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1 Leaf habit, maximum height, and wood density of tropical woody flora in Africa: 

2 phylogenetic constraints, covariation, and responses to seasonal drought 

3 Summary

4 1. How woody flora have evolved to cope with seasonal drought is still poorly known, 

5 especially in tropical Africa, which experiences a drier and more seasonal climate compared 

6 to other tropical regions. 

7 2. Here, we characterized the phylogenetic and climatic distribution of three key traits 

8 associated with desiccation avoidance or tolerance, focusing on self-supporting woody species 

9 of tropical African forests and savannas. We assembled a large database with newly compiled 

10 data on species leaf habit (evergreen vs deciduous, 1,255 species) and maximum height (1,281 

11 species), along with new data on oven-dry wood density (1,363 species), climatic niche, and 

12 phylogenetic relatedness. Bayesian phylogenetic mixed models were used to assess the 

13 phylogenetic signal in niches and trait attributes, to explore individual trait responses to 

14 climate and to investigate trait covariations, both in general and for each climatic niche 

15 separately. To date, this study represents the first quantitative assessment of the phylogenetic 

16 signal in the species leaf habit for the woody flora of tropical Africa, though drought 

17 deciduousness is widespread in seasonal forests and savannas.

18 3. We identified a strong phylogenetic signal, notably for species biome affinity and leaf habit, 

19 but also major evolutionary changes. Relying solely on climate was found to be ineffective for 

20 predicting species wood density and insufficient for accurately predicting species leaf habit or 

21 maximum height. Among forests, the effect of climate on leaf habit became evident when 

22 considering covariations with maximum height or wood density. Small understory species are 
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23 more likely to be evergreen with dense wood, while canopy species are more likely to be 

24 deciduous with light wood. This general pattern varies with climate as both evergreen and 

25 deciduous species coexist in the canopy of the wettest sites.

26 4. Synthesis. This study provides first insights into how phylogenetic constraints and climate 

27 have shaped species traits related to drought strategies for the woody flora of tropical Africa. 

28 It pioneers the modelling of leaf habit in relation to maximum tree height and wood density, 

29 considering numerous species and their phylogenetic relationships. 

30 Keywords

31 Adaptation, Africa, Climatic niche, Deciduous, Evergreen, Phylogenetic signal, Traits, Tropical 

32 biomes.
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33 Introduction

34 The increase in extreme climatic events, such as droughts and heat waves, induces serious 

35 tree mortality around the world (Hartmann et al., 2022) and is expected to worsen 

36 dramatically in the coming decades (Thiery et al., 2021). Predicting how trees will respond to 

37 these changes is crucial and requires an understanding of the functional processes governing 

38 species drought vulnerability (Brodribb et al., 2020). In recent decades, efforts have been 

39 made to improve our knowledge of the drought-related strategies for tropical trees, but the 

40 lack of data in Africa is alarming (Oliveira et al., 2019). There is an urgent need to focus on 

41 African forests and savannas, which together cover around 10% of the world's land area and 

42 are characterized by drier and more seasonal climates than other tropical regions (Silva de 

43 Miranda et al., 2022). 

44 Deciduousness certainly provides a clear advantage in seasonally dry environments. It halts 

45 transpiration and prevents xylem embolism, reducing the risk of hydraulic failure (McDowell 

46 et al., 2008)—a major cause of tropical tree mortality (Rowland et al., 2015). Deciduousness 

47 is likely a crucial desiccation avoidance strategy for many tropical tree species (Oliveira et al., 

48 2021). In central Africa, the percentage of deciduous trees in forest plots has been shown to 

49 increase with the severity of the dry season (Ouédraogo et al., 2016). A marked gradient in 

50 deciduousness has been recognized for long between wet evergreen forests in Gabon and the 

51 vast area covered by semi-deciduous forests further inland (Aubréville, 1968; White, 1979). A 

52 recent analysis of commercial forest inventories across the region confirmed this spatial 

53 pattern and estimated the percentage of deciduous trees to vary between 10% in wet 

54 evergreen forests to approximately 60% in the drier and more seasonal forests (Réjou-

55 Méchain et al., 2021). The relationship between forest deciduousness and climate can 
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56 however be altered by soil fertility (Oliveira et al., 2021; Ouédraogo et al., 2016), as nutrient-

57 poor soils favour species with long-lived leaves, minimizing nutrient costs and outcompeting 

58 deciduous species in short growing periods (Aerts, 1995). In African savannas, which are found 

59 under drier and more seasonal climates than forests (Aleman et al., 2020), the deciduous leaf 

60 habit dominates, as separately reported for the Sudanian (de Bie et al., 1998; Seghieri et al., 

61 2012) and the Zambezian (Chidumayo & Gumbo, 2010) regions.

62 Under similar climatic and soil conditions, deciduous species are likely to adopt a more 

63 acquisitive strategy than evergreen species (Markesteijn & Poorter, 2009; Oliveira et al., 2021 

64 and references therein). The loss of leaves indeed results in a loss of energy, as photosynthesis 

65 is interrupted, and to compensate, deciduous species must exhibit hydraulic and 

66 photosynthetic efficiency during a shorter growing season. Acquisitive strategy has been 

67 related to lower wood density (Reich, 2014; Wright et al., 2010) and increased xylem 

68 susceptibility to embolism (Oliveira et al., 2021). However, the impact of increased embolism 

69 sensitivity on the fitness of deciduous species could be minimal, given their ability to avoid 

70 critical drops in water potential by shedding their leaves during the dry season. In contrast, to 

71 tolerate seasonal drought, evergreen species should adopt a more conservative strategy, 

72 allocating their resources to denser, more embolism-resistant sapwood tissues (Choat et al., 

73 2005; Hacke et al., 2001; Oliveira et al., 2021). Wood density can therefore be considered as 

74 important trait in tree drought research, and is studied globally (Chave et al. 2009), including 

75 in Africa (Maniatis et al., 2011). Yet conflicting evidence for tropical trees exists regarding its 

76 relationship with climate. Some studies report an increase in wood density with decreasing 

77 rainfall (e.g. Fayolle et al., 2016; Ibanez et al., 2017), while the opposite (e.g. Barbosa & 

78 Fearnside, 2004; Maharjan et al., 2011) and no trend have also been reported, the latter 
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79 referring to other determinants of wood density such as soils (Gourlet-Fleury et al., 2011) and 

80 disturbance (Réjou-Méchain et al., 2021).

81 The investment by deciduous species in lighter wood with potentially wider vessels may 

82 enable them to attain greater heights (Fajardo, 2022, 2022; Liu et al., 2015; Olson et al., 2018) 

83 compared to evergreen species, which should prioritize denser tissues resulting in an increase 

84 in hydraulic resistance that may physically limit height (Koch et al., 2004). This contrast 

85 between tall deciduous and small evergreen species has already been reported in moist 

86 forests of central Africa where tall canopy species are typically deciduous and coexist with 

87 small evergreen understory species (Loubota Panzou et al., 2018). The advantage of a taller 

88 stature is evident in forest environments where individuals compete for light (Kitajima & 

89 Poorter, 2010) and in savannas where height growth allows for escaping crown damage 

90 resulting from browsing and low-intensity fires (i.e. the escape height, Dantas & Pausas, 2013). 

91 Concerning small species, they evolved toward other traits in forests, such as producing tough, 

92 well-protected leaves, increasing lifetime carbon gain while limiting self-shading to tolerate 

93 shade in understory (Kitajima & Poorter, 2010; Sterck et al., 2006); and in savannas, they 

94 developed thorns or shrubby forms to prevent browsing or have invested in thick bark to 

95 survive fires (Charles-Dominique et al., 2016).

96 In addition to varying with environmental conditions, traits often display a high phylogenetic 

97 signal, indicating that phylogenetically related species tend to share similar attributes and 

98 occupy similar environments (Blomberg & Garland, 2002). This signal emerges when traits 

99 have evolved only gradually through small changes driven by genetic drift and fluctuating 

100 directional selection, or in response to weak selective pressure (Losos, 2008). In contrast, a 

101 weak phylogenetic signal is expected in traits that have undergone rapid evolutionary changes 
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102 in response to environmental pressures or other forms of selection, or in traits prone to high 

103 phenotypic plasticity or measurement errors (Housworth et al., 2004). Certain traits, like 

104 phenology, show a high phylogenetic signal, as observed for flowering in the northern 

105 hemisphere (Davies et al., 2013) and in Panama (Wright & Calderon, 1995) but this pattern 

106 remains untested for the African flora. In any case, accounting for phylogeny is crucial when 

107 modelling the environmental response of species traits and strategies, as it addresses the 

108 statistical dependence among species resulting from their shared evolutionary history (Davies 

109 et al., 2013).

110 In this study, we aimed to characterize the phylogenetic and climatic distribution of three key 

111 traits associated with two dominant ecological strategies to cope with drought: desiccation 

112 avoidance and tolerance. Traits include leaf habit (deciduous vs. evergreen), maximum height, 

113 and wood density. Based on existing information on species climatic niche (defined here as 

114 the potential niche according to Guisan et al. (2014)) and biome affinity (Gorel et al., 2022), 

115 on phylogenetic relatedness (Janssens et al., 2020), and on a vast compilation of traits, we 

116 specifically addressed the following research questions. (1) What is the strength of the 

117 phylogenetic signal in climatic niches and traits? (2) How do traits vary across climates? (3) To 

118 what extent is the response of leaf habit to dry and seasonal climatic conditions influenced by 

119 species stature and wood density? We hypothesised that the probability of a species being 

120 deciduous increases with climatic water deficit (i.e. the water lost by the environment during 

121 dry months), given the significant advantages of this strategy in drier environments to avoid 

122 run-away xylem embolism. Furthermore, within the same climate, we hypothesise that 

123 species probability to be deciduous increases with maximum tree height and inversely with 

124 wood density. Deciduous species, which avoid drought, are expected to invest in lighter wood 

125 and to reach greater heights (Fajardo, 2022). In contrast, evergreen species invest in denser 
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126 wood with expected higher tolerance to embolism formation, increased hydraulic resistance 

127 and maximum height limitation.

128 Materials and methods

129 Climatic niche

130 In a previous study, 3,136 self-supporting (i.e. excluding climbers) woody species from tropical 

131 Africa were previously assigned to two broad groups corresponding to the forest and the 

132 savanna biomes and six phytoclimatic groups when describing their climatic niches at a finer 

133 resolution (Gorel et al., 2022). These groups were delineated based on species niche similarity. 

134 The niches were modelled using the methods described in Broennimann et al. (2012), using 

135 published occurrence data from the RAINBIO database (Dauby et al., 2016), complemented 

136 with tree species lists in forest (Fayolle et al., 2014) and savanna (Fayolle et al., 2019) sites, 

137 along with climatic spatial data (CMCC-BioClimInd data set, Noce et al., 2020). Species were 

138 then grouped according to their niche similarity using a hierarchical clustering approach with 

139 Ward's algorithm. We re-analysed this dataset to distinguish, in addition to species 

140 characteristic of a given biome or phytoclimatic group, generalist species whose distribution 

141 covers both biomes (Aleman et al., 2020) and forest generalist or savanna generalist species 

142 whose distribution covers all forest or savanna phytoclimatic groups. This led us to recognize 

143 three species groups according to the biome affinity and eight phytoclimatic groups These 

144 groups are differentially exposed to dry and seasonal climatic conditions according to the 

145 Climatic Water Deficit index (CWD, Fig. 1), which quantifies the environmental water loss 

146 during dry months (defined as months where evapotranspiration exceeds rainfall) by summing 

147 the positive differences between monthly potential evapotranspiration and precipitation over 

148 one year. Potential evapotranspiration was derived from monthly minimum and maximum 
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149 temperatures (Droogers & Allen, 2002). Temperature data were from WorldClim  (Hijmans et 

150 al., 2005), and precipitation from CHIRPS, which is calibrated with ground station data and 

151 offers higher precision (Deblauwe et al., 2016). Of the initial phytoclimatic groups assigned by 

152 Gorel et al. (2022), we removed species assigned to the coastal group. The vegetation of this 

153 coastal group forms a forest-savanna mosaic driven by complex topography. In the absence 

154 of clear hypotheses on climatic adaptation for this group, we have excluded it from our study, 

155 and, hence, considered 2,839 species assigned to biomes, phytoclimatic groups, and generalist 

156 categories.

157

158 Figure 1 (a) Dominance across tropical Africa of biomes and phytoclimatic groups delineated in Gorel et al. (2022). Based on 

159 the pairwise niche similarity, the woody species (including trees and shrubs) were categorized into two broad groups, which 

160 represent the species biome affinity, with the forest-associated species (green colours) and the savanna-associated species 

161 (orange and red colours), as well as a generalist group corresponding to species covering both biomes (the generalist group 

162 is not represented in the map). The biomes were further divided into phytoclimatic groups: four forest groups ("wet forest" 

163 in dark green, "moist forest" in pale green, "dry forest" in yellow green and a forest generalist group), and three savanna 

164 subgroups ("cold savanna" in orange, "hot savanna" in red and a savanna generalist group). Solid colours represent areas 

165 where more than 50% of the species present in the pixel are assigned to the corresponding group. Pixels with partial 

166 transparency represent areas where more than 25%, but less than 50%, of the species present in the pixel are assigned to the 
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167 phytoclimatic group. The generalist group at biome level was also included in the phytoclimatic groups. Climatic Water Deficit 

168 experienced by the woody species assigned to (b) biomes and to (c) phytoclimatic groups. Boxes denote median values and 

169 the 25th to 75th percentiles; vertical lines outside of boxes represent the 10th and 90th percentiles. The number of species 

170 assigned to each biome, phytoclimatic group and generalist category is indicated within the boxplots. Note that some zero 

171 values in Climatic Water Deficit for savanna occurrences may result from mispositioned data due to coarse resolution.

172

173 Traits

174 For the tropical woody flora of Africa, we compiled trait attributes at the species level for leaf 

175 habit (n=1,255 species), and maximum height (n=1,281 species) using previously published 

176 database, original studies, and flora (the list of data sources is provided in the Data sources 

177 section). For species both defined as evergreen and deciduous, the deciduous leaf habit was 

178 systematically retained as it expresses the ability of the species for leaf shedding, even barely. 

179 When multiple measures for maximum height and wood density were available, mean values 

180 were computed. Oven-dry wood density values (i.e., oven-dry mass over oven-dry volume) 

181 from xylarium samples were provided by the Service of Wood Biology of the AfricaMuseum in 

182 Tervuren, Belgium (n=1,363 species). The global wood density database compiling basic 

183 density values (Zanne et al. 2009) was not retained here because it contained less information 

184 for tropical Africa. The two databases were not merged due to differences in values between 

185 the basic wood density, measured as oven dry mass to green volume, and the oven-dry wood 

186 density (Vieilledent et al., 2018), despite their expected similar response to environment. The 

187 taxonomic names follow the standards of the Tropicos database, created by the Missouri 

188 Botanical Garden. The R package TNRS was used to resolve plant taxonomic names. In all 

189 datasets, we exclusively included self-supporting species, such as trees and shrubs, while 

190 excluding climbers. As a result, the trait dataset consisted of 1,252 species for leaf habit, 1,275 

191 species for maximum height, and 1,253 species for wood density.
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192 Phylogeny

193 We used a genus-level dated Angiosperm phylogeny (8,394 genera) developed from the 

194 species-level phylogeny (36,106 species) of Janssens et al. (2020). We did not consider the 

195 intra-genus level because the original phylogeny is based on plastid markers which can induce 

196 false topologies within many genera due to chloroplast captures (e.g. Boom et al., 2021 for 

197 Brachystegia and references therein). The phylogeny recognizes some Vachellia and Senegalia 

198 species but has not revised the taxonomy for all the African species previously named Acacia, 

199 especially those we studied. Therefore, we have updated the phylogeny to reflect the 

200 reclassification into Vachellia or Senegalia, as proposed by Kyalangalilwa et al. (2013).

201 The distribution of biomes and trait attributes across the phylogeny was investigated. The 

202 number of species and genera examined varied based on the alignment of traits, biomes, and 

203 phylogeny (Table 1). For example, out of the initial dataset of 2,839 species assigned to biomes 

204 or phytoclimatic groups, 2,630 species were represented by genera included in the phylogeny. 

205 The 499 species included in the phylogeny, with information on biomes (or phytoclimatic 

206 groups) and for the three traits, are presented in Fig. 2. For each trait, the values for all species 

207 with data are presented alongside the phylogeny in Appendix 1 in SI. An overview figure 

208 showing how the whole data are distributed across the phylogeny is also included in Appendix 

209 1. The number of species considered for each trait in each biome or phytoclimatic group is 

210 provided in Fig. 3, along with the data distribution. This includes the proportion of deciduous 

211 vs. evergreen species, as well as the distribution of wood density and maximum height 

212 attributes.

213 Statistical analysis
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214 We constructed three sets of Bayesian phylogenetic mixed models (“MCMCglmm” R package, 

215 version 2.34, Hadfield, 2010), each set addressing one of our research questions. In the first 

216 set (Table 1, M1 to M5), we structured the models to evaluate the phylogenetic and non-

217 phylogenetic variances in the species climatic niche and trait, individually. The second set (M6 

218 to M11) aimed to assess the relationships between the species traits and the climatic niche 

219 (i.e., the trait response to climate). In the third set (M12 to M20), we explored the overall trait 

220 covariations, and the trait covariations within climatic niches.

221 In the first model set (M1 to M5), the species climatic niches (biomes or phytoclimatic groups) 

222 and the traits (leaf habit, maximum height, and wood density) were individually modelled 

223 including only random effects, i.e., the genus-level phylogeny and the genus identity. 

224 Following the method outlined in Sanchez-Martinez et al. (2020), these models allowed the 

225 variance to be partitioned into three components: (1) the phylogenetic variance, quantifying 

226 the proportion of variance in the niche/trait attributes explained by phylogenetic relationships 

227 among genera; (2) the non-phylogenetic intergeneric variance, quantifying the proportion of 

228 variance not explained by the phylogenetic relationships between genera; (3) the intrageneric 

229 variance which corresponds to the residual variance of the models, quantifying the proportion 

230 of variance caused by intra-genus variability in trait. The phylogenetic variance gives a 

231 measure of the phylogenetic signal, also called the “phylogenetic heritability” following 

232 Housworth et al. (2004). The non-phylogenetic and intrageneric variances could result from 

233 rapid evolutionary changes in response to the environment or other forms of selection, “the 

234 nonheritable component” of Housworth et al. (2004). Preliminary analyses, including 

235 simulations of Brownian evolution and randomization of trait attributes (Appendix 2 in SI), as 

236 well as classical assessments of phylogenetic signal using phylogenetic distograms (Hardy & 

237 Pavoine, 2012) and phylogenetic signal statistics (Münkemüller et al., 2012; results not 
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238 shown), were conducted to validate the consistency of variance partitioning and our 

239 interpretation of the results.

240 In the second model set (M6 to M11), each trait (leaf habit, maximum height, and wood 

241 density) was individually modelled in response to biome (or phytoclimatic group) as fixed 

242 effect. The genus-level phylogeny and genus identity were included as random effects. We 

243 analysed model coefficients and performed pairwise tests of factor contrasts using the 

244 "emmeans" R package (Lenth et al., 2021). We quantified the marginal variance (R²m), 

245 representing the part of variance explained by fixed effects (Nakagawa & Schielzeth, 2013), as 

246 well as the remaining proportion of phylogenetic, non-phylogenetic and intergeneric 

247 variances.

248 In the last model set (M12 to M20), we explored the pairwise covariations between traits. 

249 Specifically, leaf habit was modelled in response to maximum height (M12) or oven-dry wood 

250 density (M15). Then, we expanded these models by introducing the climatic niches (biomes 

251 or phytoclimatic groups) and its interaction with maximum height (M13 and M14) or wood 

252 density (M16 and M17) as fixed effects. We also examined how maximum height was related 

253 to oven-dry wood density (M18 to M20). All these models had the same random structure as 

254 the previous models, including two random effects: phylogeny at the genus level and genus 

255 identity. The marginal, phylogenetic, non-phylogenetic and intergeneric variance were also 

256 quantified.

257 Biomes and phytoclimatic groups were modelled as ordinal variables, ordered by increasing 

258 Climatic Water Deficit (using the median; Fig. 1). Leaf habit was modelled as a categorical 

259 variable. Log-transformed maximum height and wood density were modelled as continuous 

260 variables with a Gaussian distribution. We ran the MCMC algorithm for 400,000 iterations with 
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261 a burn-in of 200,000 and collected every 200 sample to thin the chain. In addition, to ensure 

262 that we used a sufficient number of iterations, we calibrated a complex model (M14) with 6 

263 million iterations (burn-in = 2 million, thin = 4,000). We found virtually no difference in the 

264 results and the variance partition compared with the model calibrated with 400,000 iterations. 

265 For each model, the number of species (and corresponding genera) used for calibration is 

266 presented (Table 1) and corresponds to those species that have values for the climatic niche 

267 and/or trait considered and whose genus is included in the phylogeny.

268 Results
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269 Table 1. Variance partitioning for the models tested. All models consider phylogeny at the genus level and genus identity as random effects. The percentages of mean variance, and the lower and 

270 upper 95% confidence intervals (in square brackets) are shown, as well as the number of species and genera used to calibrate the models. The number of species and genera examined varied 

271 depending on the alignment of climatic niches, traits and phylogeny.  The marginal variance is the variance explained by fixed effects. Abbreviations corresponds to phytoclim: phytoclimatic groups, 

272 WD: oven-dry wood density, and hmax: maximum height.

Model set Model Variable to explain 
and fixed effects

Species (n) Genus (n) Phylogenetic variance (%) Non-phylo. intergeneric
variance (%)

Intrageneric
variance (%)

Marginal
variance (%)

M1 biomes ~ 1 2630 627 67.51 [48.73 : 84.58] 17.91 [1.81 : 32.33] 14.57 [10.15 : 19.17] -

M2 phytoclim ~ 1 2630 627 50.75 [34.57 : 65.82] 17.5 [4.84 : 29.03] 31.75 [26.19 : 37.8] -

M3 leaf_habit ~ 1 1159 478 70.66 [43.53 : 93.04] 19.82 [0.03 : 44.64] 9.52 [5.47 : 14.01] -

M4 Log(hmax) ~ 1 1195 469 56.15 [43.32 : 68.03] 6.43 [0.43 : 14.77] 37.42 [30.52 : 43.9] -

1. Phylo. 
and non-

phylogenetic 
components

M5 WD ~ 1 1160 462 50.96 [38.36 : 63.95] 17.23 [8.98 : 27.72] 31.81 [26.6 : 37.75] -

M6 leaf_habit ~ biomes 870 375 73.77 [49.37 : 90.06] 8.08 [0.02 : 28.82] 9.75 [5.3 : 14.27] 8.4 [3.23 : 13.97]

M7 leaf_habit ~ phytoclim 870 375 66.08 [43.03 : 85.85] 10.13 [0.02 : 30.52] 8.33 [4.84 : 12.52] 15.46 [8.41 : 23.16]

M8 Log(hmax) ~ biomes 947 385 46.02 [32.54 : 56.49] 4.39 [0.31 : 11.15] 39.37 [32.38 : 46.72] 10.22 [6.95 : 13.93]

M9 Log(hmax) ~ phytoclim 947 385 46.28 [33.59 : 57.94] 4.09 [0.38 : 10.52] 38.58 [31.49 : 45.87] 11.05 [7.75 : 14.71]

M10 WD ~ biomes 872 370 46 [32.26 : 62.36] 21.77 [9.86 : 32.98] 32.04 [26.24 : 38.15] 0.2 [0 : 0.6]

2. Traits 
response to 

climate

M11 WD ~ phytoclim 872 370 45.75 [31.53 : 61.51] 21.15 [9.54 : 32.33] 32.32 [25.77 : 38.66] 0.78 [0.13 : 1.49]

M12 leaf_habit ~ hmax 875 389 67.96 [34.42 : 93.96] 21.23 [0.02 : 51.17] 9.63 [5.49 : 15.01] 1.18 [0 : 3.17]

M13 leaf_habit ~ biomes + biomes:hmax 715 334 52.22 [22.34 : 74.79] 11.04 [0.02 : 34.13] 12.88 [7.18 : 18.62] 23.86 [13.19 : 35.22]

M14 leaf_habit ~ phytoclim + phytoclim:hmax 715 334 41.46 [17.73 : 64.1] 6.88 [0.02 : 24.32] 10.55 [6.19 : 15.25] 41.11 [27.42 : 55.72]

M15 leaf_habit ~ WD 646 327 69.93 [45.94 : 88.89] 7.88 [0.03 : 29.74] 16.45 [8.75 : 25.36] 5.74 [0.51 : 11.71]

M16 leaf_habit ~ biomes + biomes:WD 577 295 62.88 [38.53 : 83.06] 7.1 [0.03 : 26.46] 14.97 [7.21 : 24.17] 15.05 [6.22 : 25.09]

M17 leaf_habit ~ phytoclim + phytoclim:WD 577 295 53.39 [24.05 : 75.55] 10.19 [0.02 : 30.9] 9.31 [4.65 : 14.71] 27.12 [14.54 : 40.21]

M18 lnhmax ~ WD 659 327 39.49 [25.3 : 54.32] 6.63 [0.39 : 16.24] 52.41 [41.64 : 63.08] 1.46 [0 : 3.27]

M19 log(hmax) ~ biomes + biomes:WD 588 294 36.32 [23.1 : 48.05] 3.67 [0.26 : 9.05] 45.76 [36.13 : 56.03] 14.25 [9.65 : 19.37]

3. Trait 
covariations

M20 log(hmax) ~ clim + clim:WD 588 294 36.65 [22.96 : 47.75] 3.32 [0.35 : 8.36] 44.37 [35.47 : 54] 15.66 [10.2 : 20.32]

273
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274

275

276 Figure 2 Phylogeny, traits, and biomes. (a) The phylogram shows associations between biomes and traits, i.e., leaf habit (inner 

277 circle, yellow and dark green dots for deciduous and evergreen, respectively), maximum height (red dots whose size 

278 represents the variation), and wood density (blue dots whose size represents the variation) at species level (the species were 

279 attached to the genus-level phylogeny as polytomies for illustrative purposes). The species names are coloured according to 

280 their biomes (forest in green, savanna in orange, generalist in grey). Only species (n=499) that have information available for 

281 the biomes and the three traits are considered here and abbreviated names are shown for family with more than five species. 

282 Details on the distribution per families, for families with more than five species in the phylogram, are given for (b) leaf habit, 
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283 (c) maximum height and (d) wood density. Boxes denote median values and the 25th to 75th percentiles; horizontal lines 

284 outside of boxes represent the 10th and 90th percentiles. The number of species (sp) and the standard deviation (sd) are given.

285

286 Phylogenetic and non-phylogenetic components

287 When partitioning the variance between phylogenetic and non-phylogenetic components (M1 

288 to M5, Table 1, Fig. 3a, 3d, 3g), the phylogenetic variance was found substantial (considered 

289 in this case as a measure of phylogenetic signal) for both the species climatic niches (68% of 

290 the total variance for biomes, 51% for phytoclimatic groups) and traits (71% for leaf habit and 

291 56% and 51% for maximum height and wood density, respectively). Large parts of the 

292 phylogeny appeared dominated by a certain climatic niche or certain trait attributes (Fig. 2). 

293 For example, the evergreen leaf habit was predominantly shared among species in the 

294 Clusiaceae and the Annonaceae families, whereas the deciduous leaf habit was dominant in 

295 the Bignoniaceae and Moraceae families (Fig. 2a and b). Climatic niches, leaf habit and wood 

296 density showed similar non-phylogenetic intergeneric variance (around 17% of the total 

297 variance, Table 1). Intrageneric variances were low for leaf habit (around 9%) compared to 

298 phytoclimatic group, wood density and maximum height (around 35%, Table 1) for which rapid 

299 evolutionary changes within genera could be substantial.

300 Trait response to climate

301 Concerning the probability to be deciduous, the climatic niche explained only a small part of 

302 the variability (marginal variance of 8% for biomes and 15% for phytoclimatic groups, M6 and 

303 M7 in Table 1, Fig. 3a). The probability to be deciduous was, however, significantly lower for 

304 forest than for savanna species (0.27 vs 0.47, M6, Fig. 3b) and increased progressively with 

305 Climatic Water Deficit for forest phytoclimatic groups, while remaining consistently high for 

306 all savanna phytoclimatic groups (M7, Fig. 3c). It is worth noting that the phylogenetic variance 
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307 was 71% in M3 and decreased to 66% in M7 (Fig. 3d, Table 1). Since M7 was built on M3 by 

308 including phytoclimatic group as fixed effect, this suggests that part of the phylogenetic signal 

309 in leaf habit is linked to lineage preference for phytoclimatic group, i.e., some parts of the 

310 phylogeny consist of related species that share both the same leaf habit and the same 

311 phytoclimatic group. In contrast, the phylogenetic variance was 74% in M6 (biome as fixed 

312 effect), which is similar to that of M3 (with no significant difference according to the 95% 

313 confidence intervals). This suggests that parts of the phylogeny comprise related species that 

314 occupy the same biome (as indicated by the high phylogenetic variance in M6) but do not 

315 necessarily share the same leaf habit, or vice versa. 

316 Concerning the maximum height, the climatic niche also accounted for a relatively small part 

317 of the variability (marginal variance around 10% for both biomes and phytoclimatic groups, 

318 M8 and M9 in Table 1). Maximum height was significantly higher for forest than for savanna 

319 species (16 m vs 9 m in average, Fig. 3e). As outlined for leaf habit, the small decrease in 

320 phylogenetic variance when including biomes or phytoclimatic groups as fixed effects (M4 vs. 

321 M8, M9) suggests that part of the phylogenetic signal in maximum height is related to lineage 

322 preferences for specific biomes or phytoclimatic groups. 

323 Concerning wood density, including biomes or phytoclimatic groups in the models did not 

324 noticeably affect the partition of variance (with marginal variance being less than 1% in M10 

325 and M11, Table 1, Fig. 3h, 3i). Consequently, we did not identify any significant differences in 

326 wood density among biomes or phytoclimatic groups.
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327

328 Figure 3 Variance partitioning (left panels), data distribution (bar- or violin-plots) and model predictions without random 

329 effects (points with confidence intervals) for (a, b, c) leaf habit, (d, e, f) maximum height, and (g, h, i) wood density according 

330 to biomes (b, e, h) and phytoclimatic groups (c, f, i). The letters above model predictions identify groups that are not 

331 significantly different according to pairwise comparison of contrasts. The marginal variance is the variance explained by fixed 
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332 effects. The number of species with trait values for each biome or phytoclimatic group, along with a phylogenetic match, is 

333 indicated directly below each bar or violin plot.

334 Trait covariations

335 When exploring trait covariations, we found that the biome (or phytoclimatic group) and its 

336 interaction with maximum height explained 24% (or 41%) of the variance in leaf habit 

337 (marginal variance in M13 and M14, Table 1). It should be noted that the contribution of 

338 maximum height alone, without accounting for its interaction with biome or phytoclimatic 

339 group, explained only 1% of the variability in leaf habit (M12). This emphasise that the 

340 relationship between leaf habit and maximum height becomes significant only when 

341 considered within the context of a specific biome or phytoclimatic group. In the forest biome, 

342 the probability to be deciduous increased with maximum height (Fig. 4b), from 0.15 for 

343 understory species (~ 5 m high) to more than 0.50 for emergent tree species (≥ 40 m high). 

344 This trend was shared by all forest phytoclimatic groups (Fig. 4c): the drier the group, the 

345 higher the probability to be deciduous. The wet forest species reach 40 m tall with a relatively 

346 low probability (0.25) to be deciduous, the moist or dry forest species which reach more than 

347 40 m are most likely deciduous (0.65 and 0.80, respectively). For generalist and savanna 

348 species (Fig. 4b), as well as for cold savanna species at a finer resolution (Fig. 4c), the 

349 probability to be deciduous remained high, and there was no apparent relationship between 

350 leaf habit and maximum height. In contrast, among savanna generalists and hot savanna 

351 species, a different trend is observed: species generally exhibit a smaller stature compared to 

352 those in forests, and the probability to be deciduous decreases with increasing maximum 

353 height (Fig. 4c).

354 When wood density was considered instead of maximum height for predicting leaf habit, the 

355 marginal variance was lower (15% for biomes and 27% for phytoclimatic groups, Table 1) and 
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356 the trends were reversed (i.e. the probability of being deciduous decreased as wood density 

357 increased) except for the savanna generalist and the dry forest species. For the forest biome, 

358 the probability to be deciduous was greater for light wood species (Fig. 4e and f). This result 

359 was largely explained by the inverse relationship between maximum height and oven-dry 

360 wood density observed for all species (Fig. 4g, h, i). Differences in stature were maintained 

361 between forest and savanna species, with forest species being taller than savanna species for 

362 the same wood density (Fig. 4h, i).

Page 20 of 52

Journal of Ecology: Confidential Review copy

Journal of Ecology: Confidential Review copy



363

364 Figure 4 Prediction (without random effect) and confidence intervals of models testing the effect of maximum height (a, b, c) 

365 and wood density (d, e, f) on the probability to be deciduous (P(deciduous)), in general (a, d), then considering biomes (b, e) 

366 and phytoclimatic groups (c, f). Data, predictions, and confidence intervals of models testing the relationship between 

367 maximum height and wood density (g) and considering biomes (h) and phytoclimatic groups (i). The marginal variance R²m is 

368 given for each model.

369 Discussion

370 In this study, we offer new insights into the relationship between species climatic niche, traits, 

371 and phylogenetic relatedness in the tropical woody flora of Africa. Species within the same 
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372 lineage tend to occupy similar climatic niche and share comparable attributes, with leaf habit 

373 being the most conserved trait. However, despite the strong phylogenetic signals identified, 

374 our findings also indicate that evolutionary changes, particularly within genera, significantly 

375 contribute to variations in both the climatic niche and traits. Climate alone was found to be a 

376 poor predictor of species leaf habit and our results emphasize the necessity of incorporating 

377 species maximum height or, to a lesser extent, wood density to enhance the accuracy of 

378 predictions. Our results also confirm that, in forest, the probability to be deciduous increases 

379 with water deficit, given the significant advantages of this drought avoidance strategy in drier 

380 environments. Furthermore, we demonstrated that the probability of a species to be 

381 deciduous increases with maximum height and inversely with wood density. We modelled the 

382 changes in species attributes based on their maximum height: from small understory species, 

383 which are more likely to be evergreen, have dense wood and are possibly more drought 

384 tolerant, to taller, light-wooded canopy species which are more likely to be deciduous and 

385 avoid drought. 

386 The phylogenetic constraint on species climatic niche and traits

387 Our results for the African woody flora confirm the accumulating evidence of high 

388 phylogenetic signal in plants, both for the climatic niche and traits. We found that most of the 

389 variability in the species climatic niche (around 68% when considering biome affinity, 51% for 

390 phytoclimatic groups) is associated with phylogenetic relatedness, testifying the tendency of 

391 related species to grow under similar climates. These results are in line with the high climatic 

392 niche conservatism previously found in plants across the global tropics (Crisp et al., 2009; 

393 Ringelberg et al., 2023 for Mimosoids) and in tropical Africa (Gorel et al., 2022). Regarding 

394 traits, leaf habit showed a high phylogenetic signal, with approximatively 70% of its variability 
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395 related to phylogenetic relatedness. To date, our study represents the first quantitative 

396 assessment of the phylogenetic signal in the species leaf habit for the African flora. This result 

397 confirms that it is reasonable to use data observed at the genus or family level as a proxy of 

398 species leaf habit if this information is lacking. High phylogenetic signals have also been 

399 reported for maximum height (Feng et al., 2023; Liu et al., 2015 for Magnioliaceae), and to a 

400 lesser extent for wood density (Chave et al., 2006; Liu et al., 2015; Swenson & Enquist, 2007). 

401 The substantial phylogenetic signal we found for both the climatic niche and traits highlights 

402 that research in species phenology (Davies et al., 2013), maximum height and to a lesser 

403 extent wood density must take phylogeny into account because species cannot be treated as 

404 statistically independent.

405 Despite a strong phylogenetic signal, a notable proportion of the variability in the climatic 

406 niche and traits shows signs of rapid evolutionary changes induced by selection. These 

407 changes occurred both above the genus level (particularly for the climatic niche, the leaf habit, 

408 and the wood density) and within genera (particularly for the phytoclimatic group, the 

409 maximum height). We confirm a certain lability of the climatic niche, albeit relative, as it has 

410 already been demonstrated for particular woody genera, such as the iconic Diospyros genus 

411 (White, 1978, 1988) or Erythrophleum (Gorel et al., 2019) which include both forest and 

412 savanna species. The approach was earlier extended to the tropical woody flora of Africa and 

413 niche lability was found to be widespread though niche conservatism dominates (Gorel et al., 

414 2022). Similarly, while leaf habit is characterised by a high phylogenetic signal, a certain degree 

415 of lability has nevertheless been documented for certain clades, such as the Meliaceae family 

416 (Koenen et al., 2015) or the Viburnum genus (Edwards et al., 2017). The lability in leaf habit 

417 could be shared by many other lineages. The proof is that, despite we found a prevalence 

418 within families of one specific leaf habit reflecting high phylogenetic constraints, almost none 
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419 of them consists exclusively of deciduous or evergreen species. Concerning wood density, a 

420 previous study in the Neotropics showed that around 30% of the variation was related to 

421 differences within genera (Chave et al., 2006) and we obtained a very close figure of 32%. It is 

422 worth noting that measurement inaccuracies for wood density, averaged from individuals of 

423 various sizes, may also artificially increase species variability. Indeed, both wood anatomy and 

424 density, is known to vary considerably depending on the tree size and age (Bastin et al., 2015; 

425 Beeckman, 2016; Doucet et al., 2022) and on the sampling position on the trunk (Kafuti et al., 

426 2019). In general, it is important to recognize that our findings may be influenced by 

427 phenotypic plasticity or measurement errors (Housworth et al., 2004). Additionally, we cannot 

428 control the extent to which trait attributes are phylogenetically structured within genera, 

429 which could lead to an underestimation of the true phylogenetic signal. The forthcoming 

430 nuclear phylogenies will provide a more robust framework for re-evaluating our findings at 

431 the intrageneric level.

432 Trait’s response to climate 

433 Our modelling framework allowed us to show that relying solely on climate was insufficient 

434 for accurate predictions of species leaf habit or maximum height. Indeed, despite the greater 

435 abundance of deciduous trees in savannas than in forests, evergreen and deciduous trees 

436 coexist in both biomes. This pattern suggests that both strategies, drought tolerance and 

437 drought avoidance, might be effective for coping with seasonal drought. However, our model 

438 predictions aligned with recognized trait variation across climates. For instance, the 

439 probability to be deciduous was notably lower for forest species compared to savanna species, 

440 consistent with earlier findings in northern and western African savannas (de Bie et al., 1998; 

441 Seghieri et al., 2012) and within the Diospyros genus (White, 1978). We found an increase in 
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442 the probability to be deciduous with water deficit for forest species, in accordance with the 

443 variation of plot-level deciduousness across the Congo basin previously demonstrated (Réjou-

444 Méchain et al., 2021). Species wood density appeared to be decoupled from climatic 

445 conditions, which aligns with earlier findings in the Neotropics (Chave et al., 2006; Poorter et 

446 al., 2019, the latter reported similar community-weighted mean wood density in wet and dry 

447 mature forests). Although these studies used basic wood density, and our results are based 

448 on  oven-dry wood density, we remain confident that these two density values are comparable 

449 in terms of their responses to environment, because wood density values are highly correlated 

450 as shown for basic and 12% humidity (Vieilledent et al., 2018).

451 The leaf habit response to climate is mediated by species stature and wood density

452 Within the forest biome, the response of species leaf habit to climate became evident when 

453 considering covariations with maximum height or wood density, with a greater probability to 

454 be deciduous for tall species with slight wood and growing under greater Climatic Water 

455 Deficit. Our results are in line with previous findings showing that deciduous species tend to 

456 have lower wood density, an attribute associated with optimized resource acquisition 

457 (Markesteijn et al., 2011) and the attainment of greater heights (Anfodillo et al., 2006; Fajardo, 

458 2022). In addition, lower wood density has been associated with higher hydraulic capacitance 

459 (Lachenbruch et al., 2011) which could effectively delay embolism formation and facilitate 

460 embolism recovery during brief episodes of water shortage when trees are still leafed. Small 

461 evergreen species shows opposite attributes, with dense wood which may reflect their higher 

462 tolerance to desiccation (Gorel et al., 2019; Liang et al., 2021; Markesteijn et al., 2011) and to 

463 shade (Kitajima & Poorter, 2010; Sterck et al., 2006). Although this trend is generally observed, 

464 some species and clades deviate from it. For instance, in the Irvingiaceae family, most species 
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465 in our dataset are deciduous and reach significant heights, yet they have a higher wood density 

466 than expected based on our models (see Appendix 1 in SI). Furthermore, while this general 

467 trend is evident in all forest phytoclimatic groups (except for the dry forest when leaf habit is 

468 considered in relation to wood density), there are slight variations according to water deficit. 

469 Indeed, in the wet forest, where water availability is less restrictive, some tree species can be 

470 evergreen, have light wood, and be able to reach the canopy, as theorized in Oliveira et al. 

471 (2021). In moist forest characterized by drier and more seasonal climates, this combination of 

472 traits seems rather unlikely, as it considerably increases the risk of hydraulic failure (Hacke et 

473 al., 2022; McDowell et al., 2008; Olson et al., 2018). For savanna species, which are typically 

474 more deciduous and smaller than forest species, identifying a consistent pattern of trait co-

475 variation across different climates remains challenging. In cold savannas, the probability to be 

476 deciduous was not correlated with maximum height but decline with wood density. This 

477 mirrors the trade-off observed in forest species and documented in savannas in China (Zhang 

478 et al., 2022), where species either mitigate drought stress through leaf shedding or withstand 

479 embolism with denser wood investment. Unlike forest species, however, adopting either 

480 strategy does not distinctly influence height. A particularly intriguing trend emerges among 

481 savanna generalists and hot savanna species: taller species are more likely to be evergreen. 

482 Additionally, in hot savannas and dry forests, the probability to be deciduous increases with 

483 wood density, suggesting a complementarity between leaf shedding strategies and high wood 

484 density investment. We currently lack clear ecological explanations for these counterintuitive 

485 patterns. Unlike in wet and moist forests, there is limited research on how leaf habit, 

486 maximum height, and wood density interact for drought adaptation in drier environments. 

487 Research in savannas has primarily focused on root densities, storage allocation patterns, and 

488 regrowth capacity (Sankaran, 2019 and references therein). Further investigations into 
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489 morphological and physiological traits are essential to unravel these complexities and deepen 

490 our understanding of ecological strategies in drier environments.

491 To conclude, our study offers important insights into how phylogenetic constraints and 

492 climate shape species traits and their covariation across tropical Africa's woody flora. We 

493 recognize that large-scale trait data compilations may introduce some inaccuracies, such as 

494 approximations in maximum height or leaf habit reporting in floras. Additionally, our niche-

495 based method may sometimes fail to fully capture the precise climatic conditions each species 

496 inhabits. However, given the scarcity of available data, we believe our effort represents one 

497 of the most comprehensive and feasible approaches for studying these large-scale ecological 

498 patterns, specifically for this flora. Large-scale comparisons of plant functional traits 

499 traditionally encompass specific leaf area, maximum height, seed mass (leaf-height-seed 

500 strategy scheme of Westoby, 1998), and wood density (Chave et al., 2009), and here we claim 

501 that for the tropical woody flora of Africa, considering information on leaf habit is equally 

502 crucial. Our current definitions of leaf habit, which rely on the dichotomy between deciduous 

503 and evergreen, may oversimplify the complex range of leaf phenology strategies reported for 

504 savanna species (e.g. de Bie et al., 1998), however, detailed information on leaf phenology 

505 remains scarce for the majority of species. The use of innovative tools such as phenocam 

506 (digital camera capturing time-lapse images of foliage, Brown et al., 2016) shows great 

507 potential in obtaining more refined data, while our results, derived from simple and readily 

508 accessible data, mark an initial step towards understanding the drought-related strategies 

509 employed by tropical trees. 
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Beilschmiedia fulva
Beilschmiedia obscura
Beilschmiedia pierreana
Beilschmiedia ugandensis
Beilschmiedia variabilis

Berchemia discolor
Berchemia zeyheri

Berlinia auriculata
Berlinia bracteosa
Berlinia confusa
Berlinia congolensis
Berlinia craibiana
Berlinia giorgii
Berlinia grandiflora

Blighia sapida
Blighia unijugata
Blighia welwitschii

Bobgunnia fistuloides
Bobgunnia madagascariensis

Bombax buonopozense
Bombax costatum

Boscia albitrunca
Boscia salicifolia
Boscia senegalensis

Boswellia dalzielii
Boswellia papyrifera

Brachystegia boehmii
Brachystegia laurentii
Brachystegia mildbraedii
Brachystegia spiciformis
Brachystegia tamarindoides
Brachystegia taxifolia
Brachystegia utilis

Bridelia atroviridis
Bridelia brideliifolia
Bridelia ferruginea
Bridelia grandis
Bridelia micrantha
Bridelia ripicola

Cadaba farinosa
Cadaba glandulosa

Calpocalyx dinklagei
Calpocalyx heitzii

Campylospermum densiflorum
Campylospermum elongatum
Campylospermum serratum
Campylospermum sulcatum
Campylospermum vogelii

Capparis decidua
Capparis fascicularis
Capparis sepiaria

Carapa grandiflora
Carapa procera

Carissa bispinosa
Carissa spinarum

Cassia abbreviata
Cassia arereh
Cassia mannii
Cassia sieberiana

Celtis adolfi−friderici
Celtis africana
Celtis gomphophylla
Celtis mildbraedii
Celtis philippensis
Celtis tessmannii
Celtis toka
Celtis zenkeri

Chrysophyllum africanum
Chrysophyllum albidum
Chrysophyllum perpulchrum
Chrysophyllum subnudum
Chrysophyllum welwitschii

Chytranthus atroviolaceus
Chytranthus carneus
Chytranthus macrobotrys
Chytranthus mortehanii
Chytranthus setosus

Cissus aralioides
Cissus diffusiflora
Cissus glaucophylla

Citrus aurantiifolia
Citrus limon
Citrus maxima
Citrus x aurantium

Cleistanthus caudatus
Cleistanthus inundatus
Cleistanthus polystachyus
Cleistanthus ripicola

Cleistopholis glauca
Cleistopholis patens

Clerodendrum silvanum
Clerodendrum splendens
Clerodendrum volubile

Coelocaryon botryoides
Coelocaryon preussii

Coffea canephora
Coffea congensis
Coffea mannii

Cola acuminata
Cola altissima
Cola argentea
Cola ballayi
Cola chlamydantha
Cola cordifolia
Cola digitata
Cola flavovelutina
Cola gigantea
Cola greenwayi
Cola griseiflora
Cola lateritia
Cola lepidota
Cola nitida
Cola verticillata

Combretum aculeatum
Combretum adenogonium
Combretum apiculatum
Combretum bracteatum
Combretum collinum
Combretum comosum
Combretum cuspidatum
Combretum demeusei
Combretum erythrophyllum
Combretum glutinosum
Combretum hereroense
Combretum holstii
Combretum kraussii
Combretum lecardii
Combretum micranthum
Combretum molle
Combretum mucronatum
Combretum nigricans
Combretum nioroense
Combretum paniculatum
Combretum platypterum
Combretum racemosum
Combretum zeyheri

Commiphora africana
Commiphora angolensis
Commiphora caerulea
Commiphora glandulosa
Commiphora kerstingii
Commiphora marlothii
Commiphora mollis
Commiphora mossambicensis
Commiphora neglecta
Commiphora pedunculata
Commiphora pyracanthoides
Commiphora quadricincta
Commiphora schimperi
Commiphora schlechteri
Commiphora ugogensis

Cordia africana
Cordia aurantiaca
Cordia millenii
Cordia myxa
Cordia ovalis
Cordia platythyrsa

Corynanthe johimbe
Corynanthe macroceras
Corynanthe pachyceras
Corynanthe talbotii

Crateva adansonii
Crateva kirkii

Crotonogyne giorgii
Crotonogyne preussii

Crudia gabonensis
Crudia harmsiana

Cussonia arborea
Cussonia corbisieri

Cynometra alexandri
Cynometra hankei
Cynometra oddonii
Cynometra schlechteri

Dalbergia boehmii
Dalbergia ecastaphyllum
Dalbergia louisii
Dalbergia melanoxylon
Dalbergia sissoo

Daniellia alsteeniana
Daniellia klainei
Daniellia ogea
Daniellia oliveri
Daniellia pynaertii
Daniellia soyauxii

Desplatsia chrysochlamys
Desplatsia dewevrei
Desplatsia mildbraedii
Desplatsia subericarpa

Detarium macrocarpum
Detarium microcarpum
Detarium senegalense

Dialium bipindense
Dialium dinklagei
Dialium englerianum
Dialium excelsum
Dialium guineense
Dialium pachyphyllum
Dialium pentandrum
Dialium tessmannii
Dialium zenkeri

Dichaetanthera africana
Dichaetanthera corymbosa
Dichaetanthera strigosa

Dichapetalum angolense
Dichapetalum glomeratum
Dichapetalum madagascariense

Dicranolepis buchholzii
Dicranolepis pulcherrima

Diospyros abyssinica
Diospyros bipindensis
Diospyros canaliculata
Diospyros cinnabarina
Diospyros conocarpa
Diospyros crassiflora
Diospyros dendo
Diospyros ferrea
Diospyros gabunensis
Diospyros gilletii
Diospyros hoyleana
Diospyros iturensis
Diospyros kamerunensis
Diospyros lycioides
Diospyros mannii
Diospyros mespiliformis
Diospyros monbuttensis
Diospyros natalensis
Diospyros piscatoria
Diospyros sanza−minika
Diospyros suaveolens
Diospyros undulata
Diospyros whitei
Diospyros zenkeri

Dombeya kirkii
Dombeya quinqueseta
Dombeya rotundifolia
Dombeya torrida

Dovyalis caffra
Dovyalis zenkeri
Dovyalis zeyheri

Dracaena afromontana
Dracaena arborea

Drypetes aframensis
Drypetes afzelii
Drypetes aylmeri
Drypetes capillipes
Drypetes chevalieri
Drypetes cinnabarina
Drypetes floribunda
Drypetes gerrardii
Drypetes gilgiana
Drypetes gossweileri
Drypetes klainei
Drypetes laciniata
Drypetes leonensis
Drypetes molunduana
Drypetes obanensis
Drypetes occidentalis
Drypetes parvifolia
Drypetes paxii
Drypetes preussii
Drypetes principum
Drypetes staudtii

Duboscia macrocarpa
Duboscia viridiflora

Ehretia cymosa
Ehretia rigida

Englerophytum iturense
Englerophytum magalismontanum
Englerophytum natalense

Entada abyssinica
Entada africana
Entada gigas

Entandrophragma angolense
Entandrophragma candollei
Entandrophragma congoense
Entandrophragma cylindricum
Entandrophragma delevoyi
Entandrophragma excelsum
Entandrophragma palustre
Entandrophragma utile

Eremospatha cabrae
Eremospatha haullevilleana

Eriocoelum macrocarpum
Eriocoelum microspermum
Eriocoelum petiolare
Eriocoelum racemosum

Erythrina abyssinica
Erythrina droogmansiana
Erythrina excelsa
Erythrina lysistemon
Erythrina mildbraedii
Erythrina senegalensis
Erythrina sigmoidea

Erythrophleum africanum
Erythrophleum ivorense
Erythrophleum lasianthum
Erythrophleum suaveolens

Euclea divinorum
Euclea natalensis
Euclea racemosa
Euclea undulata

Euphorbia balsamifera
Euphorbia candelabrum
Euphorbia dawei
Euphorbia drupifera
Euphorbia grandifolia
Euphorbia kamerunica
Euphorbia paganorum
Euphorbia sudanica
Euphorbia tirucalli

Ficus abutilifolia
Ficus asperifolia
Ficus barteri
Ficus elasticoides
Ficus exasperata
Ficus glumosa
Ficus ingens
Ficus laurifolia
Ficus lingua
Ficus lutea
Ficus mucuso
Ficus platyphylla
Ficus polita
Ficus recurvata
Ficus sansibarica
Ficus sur
Ficus sycomorus
Ficus thonningii
Ficus variifolia
Ficus vogeliana
Ficus wildemaniana

Funtumia africana
Funtumia elastica

Garcinia afzelii
Garcinia epunctata
Garcinia kola
Garcinia mannii
Garcinia ovalifolia
Garcinia punctata
Garcinia quadrifaria
Garcinia smeathmanii
Garcinia staudtii

Gardenia erubescens
Gardenia imperialis
Gardenia sokotensis
Gardenia ternifolia

Gilbertiodendron dewevrei
Gilbertiodendron diphyllum
Gilbertiodendron ogoouense

Grewia brunnea
Grewia cissoides
Grewia coriacea
Grewia damine
Grewia flavescens
Grewia lasiodiscus
Grewia mollis
Grewia similis
Grewia tenax

Guibourtia coleosperma
Guibourtia conjugata
Guibourtia copallifera
Guibourtia demeusei

Gymnosporia buxifolia
Gymnosporia harveyana
Gymnosporia senegalensis

Heisteria parvifolia
Heisteria trillesiana
Heisteria zimmereri

Hexalobus crispiflorus
Hexalobus monopetalus

Homalium africanum
Homalium letestui
Homalium longistylum
Homalium smythei
Homalium stipulaceum
Hugonia planchonii
Hugonia platysepala

Hymenocardia acida
Hymenocardia heudelotii
Hymenocardia lyrata
Hymenocardia ulmoides

Hyphaene coriacea
Hyphaene petersiana
Hyphaene thebaica

Irvingia excelsa
Irvingia gabonensis
Irvingia grandifolia
Irvingia robur
Irvingia smithii
Irvingia tenuinucleata

Isoberlinia doka
Isoberlinia paradoxa
Isoberlinia tomentosa

Isolona congolana
Isolona hexaloba
Isolona pilosa
Isolona thonneri

Jasminum abyssinicum
Jasminum dichotomum
Jasminum schimperi

Julbernardia globiflora
Julbernardia paniculata
Julbernardia seretii

Justicia claessensii
Justicia maxima

Khaya anthotheca
Khaya grandifoliola
Khaya ivorensis
Khaya nyasica
Khaya senegalensis

Lannea acida
Lannea discolor
Lannea edulis
Lannea fulva
Lannea humilis
Lannea schweinfurthii
Lannea velutina
Lannea welwitschii

Lasiodiscus mannii
Lasiodiscus marmoratus
Lasiodiscus palustris

Leptactina arborescens
Leptactina involucrata

Leptaulus congolanus
Leptaulus daphnoides

Lindackeria dentata
Lindackeria poggei

Lophira alata
Lophira lanceolata

Lovoa swynnertonii
Lovoa trichilioides

Macaranga barteri
Macaranga capensis
Macaranga heudelotii
Macaranga hurifolia
Macaranga kilimandscharica
Macaranga monandra
Macaranga paxii
Macaranga saccifera
Macaranga schweinfurthii
Macaranga spinosa
Macaranga staudtii

Maerua duchesnei
Maerua gilgii

Maesobotrya barteri
Maesobotrya floribunda
Maesobotrya klaineana
Maesobotrya longipes

Magnistipula butayei
Magnistipula cupheiflora
Magnistipula zenkeri

Manilkara fouilloyana
Manilkara letouzei
Manilkara mabokeensis
Manilkara obovata
Manilkara pellegriniana

Maprounea africana
Maprounea membranacea

Maranthes aubrevillei
Maranthes chrysophylla
Maranthes gabunensis
Maranthes glabra
Maranthes kerstingii

Markhamia lutea
Markhamia tomentosa

Memecylon afzelii
Memecylon laurentii

Microcos malacocarpa
Microcos oligoneura
Microcos pinnatifida

Microdesmis camerunensis
Microdesmis puberula

Millettia barteri
Millettia drastica
Millettia duchesnei
Millettia dura
Millettia eetveldeana
Millettia grandis
Millettia griffoniana
Millettia harmsiana
Millettia laurentii
Millettia sanagana

Mimusops andongensis
Mimusops bagshawei
Mimusops zeyheri

Mitragyna rubrostipulata
Mitragyna stipulosa

Monodora angolensis
Monodora myristica
Monodora tenuifolia

Monotes africana
Monotes hypoleucus
Monotes katangensis
Monotes kerstingii

Morinda lucida
Morinda morindoides

Myrianthus arboreus
Myrianthus holstii
Myrianthus preussii
Myrianthus scandens

Myrica kandtiana
Myrica serrata

Myrsine africana
Myrsine melanophloeos
Myrsine pellucidostriata

Napoleonaea imperialis
Napoleonaea vogelii

Nauclea diderrichii
Nauclea gilletii
Nauclea latifolia
Nauclea pobeguinii

Nesogordonia kabingaensis
Nesogordonia papaverifera

Neuropeltis acuminata
Neuropeltis velutina

Newtonia buchananii
Newtonia duparquetiana

Nuxia congesta
Nuxia oppositifolia

Ochna afzelii
Ochna calodendron
Ochna pulchra
Ochna rhizomatosa
Ochna schweinfurthiana

Olax gambecola
Olax subscorpioidea

Omphalocarpum elatum
Omphalocarpum lecomteanum
Omphalocarpum procerum

Ouratea affinis
Ouratea arnoldiana
Ouratea calophylla
Ouratea welwitschii

Oxyanthus formosus
Oxyanthus pyriformis
Oxyanthus speciosus
Oxyanthus unilocularis

Ozoroa insignis
Ozoroa obovata
Ozoroa paniculosa

Pancovia harmsiana
Pancovia laurentii
Pancovia turbinata

Parinari congensis
Parinari congolana
Parinari curatellifolia
Parinari excelsa
Parinari hypochrysea

Parkia bicolor
Parkia biglobosa
Parkia filicoidea

Pauridiantha callicarpoides
Pauridiantha efferata
Pauridiantha floribunda

Pavetta corymbosa
Pavetta crassipes
Pavetta lanceolata
Pavetta tetramera
Pavetta zeyheri

Pentaclethra eetveldeana
Pentaclethra macrophylla

Pericopsis angolensis
Pericopsis elata
Pericopsis laxiflora

Philenoptera cyanescens
Philenoptera laxiflora
Philenoptera violacea

Phyllanthus muellerianus
Phyllanthus physocarpus
Phyllanthus reticulatus
Phyllanthus salviifolius
Phyllanthus welwitschianus

Phyllocosmus africanus
Phyllocosmus calothyrsus
Phyllocosmus sessiliflorus

Piliostigma reticulatum
Piliostigma thonningii

Piper guineense
Piper umbellatum

Pouteria altissima
Pouteria pierrei

Prioria balsamifera
Prioria buchholzii
Prioria joveri
Prioria oxyphylla

Prosopis africana
Prosopis juliflora

Protomegabaria macrophylla
Protomegabaria stapfiana

Psychotria brevipaniculata
Psychotria peduncularis

Psydrax arnoldianus
Psydrax palma
Psydrax parviflorus
Psydrax subcordatus

Pterocarpus angolensis
Pterocarpus erinaceus
Pterocarpus lucens
Pterocarpus mildbraedii
Pterocarpus rotundifolius
Pterocarpus santalinoides
Pterocarpus soyauxii

Pterygota augouardii
Pterygota bequaertii
Pterygota macrocarpa
Pterygota mildbraedii

Pycnanthus angolensis
Pycnanthus marchalianus

Quassia africana
Quassia undulata

Raphia hookeri
Raphia monbuttorum
Raphia regalis
Raphia vinifera

Rauvolfia caffra
Rauvolfia mannii
Rauvolfia vomitoria

Rinorea longifolia
Rinorea oblongifolia
Rinorea subsessilis
Rinorea welwitschii

Rothmannia hispida
Rothmannia lateriflora
Rothmannia longiflora
Rothmannia lujae
Rothmannia urcelliformis
Rothmannia whitfieldii

Schotia brachypetala
Schotia capitata

Schrebera alata
Schrebera arborea

Searsia lancea
Searsia leptodictya
Searsia natalensis
Searsia pyroides

Senegalia ataxacantha
Senegalia burkei
Senegalia caffra
Senegalia dudgeonii
Senegalia erythrocalyx
Senegalia galpinii
Senegalia gourmaensis
Senegalia kamerunensis
Senegalia macrostachya
Senegalia nigrescens
Senegalia pentagona
Senegalia polyacantha
Senegalia senegal

Senna alata
Senna petersiana
Senna singueana

Solanum dasyphyllum
Solanum torvum

Sorindeia africana
Sorindeia grandifolia

Sterculia dawei
Sterculia oblonga
Sterculia rhinopetala
Sterculia setigera
Sterculia subviolacea
Sterculia tragacantha

Stereospermum acuminatissimum
Stereospermum kunthianum

Strombosia grandifolia
Strombosia pustulata
Strombosia scheffleri
Strombosia zenkeri

Strychnos aculeata
Strychnos camptoneura
Strychnos cocculoides
Strychnos icaja
Strychnos madagascariensis
Strychnos phaeotricha
Strychnos pungens
Strychnos spinosa
Strychnos usambarensis

Synsepalum brevipes
Synsepalum cerasiferum
Synsepalum dulcificum
Synsepalum msolo
Synsepalum stipulatum
Synsepalum subcordatum

Syzygium cordatum
Syzygium giorgii
Syzygium guineense
Syzygium littorale
Syzygium owariense
Syzygium rowlandii
Syzygium staudtii

Tabernaemontana crassa
Tabernaemontana inconspicua
Tabernaemontana penduliflora

Tapura africana
Tapura fischeri

Terminalia albida
Terminalia avicennioides
Terminalia brownii
Terminalia catappa
Terminalia chebula
Terminalia engleri
Terminalia hylodendron
Terminalia laxiflora
Terminalia leiocarpa
Terminalia macroptera
Terminalia mollis
Terminalia myrtifolia
Terminalia schimperiana
Terminalia sericea
Terminalia superba

Tessmannia africana
Tessmannia anomala
Tessmannia lescrauwaetii

Tetracera alnifolia
Tetracera rosiflora
Tetracera stuhlmanniana

Tricalysia anomala
Tricalysia coriacea
Tricalysia pallens

Trichilia dregeana
Trichilia emetica
Trichilia gilgiana
Trichilia heudelotii
Trichilia monadelpha
Trichilia prieuriana
Trichilia retusa
Trichilia rubescens
Trichilia tessmannii
Trichilia welwitschii

Trichoscypha acuminata
Trichoscypha arborea
Trichoscypha oddonii

Triclisia dictyophylla
Triclisia gilletii

Uapaca acuminata
Uapaca guineensis
Uapaca heudelotii
Uapaca mole
Uapaca nitida
Uapaca sansibarica
Uapaca staudtii
Uapaca togoensis
Uapaca vanhouttei

Uvariastrum insculptum
Uvariastrum pierreanum

Uvariopsis dioica
Uvariopsis solheidii

Vachellia gerrardii
Vachellia hockii
Vachellia kirkii
Vachellia nilotica
Vachellia robusta
Vachellia seyal
Vachellia sieberiana
Vachellia tortilis
Vachellia xanthophloea

Vangueria apiculata
Vangueria esculenta
Vangueria infausta

Vepris afzelii
Vepris glaberrima
Vepris grandifolia
Vepris lanceolata
Vepris louisii
Vepris nobilis
Vepris reflexa
Vepris soyauxii

Vitex congolensis
Vitex doniana
Vitex ferruginea
Vitex grandifolia
Vitex keniensis
Vitex madiensis
Vitex rivularis
Vitex thyrsiflora

Voacanga africana
Voacanga chalotiana

Ximenia americana
Ximenia caffra

Xylopia acutiflora
Xylopia aethiopica
Xylopia africana
Xylopia aurantiiodora
Xylopia cupularis
Xylopia gilbertii
Xylopia hypolampra
Xylopia longipetala
Xylopia parviflora
Xylopia phloiodora
Xylopia pynaertii
Xylopia quintasii
Xylopia rubescens
Xylopia staudtii
Xylopia villosa

Zanthoxylum chalybeum
Zanthoxylum gilletii
Zanthoxylum heitzii
Zanthoxylum lemairei
Zanthoxylum leprieurii
Zanthoxylum rubescens

Ziziphus jujuba
Ziziphus mucronata
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evergreen

Supplementary information I

Species leaf habit (deciduous : yellow dot,
evergreen: green dot) alongside phylogeny.
The species were attached to the genus-level phylogeny 
as polytomies for illustrative purposes.
Abbreviated names are shown for family with more 
than five species.  
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Lonchocarpus sericeus

Mundulea sericea
Tephrosia vogelii

Dioclea reflexa

Platysepalum chevalieri
Abrus laevigatus

Cajanus kerstingii

Aganope stuhlmannii

Sesbania sesban
Gliricidia sepium

Baphiopsis parviflora

Aeschynomene elaphroxylon

Andira inermis

Calpurnia aurea
Camoensia brevicalyx

Angylocalyx pynaertii
Xanthocercis zambesiaca
Mildbraediodendron excelsum
Cordyla pinnata

Samanea leptophylla
Calliandra surinamensis

Faidherbia albida

Mimosa pigra

Cylicodiscus gabunensis

Dichrostachys cinerea

Piptadeniastrum africanum

Tetrapleura tetraptera

Parkinsonia aculeata
Delonix regia

Peltophorum africanum
Burkea africana
Pachyelasma tessmannii

Distemonanthus benthamianus

Didelotia unifoliolata

Hymenostegia mundungu
Tetraberlinia bifoliolata

Cryptosepalum congolanum
Paramacrolobium coeruleum

Neochevalierodendron stephanii
Scorodophloeus zenkeri

Lebruniodendron leptanthum

Copaifera mildbraedii
Baikiaea insignis

Gilletiodendron kisantuense
Hylodendron gabunense

Stemonocoleus micranthus

Securidaca longipedunculata
Carpolobia alba

Milicia excelsa
Morus mesozygia

Trilepisium madagascariense
Antiaris toxicaria

Musanga cecropioides

Holoptelea grandis

Rhamnus prinoides
Maesopsis eminii

Phylica ericoides

Prunus africana

Poga oleosa
Anisophyllea polyneura

Pseudolachnostylis maprouneifolia

Keayodendron bridelioides

Margaritaria discoidea
Flueggea virosa

Protomegabaria stapfiana
Spondianthus preussii

Thecacoris leptobotrya

Neocarya macrophylla

Mammea africana
Endodesmia calophylloides

Symphonia globulifera

Centroplacus glaucinus

Heteropterys leona

Trimeria grandifolia
Flacourtia indica

Salix mucronata

Ophiobotrys zenkeri
Oncoba spinosa

Scottellia klaineana
Lindackeria dentata

Kiggelaria africana

Barteria nigritana

Rhizophora mucronata
Anopyxis klaineana

Pinacopodium congolense
Erythroxylum mannii

Aneulophus africanus

Mareya micrantha
Ricinus communis

Alchornea cordifolia
Mareyopsis longifolia

Discoglypremna caloneura

Sclerocroton cornutus
Gymnanthes inopinata

Maprounea membranacea
Spirostachys africana

Dichostemma glaucescens

Plagiostyles africana

Ricinodendron heudelotii

Grossera macrantha
Cavacoa quintasii

Neoboutonia macrocalyx

Shirakiopsis elliptica

Tetrorchidium didymostemon
Klaineanthus gaboniae

Klainedoxa gabonensis
Desbordesia glaucescens

Sacoglottis gabonensis
Microdesmis puberula

Loeseneriella africana
Elaeodendron transvaalense
Cassine peragua

Lepidobotrys staudtii

Turraeanthus africana
Guarea cedrata

Ekebergia capensis

Citropsis articulata
Clausena anisata

Calodendrum capense

Ptaeroxylon obliquum

Pierreodendron africanum
Nothospondias staudtii

Lecaniodiscus cupanioides

Placodiscus pseudostipularis

Sapindus saponaria
Lepisanthes senegalensis

Paullinia pinnata

Zanha golungensis
Ganophyllum giganteum

Dodonaea viscosa

Anacardium occidentale
Mangifera indica

Spondias mombin

Sclerocarya birrea

Santiria trimera
Canarium schweinfurtii

Aucoumea klaineana

Adansonia digitata
Ceiba pentandra
Rhodognaphalon brevicuspe

Gossypium herbaceum

Heritiera densiflora
Christiana africana

Triplochiton scleroxylon
Mansonia altissima

Theobroma cacao

Clappertonia ficifolia
Glyphaea brevis

Synaptolepis oliveriana
Dicranolepis pulcherrima

Bixa orellana

Crateva kirkii
Pentadiplandra brazzeana
Salvadora persica
Carica papaya

Eugenia nigerina
Psidium guajava

Heteropyxis natalensis
Erismadelphus exsul

Dichaetanthera africana

Galpinia transvaalica
Lawsonia inermis

Punica granatum

Bersama abyssinica
Leea guineensis

Coddia rudis
Schumanniophyton magnificum

Aulacocalyx jasminiflora

Hyperacanthus amoenus

Ixora brachypoda

Canthium inerme

Polysphaeria lanceolata
Kraussia floribunda

Feretia apodanthera
Massularia acuminata

Sericanthe chevalieri
Belonophora coriacea
Coffea mufindiensis

Rytigynia senegalensis
Fadogia erythrophloea

Vangueriella vanguerioides
Morelia senegalensis

Psydrax arnoldianus

Keetia venosa
Crossopteryx febrifuga

Pseudomussaenda stenocarpa
Heinsia crinita

Breonadia salicina
Cephalanthus natalensis

Psychotria psychotrioides
Morinda lucida

Calotropis procera
Leptadenia pyrotechnica
Holarrhena floribunda

Adenium obesum
Carissa bispinosa

Pleiocarpa pycnantha
Picralima nitida

Diplorhynchus condylocarpon

Voacanga africana

Landolphia heudelotii

Newbouldia laevis

Kigelia africana

Spathodea campanulata
Crescentia cujete

Citharexylum flexuosum
Lippia chevalieri

Justicia maxima
Thunbergia erecta
Avicennia marina

Gmelina arborea
Premna angolensis
Tectona grandis
Clerodendrum thyrsoideum

Halleria lucida
Buddleja salviifolia

Ehretia rigida

Ipomoea carnea
Withania somnifera

Apodytes dimidiata

Vernonia colorata
Tarchonanthus camphoratus

Cussonia arborea
Polyscias fulva
Steganotaenia araliacea
Pittosporum viridiflorum

Lasianthera africana
Ilex mitis

Vitellaria paradoxa

Tridesmostemon omphalocarpoides
Breviea sericea

Sideroxylon inerme
Autranella congolensis

Maesa lanceolata

Tamarix senegalensis

Osyris lanceolata

Ptychopetalum petiolatum

Aptandra zenkeri
Ongokea gore

Coula edulis

Diogoa zenkeri
Strombosiopsis tetrandra

Myrothamnus flabellifolia

Protea madiensis
Tinospora bakis

Hyphaene coriacea
Phoenix reclinata

Elaeis guineensis

Oxytenanthera abyssinica

Pandanus candelabrum

Uvariodendron molundense

Uvaria chamae
Monanthotaxis enghiana

Anonidium mannii
Annona senegalensis

Artabotrys rufus

Meiocarpidium oliverianum

Polyceratocarpus parviflorus
Greenwayodendron suaveolens

Staudtia kamerunensis

Persea americana
Hypodaphnis zenkeri

Gyrocarpus americanus
Warburgia ugandensis

Afrostyrax kamerunensis
Afrostyrax lepidophyllus

Afzelia africana
Afzelia bella
Afzelia bipindensis
Afzelia pachyloba
Afzelia quanzensis

Aidia micrantha
Aidia ochroleuca

Albizia adianthifolia
Albizia altissima
Albizia chevalieri
Albizia coriaria
Albizia ferruginea
Albizia glaberrima
Albizia grandibracteata
Albizia gummifera
Albizia laurentii
Albizia lebbeck
Albizia malacophylla
Albizia suluensis
Albizia tanganyicensis
Albizia zygia

Allophylus africanus
Allophylus dregeanus
Allophylus natalensis

Alstonia boonei
Alstonia congensis

Amphimas ferrugineus
Amphimas pterocarpoides

Annickia affinis
Annickia chlorantha

Anthocleista grandiflora
Anthocleista liebrechtsiana
Anthocleista schweinfurthii
Anthocleista vogelii
Anthocleista procera

Anthonotha cladantha
Anthonotha fragrans
Anthonotha macrophylla

Antidesma laciniatum
Antidesma membranaceum
Antidesma venosum
Antidesma vogelianum
Antidesma rufescens

Antrocaryon klaineanum
Antrocaryon micraster
Antrocaryon nannanii

Aoranthe cladantha
Aoranthe nalaensis

Aphanocalyx cynometroides
Aphanocalyx microphyllus
Aphanocalyx margininervatus
Aphanocalyx pectinatus

Aporrhiza urophylla
Aporrhiza paniculata

Balanites aegyptiacus
Balanites maughamii
Balanites wilsoniana

Baphia dewevrei
Baphia laurifolia
Baphia leptobotrys
Baphia pubescens

Bauhinia petersiana
Bauhinia rufescens

Beilschmiedia anacardioides
Beilschmiedia congolana
Beilschmiedia fulva
Beilschmiedia obscura
Beilschmiedia ugandensis
Beilschmiedia variabilis

Berchemia discolor
Berchemia zeyheri

Berlinia confusa
Berlinia grandiflora

Bertiera racemosa
Bertiera aequatorialis
Bertiera aethiopica
Bertiera globiceps
Bertiera iturensis
Bertiera letouzeyi

Blighia sapida
Blighia unijugata
Blighia welwitschii

Bobgunnia fistuloides
Bobgunnia madagascariensis

Bombax buonopozense
Bombax costatum

Boscia albitrunca
Boscia salicifolia
Boscia senegalensis
Boscia mossambicensis

Boswellia dalzielii
Boswellia papyrifera

Brachystegia boehmii
Brachystegia laurentii
Brachystegia spiciformis
Brachystegia tamarindoides
Brachystegia utilis
Brachystegia bussei
Brachystegia manga

Brazzeia congoensis
Brazzeia soyauxii

Bridelia atroviridis
Bridelia ferruginea
Bridelia grandis
Bridelia micrantha
Bridelia ripicola
Bridelia scleroneura
Bridelia cathartica
Bridelia mollis

Cadaba farinosa
Cadaba glandulosa

Calpocalyx dinklagei
Calpocalyx heitzii
Calpocalyx klainei
Calpocalyx letestui

Campylospermum densiflorum
Campylospermum elongatum
Campylospermum serratum
Campylospermum vogelii

Capparis decidua
Capparis tomentosa

Carapa grandiflora
Carapa procera

Casearia barteri
Casearia battiscombei
Casearia gladiiformis
Casearia stipitata

Cassia abbreviata
Cassia arereh
Cassia mannii
Cassia sieberiana

Cassipourea congensis
Cassipourea gummiflua
Cassipourea malosana
Cassipourea ruwensorensis

Celtis adolfi−friderici
Celtis africana
Celtis gomphophylla
Celtis mildbraedii
Celtis tessmannii
Celtis toka
Celtis zenkeri

Chrysophyllum africanum
Chrysophyllum albidum
Chrysophyllum perpulchrum

Chytranthus atroviolaceus
Chytranthus carneus
Chytranthus macrobotrys
Chytranthus mortehanii
Chytranthus setosus
Chytranthus talbotii

Citrus aurantiifolia
Citrus limon
Citrus maxima
Citrus x aurantium

Cleistanthus caudatus
Cleistanthus inundatus
Cleistanthus polystachyus
Cleistanthus ripicola
Cleistanthus itsoghensis

Cleistopholis glauca
Cleistopholis patens

Coelocaryon botryoides
Coelocaryon preussii

Cola acuminata
Cola altissima
Cola argentea
Cola ballayi
Cola chlamydantha
Cola cordifolia
Cola digitata
Cola flavovelutina
Cola gigantea
Cola greenwayi
Cola griseiflora
Cola lateritia
Cola lepidota
Cola nitida
Cola verticillata
Cola laurifolia
Cola mahoundensis
Cola urceolata
Cola attiensis
Cola crispiflora
Cola duparquetiana
Cola ficifolia
Cola hispida
Cola mossambicensis
Cola rostrata
Cola tsandensis

Combretum aculeatum
Combretum adenogonium
Combretum apiculatum
Combretum bracteatum
Combretum collinum
Combretum demeusei
Combretum glutinosum
Combretum hereroense
Combretum holstii
Combretum lecardii
Combretum micranthum
Combretum molle
Combretum nigricans
Combretum nioroense
Combretum paniculatum
Combretum platypterum
Combretum racemosum
Combretum zeyheri
Combretum conchipetalum

Commiphora africana
Commiphora angolensis
Commiphora caerulea
Commiphora glandulosa
Commiphora kerstingii
Commiphora marlothii
Commiphora mollis
Commiphora mossambicensis
Commiphora neglecta
Commiphora pedunculata
Commiphora pyracanthoides
Commiphora quadricincta
Commiphora schimperi
Commiphora schlechteri
Commiphora ugogensis

Cordia africana
Cordia aurantiaca
Cordia millenii
Cordia myxa
Cordia platythyrsa
Cordia sinensis
Cordia pilosissima

Corynanthe johimbe
Corynanthe macroceras
Corynanthe pachyceras
Corynanthe mayumbensis

Craibia brevicaudata
Craibia zimmermannii

Crotonogyne giorgii
Crotonogyne preussii

Crudia gabonensis
Crudia harmsiana

Cynometra alexandri
Cynometra hankei
Cynometra vogelii

Dalbergia boehmii
Dalbergia louisii
Dalbergia melanoxylon
Dalbergia sissoo

Daniellia klainei
Daniellia oliveri
Daniellia pynaertii

Deinbollia grandifolia
Deinbollia laurentii
Deinbollia oblongifolia

Desplatsia chrysochlamys
Desplatsia dewevrei
Desplatsia subericarpa

Detarium macrocarpum
Detarium microcarpum
Detarium senegalense

Dialium bipindense
Dialium dinklagei
Dialium englerianum
Dialium guineense
Dialium pachyphyllum
Dialium tessmannii
Dialium zenkeri
Dialium angolense
Dialium schlechteri

Dichapetalum glomeratum
Dichapetalum madagascariense
Dichapetalum lujae
Dichapetalum mombuttense

Diospyros abyssinica
Diospyros bipindensis
Diospyros canaliculata
Diospyros cinnabarina
Diospyros conocarpa
Diospyros crassiflora
Diospyros dendo
Diospyros ferrea
Diospyros gabunensis
Diospyros gilletii
Diospyros hoyleana
Diospyros iturensis
Diospyros kamerunensis
Diospyros lycioides
Diospyros mannii
Diospyros mespiliformis
Diospyros monbuttensis
Diospyros natalensis
Diospyros piscatoria
Diospyros sanza−minika
Diospyros suaveolens
Diospyros whitei
Diospyros zenkeri
Diospyros boala
Diospyros physocalycina
Diospyros polystemon
Diospyros pseudomespilus
Diospyros batocana
Diospyros fragrans
Diospyros gracilescens
Diospyros kirkii
Diospyros lanceifolia
Diospyros melocarpa
Diospyros obliquifolia
Diospyros soyauxii

Dombeya kirkii
Dombeya quinqueseta
Dombeya rotundifolia
Dombeya torrida
Dombeya burgessiae

Dovyalis caffra
Dovyalis zenkeri
Dovyalis zeyheri

Dracaena arborea
Dracaena mannii

Drypetes aframensis
Drypetes afzelii
Drypetes capillipes
Drypetes chevalieri
Drypetes gerrardii
Drypetes gossweileri
Drypetes klainei
Drypetes laciniata
Drypetes molunduana
Drypetes paxii
Drypetes staudtii

Duboscia macrocarpa
Duboscia viridiflora

Duguetia staudtii
Duguetia barteri
Duguetia confinis

Englerophytum magalismontanum
Englerophytum natalense
Englerophytum letestui

Entada abyssinica
Entada africana

Entandrophragma angolense
Entandrophragma candollei
Entandrophragma cylindricum
Entandrophragma excelsum
Entandrophragma palustre
Entandrophragma utile

Eriocoelum macrocarpum
Eriocoelum microspermum
Eriocoelum petiolare
Eriocoelum racemosum
Eriocoelum oblongum
Eriocoelum paniculatum

Erythrina abyssinica
Erythrina droogmansiana
Erythrina excelsa
Erythrina lysistemon
Erythrina mildbraedii
Erythrina senegalensis
Erythrina sigmoidea
Erythrina latissima
Erythrina livingstoniana

Erythrophleum africanum
Erythrophleum ivorense
Erythrophleum lasianthum
Erythrophleum suaveolens

Euclea divinorum
Euclea natalensis
Euclea undulata
Euclea crispa

Euphorbia balsamifera
Euphorbia grandifolia
Euphorbia kamerunica
Euphorbia paganorum
Euphorbia sudanica
Euphorbia tirucalli

Faurea rochetiana
Faurea saligna

Fernandoa adolfi−friderici
Fernandoa ferdinandi

Ficus abutilifolia
Ficus asperifolia
Ficus barteri
Ficus elasticoides
Ficus exasperata
Ficus glumosa
Ficus ingens
Ficus laurifolia
Ficus lutea
Ficus mucuso
Ficus platyphylla
Ficus polita
Ficus recurvata
Ficus sur
Ficus sycomorus
Ficus thonningii
Ficus variifolia
Ficus vogeliana
Ficus dicranostyla
Ficus louisii
Ficus trichopoda
Ficus vallis−choudae
Ficus capreifolia
Ficus cordata
Ficus umbellata

Funtumia africana
Funtumia elastica

Garcinia epunctata
Garcinia kola
Garcinia mannii
Garcinia ovalifolia
Garcinia punctata
Garcinia quadrifaria
Garcinia smeathmanii
Garcinia volkensii
Garcinia buchananii
Garcinia kingaensis
Garcinia livingstonei

Gardenia erubescens
Gardenia imperialis
Gardenia sokotensis
Gardenia ternifolia
Gardenia aqualla

Gilbertiodendron dewevrei
Gilbertiodendron diphyllum
Gilbertiodendron ogoouense
Gilbertiodendron grandistipulatum
Gilbertiodendron mayombense

Grewia brunnea
Grewia cissoides
Grewia coriacea
Grewia damine
Grewia flavescens
Grewia lasiodiscus
Grewia mollis
Grewia tenax
Grewia mildbraedii
Grewia pubescens
Grewia barteri
Grewia villosa

Guibourtia coleosperma
Guibourtia conjugata
Guibourtia copallifera
Guibourtia demeusei

Gymnanthemum amygdalinum
Gymnanthemum myrianthum
Gymnanthemum thomsonianum

Gymnosporia buxifolia
Gymnosporia harveyana
Gymnosporia senegalensis

Heisteria parvifolia
Heisteria trillesiana
Heisteria zimmereri

Hexalobus crispiflorus
Hexalobus monopetalus
Hexalobus salicifolius

Homalium africanum
Homalium letestui
Homalium longistylum
Homalium abdessammadii

Hugonia planchonii
Hugonia platysepala

Hymenocardia acida
Hymenocardia heudelotii
Hymenocardia lyrata

Irvingia excelsa
Irvingia gabonensis
Irvingia grandifolia
Irvingia robur
Irvingia smithii
Irvingia tenuinucleata

Isoberlinia doka
Isoberlinia tomentosa

Isolona hexaloba
Isolona thonneri

Jasminum dichotomum
Jasminum obtusifolium

Jatropha curcas
Jatropha gossypiifolia

Julbernardia globiflora
Julbernardia paniculata
Julbernardia seretii
Julbernardia brieyi

Khaya anthotheca
Khaya grandifoliola
Khaya ivorensis
Khaya senegalensis

Laccodiscus pseudostipularis
Laccodiscus ferrugineus

Lannea acida
Lannea discolor
Lannea edulis
Lannea humilis
Lannea schweinfurthii
Lannea velutina
Lannea welwitschii
Lannea antiscorbutica
Lannea schimperi
Lannea barteri
Lannea fruticosa

Lasiodiscus mannii
Lasiodiscus marmoratus
Lasiodiscus usambarensis

Leptactina arborescens
Leptactina involucrata
Leptactina mannii

Leptaulus congolanus
Leptaulus daphnoides

Leptonychia pubescens
Leptonychia echinocarpa

Lophira alata
Lophira lanceolata

Lovoa swynnertonii
Lovoa trichilioides

Lychnodiscus dananensis
Lychnodiscus brevibracteatus

Macaranga barteri
Macaranga capensis
Macaranga kilimandscharica
Macaranga spinosa

Maerua duchesnei
Maerua gilgii
Maerua angolensis
Maerua crassifolia
Maerua oblongifolia

Maesobotrya floribunda
Maesobotrya klaineana
Maesobotrya longipes
Maesobotrya staudtii

Magnistipula butayei
Magnistipula cupheiflora
Magnistipula zenkeri
Magnistipula glaberrima
Magnistipula tessmannii

Manilkara letouzei
Manilkara mabokeensis
Manilkara obovata
Manilkara mochisia

Maranthes aubrevillei
Maranthes chrysophylla
Maranthes gabunensis
Maranthes glabra
Maranthes kerstingii
Maranthes polyandra

Markhamia lutea
Markhamia tomentosa

Memecylon afzelii
Memecylon laurentii
Memecylon klaineanum
Memecylon myrianthum

Microcos oligoneura
Microcos pinnatifida

Millettia drastica
Millettia dura
Millettia eetveldeana
Millettia grandis
Millettia griffoniana
Millettia laurentii
Millettia sanagana
Millettia stuhlmannii
Millettia versicolor

Mimusops bagshawei
Mimusops zeyheri

Mitragyna stipulosa
Mitragyna inermis

Monodora angolensis
Monodora myristica
Monodora tenuifolia

Monotes katangensis
Monotes kerstingii
Monotes engleri
Monotes glaber

Myrianthus arboreus
Myrianthus holstii
Myrianthus serratus

Myrsine africana
Myrsine melanophloeos

Nauclea diderrichii
Nauclea latifolia
Nauclea pobeguinii
Nauclea vanderguchtii

Neostenanthera gabonensis
Neostenanthera robsonii

Nesogordonia kabingaensis
Nesogordonia papaverifera

Newtonia buchananii
Newtonia duparquetiana
Newtonia glandulifera
Newtonia leucocarpa
Newtonia griffoniana

Nuxia congesta
Nuxia oppositifolia
Nuxia floribunda

Ochna afzelii
Ochna calodendron
Ochna pulchra
Ochna rhizomatosa
Ochna schweinfurthiana
Ochna puberula
Ochna inermis
Ochna natalitia

Olax gambecola
Olax subscorpioidea
Olax mannii
Olax obtusifolia

Omphalocarpum elatum
Omphalocarpum lecomteanum

Ormocarpum megalophyllum
Ormocarpum trichocarpum
Ormocarpum kirkii
Ormocarpum pubescens

Oubanguia africana
Oubanguia alata

Ouratea arnoldiana
Ouratea calophylla
Ouratea welwitschii

Oxyanthus formosus
Oxyanthus pyriformis
Oxyanthus speciosus
Oxyanthus unilocularis
Oxyanthus gracilis

Ozoroa insignis
Ozoroa obovata
Ozoroa paniculosa
Ozoroa engleri
Ozoroa longipes

Pancovia harmsiana
Pancovia laurentii
Pancovia turbinata
Pancovia floribunda

Parinari congensis
Parinari congolana
Parinari curatellifolia
Parinari excelsa
Parinari hypochrysea

Parkia bicolor
Parkia biglobosa
Parkia filicoidea

Paropsia guineensis
Paropsia grewioides

Pauridiantha callicarpoides
Pauridiantha efferata
Pauridiantha floribunda
Pauridiantha dewevrei
Pauridiantha rubens
Pauridiantha symplocoides

Pavetta corymbosa
Pavetta crassipes
Pavetta lanceolata
Pavetta zeyheri
Pavetta cataractarum
Pavetta catophylla
Pavetta cinereifolia
Pavetta comostyla
Pavetta eylesii
Pavetta gardeniifolia
Pavetta schumanniana

Pentaclethra eetveldeana
Pentaclethra macrophylla

Pentadesma butyracea
Pentadesma grandifolia

Pericopsis elata
Pericopsis laxiflora

Philenoptera cyanescens
Philenoptera laxiflora
Philenoptera violacea

Phyllanthus muellerianus
Phyllanthus reticulatus
Phyllanthus welwitschianus

Phyllocosmus africanus
Phyllocosmus calothyrsus
Phyllocosmus sessiliflorus

Piliostigma reticulatum
Piliostigma thonningii

Piptostigma mortehanii
Piptostigma multinervium

Pouteria altissima
Pouteria pierrei
Pouteria alnifolia

Prioria balsamifera
Prioria buchholzii
Prioria joveri
Prioria oxyphylla

Prosopis africana
Prosopis juliflora

Psorospermum febrifugum
Psorospermum senegalense
Psorospermum staudtii
Psorospermum tenuifolium

Pterocarpus angolensis
Pterocarpus erinaceus
Pterocarpus lucens
Pterocarpus mildbraedii
Pterocarpus rotundifolius
Pterocarpus santalinoides
Pterocarpus soyauxii

Pterygota bequaertii
Pterygota macrocarpa
Pterygota mildbraedii

Pycnanthus angolensis
Pycnanthus marchalianus

Quassia africana
Quassia undulata

Raphia monbuttorum
Raphia regalis

Rauvolfia caffra
Rauvolfia vomitoria

Rinorea longifolia
Rinorea oblongifolia
Rinorea subsessilis
Rinorea welwitschii
Rinorea cerasifolia
Rinorea malembaensis

Rothmannia lateriflora
Rothmannia longiflora
Rothmannia lujae
Rothmannia whitfieldii
Rothmannia macrocarpa
Rothmannia octomera
Rothmannia libisa

Rourea thomsonii
Rourea minor

Scaphopetalum thonneri
Scaphopetalum blackii

Schotia brachypetala
Schotia capitata

Schrebera alata
Schrebera arborea

Scytopetalum pierreanum
Scytopetalum klaineanum

Searsia lancea
Searsia leptodictya
Searsia natalensis
Searsia pyroides
Searsia chirindensis
Searsia gueinzii
Searsia longipes
Searsia quartiniana
Searsia tenuinervis

Senegalia ataxacantha
Senegalia burkei
Senegalia caffra
Senegalia erythrocalyx
Senegalia galpinii
Senegalia gourmaensis
Senegalia nigrescens
Senegalia polyacantha
Senegalia senegal
Senegalia laeta

Senna alata
Senna singueana
Senna siamea
Senna spectabilis

Sorindeia africana
Sorindeia grandifolia

Sterculia dawei
Sterculia oblonga
Sterculia setigera
Sterculia subviolacea
Sterculia tragacantha

Stereospermum acuminatissimum
Stereospermum kunthianum

Strephonema pseudocola
Strephonema mannii
Strephonema sericeum

Strombosia grandifolia
Strombosia pustulata
Strombosia scheffleri
Strombosia zenkeri

Strychnos cocculoides
Strychnos madagascariensis
Strychnos spinosa
Strychnos usambarensis
Strychnos decussata
Strychnos innocua
Strychnos angolensis

Synsepalum brevipes
Synsepalum dulcificum
Synsepalum stipulatum
Synsepalum congolense
Synsepalum pobeguinianum

Syzygium cordatum
Syzygium guineense
Syzygium rowlandii
Syzygium staudtii

Tabernaemontana crassa
Tabernaemontana elegans
Tabernaemontana ventricosa

Tapura africana
Tapura fischeri
Tapura bouquetiana

Terminalia albida
Terminalia avicennioides
Terminalia brownii
Terminalia catappa
Terminalia engleri
Terminalia hylodendron
Terminalia laxiflora
Terminalia leiocarpa
Terminalia macroptera
Terminalia mollis
Terminalia myrtifolia
Terminalia schimperiana
Terminalia sericea
Terminalia superba
Terminalia brachystemma
Terminalia prunioides
Terminalia mantaly
Terminalia stenostachya
Terminalia stuhlmannii

Tessmannia africana
Tessmannia lescrauwaetii

Thomandersia hensii
Thomandersia laurifolia

Treculia africana
Treculia obovoidea

Tricalysia anomala
Tricalysia coriacea
Tricalysia pallens
Tricalysia obstetrix
Tricalysia okelensis

Trichilia dregeana
Trichilia emetica
Trichilia gilgiana
Trichilia monadelpha
Trichilia prieuriana
Trichilia retusa
Trichilia rubescens
Trichilia tessmannii
Trichilia welwitschii

Trichoscypha acuminata
Trichoscypha arborea
Trichoscypha oddonii
Trichoscypha bijuga

Uapaca acuminata
Uapaca guineensis
Uapaca mole
Uapaca staudtii
Uapaca togoensis
Uapaca vanhouttei

Uvariastrum pierreanum
Uvariastrum zenkeri

Uvariopsis dioica
Uvariopsis solheidii
Uvariopsis congolana

Vachellia gerrardii
Vachellia hockii
Vachellia kirkii
Vachellia nilotica
Vachellia robusta
Vachellia seyal
Vachellia sieberiana
Vachellia tortilis
Vachellia xanthophloea
Vachellia karoo
Vachellia abyssinica
Vachellia amythethophylla
Vachellia erioloba
Vachellia exuvialis
Vachellia flava
Vachellia grandicornuta
Vachellia hebeclada
Vachellia luederitzii
Vachellia rehmanniana
Vachellia stuhlmannii

Vangueria apiculata
Vangueria esculenta
Vangueria infausta
Vangueria madagascariensis
Vangueria volkensii

Vepris afzelii
Vepris lanceolata
Vepris louisii
Vepris nobilis
Vepris reflexa
Vepris heterophylla

Vitex doniana
Vitex grandifolia
Vitex keniensis
Vitex madiensis
Vitex rivularis
Vitex thyrsiflora
Vitex chrysocarpa

Ximenia americana
Ximenia caffra

Xylopia acutiflora
Xylopia aethiopica
Xylopia aurantiiodora
Xylopia gilbertii
Xylopia hypolampra
Xylopia parviflora
Xylopia phloiodora
Xylopia quintasii
Xylopia rubescens
Xylopia staudtii
Xylopia odoratissima
Xylopia letestui

Zanthoxylum gilletii
Zanthoxylum heitzii
Zanthoxylum lemairei
Zanthoxylum leprieurii
Zanthoxylum rubescens
Zanthoxylum zanthoxyloides
Zanthoxylum capense
Zanthoxylum laurentii

Ziziphus jujuba
Ziziphus mucronata
Ziziphus abyssinica
Ziziphus lotus
Ziziphus spina−christi

Dactyladenia pallescens
Dactyladenia campestris
Dactyladenia lehmbachii

Bikinia durandii
Bikinia letestui
Bikinia pellegrinii
Bikinia breynei
Bikinia coriacea
Bikinia evrardii
Bikinia grisea
Bikinia media

Tarenna pallidula
Tarenna jolinonii

Erythrococca menyharthii
Erythrococca polyandra
Erythrococca trichogyne

Warneckea macrantha
Warneckea pulcherrima
Warneckea wildeana

Coptosperma neurophyllum
Coptosperma supra−axillare
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Species mean maximum height (m) alongside phylogeny.
The species were attached to the genus-level phylogeny
as polytomies for illustrative purposes.
Abbreviated names are shown for family with more
than five species.
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Lonchocarpus sericeus
Tephrosia vogelii

Philenoptera violacea

Calpurnia aurea
Crotalaria agatiflora

Bolusanthus speciosus

Angylocalyx pynaertii
Xanthocercis zambesiaca

Mildbraediodendron excelsum

Samanea leptophylla
Faidherbia albida

Leucaena leucocephala

Cylicodiscus gabunensis

Dichrostachys cinerea
Entada abyssinica

Xylia evansii
Calpocalyx aubrevillei

Prosopis africana

Aubrevillea platicarpa
Piptadeniastrum africanum

Amblygonocarpus andongensis
Tetrapleura tetraptera

Delonix regia
Peltophorum africanum
Stachyothyrsus stapfiana
Burkea africana

Pachyelasma tessmannii

Chidlowia sanguinea

Librevillea klainei

Leonardoxa romii
Loesenera kalantha

Cryptosepalum exfoliatum
Paramacrolobium coeruleum

Normandiodendron bequaertii
Scorodophloeus zenkeri

Plagiosiphon emarginatus
Lebruniodendron leptanthum

Sindoropsis letestui

Hylodendron gabunense

Piliostigma thonningii

Morus mesozygia
Artocarpus altilis

Trilepisium madagascariense
Antiaris toxicaria

Musanga cecropioides

Holoptelea grandis
Chaetachme aristata

Scutia myrtina
Berchemia discolor

Maesopsis eminii

Prunus africana

Myrica serrata
Fagus sylvatica

Anisophyllea boehmii

Pseudolachnostylis maprouneifolia

Keayodendron bridelioides
Heywoodia lucens

Margaritaria discoidea
Flueggea virosa

Protomegabaria stapfiana
Spondianthus preussii

Androstachys johnsonii

Magnistipula butayei

Dactyladenia pallescens
Neocarya macrophylla

Chrysobalanus icaco

Mammea africana
Endodesmia calophylloides
Symphonia globulifera

Centroplacus glaucinus

Ouratea arnoldiana

Phyllocosmus africanus

Scolopia mundii
Flacourtia indica

Salix mucronata

Ophiobotrys zenkeri
Casearia barteri

Oncoba brachyanthera

Dasylepis racemosa
Rawsonia lucida

Scottellia klaineana
Kiggelaria africana

Stapfiella lucida

Bruguiera gymnorhiza

Anopyxis klaineana

Erythroxylum mannii

Mallotus oppositifolius
Mareya micrantha

Alchornea cordifolia
Discoglypremna caloneura

Necepsia afzelii

Maprounea africana

Dichostemma glaucescens

Plagiostyles africana

Ricinodendron heudelotii
Schinziophyton rautanenii
Cavacoa quintasii

Hevea brasiliensis
Tetrorchidium didymostemon

Klaineanthus gabonii
Chaetocarpus africanus

Klainedoxa gabonensis
Desbordesia glaucescens

Ctenolophon englerianus

Tapura fischeri

Jollydora duparquetiana
Cnestis ferruginea

Platylophus trifoliatus
Cunonia capensis

Afrostyrax lepidophyllus

Pleurostylia capensis

Pterocelastrus tricuspidatus
Gymnosporia senegalensis
Cassine peragua

Lepidobotrys staudtii

Turraeanthus africana

Melia azedarach

Carapa procera
Toona calantas

Afraegle paniculata
Citrus limon

Clausena anisata

Calodendrum capense

Ptaeroxylon obliquum

Pierreodendron africanum
Nothospondias staudtii
Harrisonia abyssinica

Glenniea unijugata
Lecaniodiscus cupanioides

Lychnodiscus cerospermus

Laccodiscus pseudostipularis

Eriocoelum microspermum

Sapindus saponaria
Lepisanthes senegalensis

Pappea capensis

Zanha golungensis
Ganophyllum giganteum

Dodonaea viscosa

Anacardium occidentale
Fegimanra africana
Semecarpus anacardium

Protorhus longifolia
Spondias mombin

Harpephyllum caffrum

Santiria trimera
Canarium schweinfurtii

Aucoumea klaineana

Adansonia digitata
Ceiba pentandra
Bombax buonopozense
Rhodognaphalon brevicuspe

Ochroma pyramidale

Thespesia garckeana
Urena lobata

Christiana africana

Triplochiton scleroxylon
Mansonia altissima

Glyphaea brevis

Scaphopetalum thonneri
Craterosiphon quarrei

Vatica cuspidata
Vateriopsis seychellarum

Bixa orellana

Buchholzia coriacea
Capparis tomentosa

Eugenia whytei
Erismadelphus exsul

Bellucia grossularioides
Dichaetanthera corymbosa

Olinia ventosa

Strephonema pseudocola

Leea guineensis

Aulacocalyx jasminiflora

Didymosalpinx lanciloba

Ixora elliotii
Pavetta puberula

Feretia aeruginescens
Massularia acuminata

Sericanthe pellegrinii

Vangueria infausta
Rytigynia umbellulata

Morelia senegalensis

Keetia venosa
Crossopteryx febrifuga

Heinsia crinita

Hymenodictyon floribundum

Colletoecema tortistilum

Calotropis procera
Mascarenhasia arborescens

Acokanthera oppositifolia

Pleiocarpa pycnantha
Picralima nitida

Gonioma kamassi
Diplorhynchus condylocarpon

Tabernanthe iboga

Newbouldia laevis
Fernandoa adolfi−friderici
Stereospermum harmsianum
Kigelia africana

Spathodea campanulata

Gmelina arborea
Premna angolensis
Rotheca myricoides
Tectona grandis

Halleria lucida

Ehretia cymosa
Solanum mauritianum

Desmostachys vogelii
Apodytes dimidiata

Dendrosenecio erici−rosenii
Gymnanthemum amygdalinum

Tarchonanthus trilobus
Brachylaena discolor

Polyscias fulva

Steganotaenia araliacea
Pittosporum viridiflorum

Lasianthera africana
Ilex mitis

Mimusops zeyheri
Inhambanella henriquezii

Vitellaria paradoxa
Gluema ivorensis

Tridesmostemon omphalocarpoides
Breviea sericea

Sideroxylon inerme
Autranella congolensis

Myrsine melanophloeos

Scytopetalum pierreanum
Barringtonia racemosa

Agarista salicifolia

Alangium chinense
Curtisia dentata

Phaeoptilum spinosum
Tamarix usneoides

Okoubaka aubrevillei
Aptandra zenkeri
Ongokea gore
Coula edulis

Diogoa zenkeri
Strombosiopsis tetrandra

Grevillea robusta
Penianthus longifolius

Borassus aethiopum
Elaeis guineensis

Uvariastrum germainii

Anonidium mannii

Duguetia staudtii

Meiocarpidium oliverianum

Greenwayodendron suaveolens

Staudtia kamerunensis

Cephalosphaera usambarensis

Cinnamomum verum
Persea americana

Hypodaphnis zenkeri

Xymalos monospora
Warburgia ugandensis

Afzelia africana
Afzelia bella
Afzelia bipindensis
Afzelia pachyloba
Afzelia peturei

Aidia micrantha
Aidia ochroleuca

Albizia adianthifolia
Albizia altissima
Albizia antunesiana
Albizia coriaria
Albizia ferruginea
Albizia glaberrima
Albizia grandibracteata
Albizia gummifera
Albizia laurentii
Albizia lebbeck
Albizia versicolor
Albizia zygia
Albizia amara
Albizia chinensis

Allophylus africanus
Allophylus abyssinicus

Alstonia boonei
Alstonia congensis

Amphimas ferrugineus
Amphimas pterocarpoides

Annickia affinis
Annickia chlorantha
Annickia atrocyanescens
Annickia lebrunii
Annickia polycarpa

Annona senegalensis
Annona glabra
Annona reticulata
Annona stenophylla

Anthocleista grandiflora
Anthocleista liebrechtsiana
Anthocleista nobilis
Anthocleista schweinfurthii
Anthocleista vogelii

Anthonotha cladantha
Anthonotha fragrans
Anthonotha macrophylla
Anthonotha brieyi
Anthonotha pynaertii

Antidesma laciniatum
Antidesma membranaceum
Antidesma vogelianum

Antrocaryon micraster
Antrocaryon nannanii

Aoranthe cladantha
Aoranthe nalaensis

Aphanocalyx cynometroides
Aphanocalyx microphyllus

Avicennia germinans
Avicennia marina

Baikiaea insignis
Baikiaea plurijuga
Baikiaea robynsii

Balanites aegyptiacus
Balanites wilsoniana

Baphia dewevrei
Baphia laurifolia
Baphia pubescens
Baphia bequaertii
Baphia brachybotrys
Baphia massaiensis
Baphia nitida

Barteria fistulosa
Barteria nigritana
Barteria pubescens

Beilschmiedia congolana
Beilschmiedia corbisieri
Beilschmiedia ugandensis
Beilschmiedia variabilis
Beilschmiedia alata
Beilschmiedia donisii
Beilschmiedia gaboonensis
Beilschmiedia gilbertii
Beilschmiedia louisii
Beilschmiedia mannii
Beilschmiedia mannioides
Beilschmiedia mayumbensis
Beilschmiedia michelsonii
Beilschmiedia oblongifolia
Beilschmiedia schmitzii

Berlinia bracteosa
Berlinia confusa
Berlinia congolensis
Berlinia giorgii
Berlinia grandiflora
Berlinia occidentalis
Berlinia viridicans

Bersama abyssinica
Bersama yangambiensis

Blighia sapida
Blighia unijugata
Blighia welwitschii

Bobgunnia fistuloides
Bobgunnia madagascariensis

Boscia albitrunca
Boscia mossambicensis

Brachystegia boehmii
Brachystegia laurentii
Brachystegia spiciformis
Brachystegia tamarindoides
Brachystegia taxifolia
Brachystegia utilis
Brachystegia bussei
Brachystegia floribunda
Brachystegia gossweileri
Brachystegia longifolia
Brachystegia manga
Brachystegia stipulata

Bridelia atroviridis
Bridelia brideliifolia
Bridelia ferruginea
Bridelia grandis
Bridelia micrantha
Bridelia ripicola
Bridelia duvigneaudii
Bridelia scleroneura

Campylospermum elongatum
Campylospermum engama
Campylospermum reticulatum

Cassia abbreviata
Cassia mannii
Cassia sieberiana
Cassia javanica

Cassipourea congensis
Cassipourea afzelii
Cassipourea gummiflua
Cassipourea malosana
Cassipourea ruwensorensis

Celtis adolfi−friderici
Celtis africana
Celtis gomphophylla
Celtis mildbraedii
Celtis philippensis
Celtis tessmannii

Chrysophyllum africanum
Chrysophyllum albidum
Chrysophyllum perpulchrum
Chrysophyllum subnudum
Chrysophyllum sanguinolentum

Chytranthus atroviolaceus
Chytranthus carneus
Chytranthus macrobotrys
Chytranthus mortehanii
Chytranthus talbotii

Cleistanthus caudatus
Cleistanthus inundatus
Cleistanthus polystachyus
Cleistanthus ripicola
Cleistanthus pierlotii

Cleistopholis glauca
Cleistopholis patens

Coelocaryon botryoides
Coelocaryon preussii
Coelocaryon oxycarpum

Coffea canephora
Coffea congensis
Coffea liberica

Cola acuminata
Cola altissima
Cola ballayi
Cola cordifolia
Cola digitata
Cola gigantea
Cola griseiflora
Cola lateritia
Cola nitida
Cola brevipes
Cola bruneelii
Cola buntingii
Cola laurifolia
Cola mahoundensis
Cola marsupium
Cola mayumbensis
Cola millenii
Cola natalensis
Cola reticulata
Cola selengana
Cola simiarum
Cola urceolata
Cola welwitschii

Combretum adenogonium
Combretum apiculatum
Combretum collinum
Combretum erythrophyllum
Combretum glutinosum
Combretum hereroense
Combretum micranthum
Combretum molle
Combretum zeyheri
Combretum celastroides
Combretum gossweileri
Combretum imberbe
Combretum lokele
Combretum mossambicense
Combretum padoides
Combretum psidioides

Commiphora africana
Commiphora mollis

Copaifera mildbraedii
Copaifera religiosa

Cordia africana
Cordia millenii
Cordia myxa
Cordia platythyrsa
Cordia caffra
Cordia monoica
Cordia mukuensis
Cordia senegalensis
Cordia sinensis

Corynanthe johimbe
Corynanthe macroceras
Corynanthe pachyceras
Corynanthe lane−poolei
Corynanthe paniculata

Crudia gabonensis
Crudia harmsiana
Crudia laurentii

Cussonia arborea
Cussonia angolensis
Cussonia brieyi
Cussonia spicata

Cynometra alexandri
Cynometra hankei
Cynometra schlechteri
Cynometra ananta
Cynometra lujae
Cynometra mannii
Cynometra michelsonii
Cynometra pedicellata
Cynometra sessiliflora
Cynometra vogelii

Dalbergia boehmii
Dalbergia nitidula

Daniellia klainei
Daniellia oliveri

Desplatsia chrysochlamys
Desplatsia dewevrei
Desplatsia mildbraedii
Desplatsia subericarpa

Detarium macrocarpum
Detarium microcarpum

Dialium dinklagei
Dialium englerianum
Dialium excelsum
Dialium guineense
Dialium pachyphyllum
Dialium pentandrum
Dialium tessmannii
Dialium zenkeri
Dialium angolense
Dialium kasaiense
Dialium polyanthum

Dichapetalum madagascariense
Dichapetalum germainii
Dichapetalum lujae

Diospyros bipindensis
Diospyros canaliculata
Diospyros conocarpa
Diospyros crassiflora
Diospyros dendo
Diospyros ferrea
Diospyros gilletii
Diospyros hoyleana
Diospyros iturensis
Diospyros kamerunensis
Diospyros lycioides
Diospyros mespiliformis
Diospyros monbuttensis
Diospyros natalensis
Diospyros piscatoria
Diospyros zenkeri
Diospyros boala
Diospyros chrysocarpa
Diospyros grex
Diospyros heterotricha
Diospyros mweroensis
Diospyros pallens
Diospyros physocalycina
Diospyros polystemon
Diospyros pseudomespilus
Diospyros vermoesenii
Diospyros viridicans

Dombeya rotundifolia
Dombeya torrida
Dombeya burgessiae

Dracaena arborea
Dracaena mannii

Drypetes capillipes
Drypetes cinnabarina
Drypetes floribunda
Drypetes gerrardii
Drypetes gossweileri
Drypetes paxii
Drypetes principum
Drypetes angustifolia
Drypetes aubrevillei
Drypetes dinklagei
Drypetes ituriensis
Drypetes pellegrinii
Drypetes spinosodentata

Duboscia macrocarpa
Duboscia viridiflora

Ekebergia capensis
Ekebergia benguelensis

Englerophytum magalismontanum
Englerophytum oblanceolatum

Entandrophragma angolense
Entandrophragma candollei
Entandrophragma cylindricum
Entandrophragma delevoyi
Entandrophragma excelsum
Entandrophragma palustre
Entandrophragma utile

Erythrina droogmansiana
Erythrina excelsa
Erythrina lysistemon
Erythrina mildbraedii
Erythrina caffra
Erythrina orophila

Erythrophleum africanum
Erythrophleum ivorense
Erythrophleum lasianthum
Erythrophleum suaveolens

Euclea divinorum
Euclea racemosa
Euclea crispa

Euphorbia tirucalli
Euphorbia ingens

Faurea rochetiana
Faurea macnaughtonii
Faurea saligna

Ficus asperifolia
Ficus exasperata
Ficus glumosa
Ficus ingens
Ficus laurifolia
Ficus lutea
Ficus mucuso
Ficus platyphylla
Ficus recurvata
Ficus sur
Ficus sycomorus
Ficus thonningii
Ficus variifolia
Ficus vogeliana
Ficus ardisioides
Ficus bubu
Ficus conraui
Ficus craterostoma
Ficus demeusei
Ficus dicranostyla
Ficus elastica
Ficus louisii
Ficus trichopoda
Ficus vallis−choudae

Funtumia africana
Funtumia elastica

Garcinia epunctata
Garcinia kola
Garcinia mannii
Garcinia ovalifolia
Garcinia punctata
Garcinia quadrifaria
Garcinia smeathmanii
Garcinia volkensii

Gardenia imperialis
Gardenia ternifolia
Gardenia volkensii

Gilbertiodendron dewevrei
Gilbertiodendron ogoouense
Gilbertiodendron bilineatum
Gilbertiodendron brachystegioides
Gilbertiodendron grandiflorum
Gilbertiodendron grandistipulatum
Gilbertiodendron mayombense
Gilbertiodendron preussii

Gilletiodendron mildbraedii
Gilletiodendron kisantuense

Grewia coriacea
Grewia louisii
Grewia mildbraedii
Grewia pubescens

Grossera macrantha
Grossera vignei

Guibourtia coleosperma
Guibourtia conjugata
Guibourtia demeusei
Guibourtia arnoldiana
Guibourtia ehie
Guibourtia pellegriniana
Guibourtia tessmannii

Heisteria parvifolia
Heisteria zimmereri

Hexalobus crispiflorus
Hexalobus monopetalus

Holarrhena floribunda
Holarrhena pubescens

Homalium africanum
Homalium letestui
Homalium longistylum
Homalium stipulaceum
Homalium abdessammadii
Homalium dewevrei

Hymenocardia acida
Hymenocardia ulmoides
Hymenocardia ripicola

Irvingia gabonensis
Irvingia grandifolia
Irvingia robur
Irvingia smithii
Irvingia tenuinucleata

Isoberlinia doka
Isoberlinia tomentosa
Isoberlinia angolensis

Isolona congolana
Isolona hexaloba
Isolona thonneri
Isolona dewevrei

Julbernardia globiflora
Julbernardia seretii
Julbernardia brieyi
Julbernardia pellegriniana

Khaya anthotheca
Khaya grandifoliola
Khaya ivorensis
Khaya senegalensis

Lannea discolor
Lannea schweinfurthii
Lannea welwitschii
Lannea antiscorbutica
Lannea schimperi

Lasiodiscus mannii
Lasiodiscus fasciculiflorus
Lasiodiscus mildbraedii

Leptactina arborescens
Leptactina mannii

Leptaulus daphnoides
Leptaulus holstii

Lindackeria dentata
Lindackeria poggei
Lindackeria bukobensis

Lophira alata
Lophira lanceolata

Lovoa swynnertonii
Lovoa trichilioides

Macaranga barteri
Macaranga capensis
Macaranga monandra
Macaranga schweinfurthii
Macaranga spinosa
Macaranga poggei

Maerua duchesnei
Maerua gilgii
Maerua angolensis

Maesobotrya barteri
Maesobotrya floribunda
Maesobotrya klaineana
Maesobotrya longipes
Maesobotrya staudtii

Manilkara obovata
Manilkara pellegriniana
Manilkara bidentata
Manilkara discolor
Manilkara mochisia

Maranthes chrysophylla
Maranthes gabunensis
Maranthes glabra
Maranthes kerstingii
Maranthes floribunda
Maranthes polyandra
Maranthes robusta

Markhamia lutea
Markhamia tomentosa
Markhamia obtusifolia
Markhamia zanzibarica

Microcos pinnatifida
Microcos barombiensis

Microdesmis puberula
Microdesmis haumaniana
Microdesmis kasaiensis
Microdesmis pierlotiana
Microdesmis yafungana

Milicia excelsa
Milicia regia

Millettia drastica
Millettia dura
Millettia eetveldeana
Millettia laurentii
Millettia hockii
Millettia hylobia
Millettia lecomtei
Millettia macroura
Millettia stuhlmannii
Millettia versicolor

Mitragyna rubrostipulata
Mitragyna stipulosa

Monodora angolensis
Monodora myristica
Monodora tenuifolia
Monodora undulata

Monotes africana
Monotes hypoleucus
Monotes katangensis
Monotes kerstingii
Monotes dasyanthus
Monotes engleri
Monotes glaber
Monotes madagascariensis
Monotes pearsonii

Morinda lucida
Morinda chrysorhiza

Myrianthus arboreus
Myrianthus holstii
Myrianthus preussii
Myrianthus libericus

Napoleonaea vogelii
Napoleonaea septentrionalis

Nauclea diderrichii
Nauclea gilletii
Nauclea latifolia
Nauclea pobeguinii
Nauclea vanderguchtii

Neoboutonia macrocalyx
Neoboutonia mannii
Neoboutonia melleri

Neostenanthera gabonensis
Neostenanthera hamata
Neostenanthera myristicifolia

Nesogordonia kabingaensis
Nesogordonia papaverifera

Newtonia buchananii
Newtonia duparquetiana
Newtonia aubrevillei
Newtonia glandulifera
Newtonia leucocarpa

Nuxia congesta
Nuxia floribunda

Ochna afzelii
Ochna schweinfurthiana
Ochna arborea
Ochna gambleoides
Ochna membranacea
Ochna puberula

Oddoniodendron micranthum
Oddoniodendron normandii

Omphalocarpum elatum
Omphalocarpum lecomteanum
Omphalocarpum procerum
Omphalocarpum brieyi

Oxyanthus speciosus
Oxyanthus unilocularis
Oxyanthus subpunctatus

Pancovia harmsiana
Pancovia laurentii
Pancovia turbinata
Pancovia floribunda

Parinari congensis
Parinari curatellifolia
Parinari excelsa

Parkia bicolor
Parkia biglobosa
Parkia filicoidea

Paropsia guineensis
Paropsia brazzaeana
Paropsia grewioides

Pentaclethra eetveldeana
Pentaclethra macrophylla

Pentadesma butyracea
Pentadesma grandifolia

Pericopsis angolensis
Pericopsis elata
Pericopsis laxiflora

Phyllanthus muellerianus
Phyllanthus physocarpus

Piptostigma mortehanii
Piptostigma pilosum
Polyceratocarpus parviflorus
Polyceratocarpus gossweileri

Pouteria altissima
Pouteria adolfi−friedericii
Pouteria alnifolia
Pouteria superba

Prioria balsamifera
Prioria buchholzii
Prioria oxyphylla
Prioria gilbertii
Prioria mannii
Prioria msoo

Psorospermum febrifugum
Psorospermum affine

Psychotria brevipaniculata
Psychotria dermatophylla
Psychotria macrochlamys

Psydrax arnoldianus
Psydrax palma
Psydrax parviflorus
Psydrax subcordatus
Psydrax lividus
Psydrax obovatus

Pterocarpus angolensis
Pterocarpus lucens
Pterocarpus rotundifolius
Pterocarpus soyauxii
Pterocarpus officinalis
Pterocarpus tinctorius

Pterygota bequaertii
Pterygota macrocarpa

Pycnanthus angolensis
Pycnanthus marchalianus

Quassia africana
Quassia undulata

Rauvolfia caffra
Rauvolfia vomitoria

Rhizophora racemosa
Rhizophora mucronata

Rinorea oblongifolia
Rinorea welwitschii
Rinorea brachypetala
Rinorea ilicifolia

Rothmannia hispida
Rothmannia lateriflora
Rothmannia longiflora
Rothmannia lujae
Rothmannia urcelliformis
Rothmannia whitfieldii
Rothmannia fischeri
Rothmannia liebrechtsiana
Rothmannia macrocarpa
Rothmannia munsae
Rothmannia octomera

Schrebera arborea
Schrebera trichoclada

Schumanniophyton magnificum
Schumanniophyton hirsutum
Schumanniophyton problematicum

Sclerocroton cornutus
Sclerocroton schmitzii

Senegalia ataxacantha
Senegalia burkei
Senegalia galpinii
Senegalia kamerunensis
Senegalia senegal
Senegalia erubescens

Senna petersiana
Senna singueana
Senna septemtrionalis
Senna siamea
Senna spectabilis

Shirakiopsis elliptica
Shirakiopsis aubrevillei

Sorindeia africana
Sorindeia grandifolia
Sorindeia juglandifolia

Sterculia dawei
Sterculia tragacantha
Sterculia murex
Sterculia quinqueloba

Strombosia grandifolia
Strombosia pustulata
Strombosia scheffleri

Strychnos cocculoides
Strychnos pungens
Strychnos spinosa
Strychnos decussata
Strychnos henningsii
Strychnos innocua
Strychnos malchairi
Strychnos potatorum

Synsepalum brevipes
Synsepalum cerasiferum
Synsepalum dulcificum
Synsepalum stipulatum
Synsepalum subcordatum
Synsepalum afzelii
Synsepalum congolense
Synsepalum passargei
Synsepalum revolutum
Synsepalum seretii

Syzygium cordatum
Syzygium guineense
Syzygium owariense
Syzygium staudtii
Syzygium gerrardii

Tabernaemontana crassa
Tabernaemontana penduliflora
Tabernaemontana brachyantha
Tabernaemontana elegans
Tabernaemontana pachysiphon
Tabernaemontana ventricosa

Terminalia brownii
Terminalia catappa
Terminalia hylodendron
Terminalia leiocarpa
Terminalia macroptera
Terminalia mollis
Terminalia schimperiana
Terminalia sericea
Terminalia superba
Terminalia anisoptera
Terminalia brachystemma
Terminalia ivorensis
Terminalia prunioides
Terminalia welwitschii

Tessmannia africana
Tessmannia anomala
Tessmannia lescrauwaetii
Tessmannia copallifera
Tessmannia dewildemaniana
Tessmannia yangambiensis

Thomandersia hensii
Thomandersia laurifolia

Tieghemella africana
Tieghemella heckelii

Treculia africana
Treculia obovoidea

Tricalysia pallens
Tricalysia elliottii
Tricalysia hensii

Trichilia dregeana
Trichilia emetica
Trichilia gilgiana
Trichilia monadelpha
Trichilia prieuriana
Trichilia retusa
Trichilia rubescens
Trichilia tessmannii
Trichilia welwitschii
Trichilia gilletii
Trichilia martineaui
Trichilia megalantha

Trichoscypha acuminata
Trichoscypha arborea
Trichoscypha oddonii
Trichoscypha bijuga
Trichoscypha longifolia
Trichoscypha lucens
Trichoscypha oliveri
Trichoscypha reygaertii

Uapaca guineensis
Uapaca heudelotii
Uapaca nitida
Uapaca sansibarica
Uapaca togoensis
Uapaca vanhouttei
Uapaca gossweileri
Uapaca kirkiana
Uapaca pilosa
Uapaca pynaertii
Uapaca robynsii

Vachellia nilotica
Vachellia seyal
Vachellia xanthophloea
Vachellia arenaria
Vachellia karoo

Vepris grandifolia
Vepris lanceolata
Vepris louisii
Vepris nobilis
Vepris renieri

Vitex congolensis
Vitex doniana
Vitex ferruginea
Vitex grandifolia
Vitex madiensis
Vitex rivularis
Vitex cuspidata
Vitex fischeri
Vitex micrantha
Vitex mombassae
Vitex payos
Vitex phaeotricha
Vitex rubroaurantiaca
Vitex welwitschii

Voacanga africana
Voacanga chalotiana
Voacanga bracteata
Voacanga thouarsii

Ximenia americana
Ximenia gabonensis

Xylopia acutiflora
Xylopia aethiopica
Xylopia cupularis
Xylopia gilbertii
Xylopia hypolampra
Xylopia longipetala
Xylopia phloiodora
Xylopia quintasii
Xylopia rubescens
Xylopia staudtii
Xylopia villosa
Xylopia flamignii
Xylopia katangensis
Xylopia odoratissima
Xylopia toussaintii
Xylopia wilwerthii

Zanthoxylum chalybeum
Zanthoxylum gilletii
Zanthoxylum heitzii
Zanthoxylum lemairei
Zanthoxylum leprieurii
Zanthoxylum mildbraedii
Zanthoxylum pilosiusculum
Zanthoxylum zanthoxyloides

Uvariopsis congensis
Uvariopsis congolana

Hunteria congolana
Hunteria umbellata

Vernonia brazzavillensis
Vernonia colorata

Elaeodendron buchananii
Elaeodendron croceum
Maytenus acuminata
Maytenus peduncularis
Maytenus undata

Rourea coccinea
Rourea orientalis

Dipterocarpus costulatus
Dipterocarpus kunstleri
Dipterocarpus retusus
Dipterocarpus sublamellatus
Hopea acuminata
Hopea philippinensis
Shorea kunstleri
Shorea lepidota
Shorea ovalis
Shorea polita
Shorea polysperma

Anthostema aubryanum
Anthostema senegalense

Bikinia durandii
Bikinia letestui
Bikinia pellegrinii

Craibia affinis
Craibia grandiflora
Craibia lujae

Hymenostegia floribunda
Hymenostegia mundungu
Hymenostegia pellegrinii

Microberlinia bisulcata
Microberlinia brazzavillensis

Ormocarpum sennoides
Ormocarpum trichocarpum

Platysepalum chevalieri
Platysepalum violaceum

Tetraberlinia bifoliolata
Tetraberlinia longiracemosa
Tetraberlinia polyphylla

Ocotea bullata
Ocotea kenyensis

Heritiera littoralis
Heritiera utilis

Leptonychia mayumbensis
Leptonychia tokana

Memecylon dasyanthum
Memecylon flavovirens
Memecylon virescens

Warneckea jasminoides
Warneckea walikalensis

Azadirachta excelsa
Azadirachta indica

Heckeldora leonensis
Heckeldora staudtii

Corymbia citriodora
Corymbia gummifera
Corymbia trachyphloia
Eucalyptus baueriana
Eucalyptus globulus
Eucalyptus grandis
Eucalyptus melliodora
Eucalyptus nitens
Eucalyptus rummeryi
Eucalyptus transcontinentalis

Oldfieldia africana
Oldfieldia dactylophylla

Protea gaguedi
Protea nitida
Protea welwitschii

Ziziphus abyssinica
Ziziphus pubescens

Bertiera naucleoides
Bertiera thonneri

Craterispermum cerinanthum
Craterispermum laurinum

Cuviera longiflora
Cuviera nigrescens

Pauridiantha dewevrei
Pauridiantha rubens
Pauridiantha viridiflora

Tarenna fuscoflava
Tarenna longipedicellata
Tarenna pallidula

Deinbollia acuminata
Deinbollia cauliflora

Haplocoelum foliolosum
Haplocoelum intermedium

Placodiscus boya
Placodiscus resendeanus
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Species mean oven-dry wood density (g/cm³) alongside phylogeny.
The species were attached to the genus-level phylogeny 
as polytomies for illustrative purposes.
Abbreviated names are shown for family with more 
than five species
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Biomes

Phytoclimatic groups

Leaf Habit

Phylogeny of species with at least one value for one of the following niches and traits: biomes (inner tiles), 
phytoclimatic groups (central tiles), leaf habit (outer tiles), oven-dry wood density (blue bars, length proportional), 
and maximum height (red bars, length proportional). This figure aims to provide an overview of how these data 
are distributed across the phylogeny. 
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Supplementary information II - Tests on variance partitioning and interpretation 

First tests – Simulation of a trait

To confirm the consistency of variance quantification and interpretation, we first conducted 
simulations of Brownian evolution for a trait using a simple genus-level phylogenetic tree. We 
simulated a single instance of Brownian motion for 100 generations of discrete time in which the 
variance of the diffusion process is σ2 = 0.05 per generation. The evolutionary changes were derived 
from a normal distribution. 

We constructed three different datasets with species values based on this simulation. Then, for each 
dataset, we calibrated Bayesian phylogenetic mixed models using the "MCMCglmm" R package 
(version 2.34, Hadfield 2010) to assess both the phylogenetic and non-phylogenetic variances in the 
simulated trait. Each model included only two random effects, the genus-level phylogeny and the 
genus identity, to replicate the structure used in the first model set (M1 to M5) in the main manuscript. 
We ran the MCMC algorithm for 50,000 iterations with a burn-in of 5,000 and collected samples every 
50 iterations to thin the chain. We partitioned the variance into three components: (1) the 
phylogenetic variance, quantifying the proportion of variance in the niche/trait explained by 
phylogenetic relationships among genera; (2) the non-phylogenetic intergeneric variance, quantifying 
the proportion of variance not explained by the phylogenetic relationships between genera; (3) the 
intrageneric variance which corresponds to the residual variance of the models, quantifying the 
proportion of variance caused by intra-genus variability in trait.

For each simulate species values outlined below, we articulated the hypothesized outcomes and 
conducted corresponding tests to validate these expectations: 

Simulate values 1 - The genus trait values were simulated using Brownian motion. The species values 
remained consistent with the values at the genus level. Since trait values are exclusively determined 
by phylogenetic constraints and haven't undergone evolution within genera, we expected to observe 
a phylogenetic variance (i.e., phylogenetic signal) around 100%. Meanwhile, the non-phylogenetic 
intergeneric and intrageneric variances were expected to approach 0%; 

Simulate values 2 - Subsequently, the simulated traits were completely randomized at the genus level. 
The species values remained consistent with the values at the genus level.  In this scenario, we 
anticipated observing a phylogenetic variance (i.e., phylogenetic signal) of 0%, a non-phylogenetic 
intergeneric variance around 100% and an intrageneric variance expected to approach 0%;

Simulate values 3 - Finally the trait values were completely randomized at the species level. In this 
scenario, we anticipated observing a phylogenetic variance (i.e., phylogenetic signal) and a non-
phylogenetic intergeneric variance of 0%, and an intrageneric variance around 100%.

For each dataset, the expected and estimated partition of variance are shown in Table S2-1.

Second tests - Randomization of actual trait values

The second tests involving the real trait data, we completely randomized the species values for each 
climatic niches (biome and phytoclimatic group) and traits (leaf habit, maximum height and wood 
density). We applied identical methodologies than in first tests, employing MCMC algorithms and 
variance partitioning. Each model included only two random effects, the genus-level phylogeny and 
the genus identity, and mimic the structure used in the first model set (M1 to M5) in the main 
manuscript.
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In these scenarios, for each trait, we hypothesised a phylogenetic variance of 0%, a non-phylogenetic 
intergeneric variance around 0%, and an intrageneric variances close to 100%. 

The expected and estimated partition of variance are shown in Table S2-1.

Table S2-1. The expected and estimated partition of variance for each dataset.  All models considered phylogeny at the genus 
level and genus identity as a random effect. For the quantified variances, the percentages of mean variance, and the lower 
and upper 95% confidence intervals (in square brackets) are shown. Abbreviations: phytoclim: phytoclimatic groups, WD: 
wood density, hmax: maximum height.

Expected Quantified

Traits values

Phylo-
genetic 

variance 
(%)

Non-phylo. 
intergeneri

c
variance 

(%)

Intrageneri
c

variance 
(%)

Phylogenetic 
variance (%)

Non-phylo. 
intergeneric
variance (%)

Intrageneric
variance (%)

M1 Simulate values 1 100 0 0 98.53
[97.33 : 99.88]

1.47
[0.12 : 2.66]

0
[0 : 0]

M2 Simulate values 2 0 100 0 3.68
[0.74 : 6.4]

96.32 [93.59 : 
99.25]

0
[0 : 0]

M3 Simulate values 3 0 0 100 0.95
[0.42 : 1.37]

2.82
[1.16 : 4.79]

96.23
[93.84 : 97.8]

M4 Randomized Biomes 
values 0 0 100 1.39

[0.28 : 3.31]
1.77

[0.2 : 4.25]
96.85

[94.32 : 99.18]

M5 Randomized Phytoclim. 
group 0 0 100 2.14

[0.36 : 5.15]
2.11

[0.29 : 5.15]
95.75

[92.11 : 98.86]

M6 Randomized leaf habit 0 0 100 4.65
[0.43 : 12]

6.58
[0.18 : 18.23]

88.77
[74.63 : 97.78]

M7 Randomized Hmax 0 0 100 37.17
[11.49 : 65.53]

29.75
[8.59 : 52.73]

33.08
14.75 : 65.55]

M8 Randomized Log(hmax) 0 0 100 1.75
[0.28 : 3.68]

1.76
[0.35 : 3.72]

96.49
[93.97 : 98.81]

M9 Randomized WD 0 0 100 6.63
[3.39 : 10.16]

5.89
[3.48 : 8.92]

87.48
[82.41 : 91.42]

All the results we obtained seem satisfying, except for those concerning the maximum height (Hmax) 
(M7 in Table S2-1). Concerning the results for Hmax, although not explicitly explained, it appears to be 
linked to the exponential distribution used to calibrate the Bayesian phylogenetic mixed model. To 
address this, we transformed the maximum height values using a logarithmic function and employed 
a Gaussian distribution in the model (M8 in Table S2-1). This adjustment aligned the variance 
partitioning with our expectations. Hence, we chose to utilize log-transformed Hmax with a Gaussian 
distribution across all models involving this trait to obtain more accurate results.
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