis results.
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Fig. 2 Relationship between climatic-niche evolution and species age in Annonaceae
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Fig. 3 Comparison of overall evolutionary rates for upper and lower boundaries in Annonaceae
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Fig. 4 Temporal variation in climatic-niche evolutionary rate in Annonaceae based on BAMM reconstruction
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Each point represents a specimen record. Climatic-niche evolution and net diversification rates were calculated based on BAMM

software.
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Fig. 5 Relationship between climatic-niche evolution and species diversity in Annonaceae based
on BAMM reconstruction
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