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Table S1. Species information and characteristics of 77 studied species in Loma Bonita, southeastern Mexico. The table includes family, genus and species name, and successional guild (Early-, Mid-, Late-successional species, and NA: no information), deciduousness, Dmin; minimum stem diameter at breast height (cm), Dmax; maximum stem diameter at breast height (cm), Hmin; minimum tree height (m), and Hmax; maximum tree height observed in the study site (m). The successional guild is based on the existing studies conducted in the study site and literatures in the Neotropics (M. Martínez-Ramos, unpublished).
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Table S2. Top three dominant studied species based on the relative aboveground biomass (AGB) for each plot. The relative AGB for each species was calculated as the total AGB for each species divided by the total AGB for each plot, multiplied by 100. Because larger trees strongly shape the forest structure, we calculated the species dominance based on the relative AGB instead of numbers of individuals per species.
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Table S3. The best models of the changes in species dominance by model selection. The table shows the set of best models with indiscernible ΔAIC ≤2 that include intercept (β0) and species average relative growth rate (RGR, g g-1 year-1) and its interaction with stand age (Age, year). Moreover, AICc (sample-corrected Akaike information criterion), ∆AICc (AICci − AICcmin) and Akaike weights (wi) are shown for each model.
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Table S4. The best models of species average relative growth rate (RGR, g g-1 year-1) by model selection. The table shows the set of best models with indiscernible ΔAICc ≤2 that include intercept (β0) and species average LIE (light interception efficiency, MJ g-1 year-1), species average LUE (light use efficiency, g MJ -1) and their interactions with forest age (Age, year). Moreover, AICc (sample-corrected Akaike information criterion), ∆AICc (AICci − AICcmin) and Akaike weights (wi) are shown for each model.
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Table S5. The best models of a) species average LIE (light interception efficiency, MJ g-1 year-1) and b) species average LUE (light use efficiency, g MJ -1) by modl selection. The table shows the set of best models with indiscernible ΔAICc ≤ 2 that include intercept (β0) and traits (refer to Table E8 for the abbreviations) and their interactions with forest age (Age, year). Moreover, AICc (sample-corrected Akaike information criterion), ∆AICc (AICci − AICcmin) and Akaike weights (wi) are shown for each model.
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Table S6. Summary of the model-averaged estimates of standardized coefficients for the changes in species dominance. The linear mixed model was conducted with changes in species dominance as a response variable, and species average relative growth rate (g g-1 year-1) and its interaction with forest age (Age, year) as fixed variables. As random variables, we included forest stands and species to account for the fact that tree species were nested within stands. Changes in species dominance and relative growth rate were log10-transformed prior to the standardization (eq. 8) to improve the model. The most influential variables were selected based on the best models with AICc (sample-corrected Akaike information criterion) ≤ 2 (see method for the detail).  Because the model selection with AICc using a function “dredge” chose two or three best models in our analysis (Table S3), we attempted model averaging to reduce model selection uncertainly. With this, we calculated the model-averaged estimates of standardized coefficients and p-values for the averaged model using the best models by a function of “model.avg” in the “AICcmodavg” package.
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Table S7. Summary of the model-averaged estimates of standardized coefficients for species average relative growth rate (RGR, g g-1 year-1). The linear mixed model was conducted with species RGR as a response variable, and species average LIE (light interception efficiency, MJ g-1 year-1), LUE (light use efficiency, g MJ -1) and their interactions with forest age (Age, year) as fixed variables. As random variables, we included forest stands and species to account for the fact that tree species were nested within stands. RGR, LIE and LUE were log10-transformed prior to the standardization (eq. 8) to improve the model. The most influential variables for each model were selected based on the best models with AICc (sample-corrected Akaike information criterion) ≤ 2 (see method for the detail). Variance inflation factor (VIF) is shown for each predictor variable. Because the model selection with AICc using a function “dredge” chose two or three best models in our analysis (Table S4), we attempted model averaging to reduce model selection uncertainly. With this, we calculated the model-averaged estimates of standardized coefficients and p-values for the averaged model using the best models by a function of “model.avg” in the “AICcmodavg” package.
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Table S8. Summary of the model-averaged estimates of standardized coefficients for the effects of traits on a) light interception efficiency (LIE, MJ g-1 year-1) and b) light use efficiency (LUE, g MJ -1). The linear mixed model was conducted with species average LIE as a response variable, and total tree photosynthetic mass of a horizontal crown layer (Mp, kg), tree height (H, m), wood density (WD, g cm-3), leaf mass per area (LMA, kg m-2), leaf area (LA, cm2) and their interactions with forest age as fixed variables. Forest stands and species were included as random variable to account for the fact that tree species were nested within stands and to consider the species’ characteristics which we did not consider through functional traits but may influence the patterns. Similarly, we conducted the linear mixed model with species LUE as a response variable, and Mp, H, WD, LMA, leaf nitrogen concentration (LNC, mg g-1) and their interactions with forest age as fixed variables, and forest stands and species as random variables. LIE, LUE and Mp were log10-transformed prior to the standardization (eq. 8) to improve the statistical models. The most influential variables for each model were selected based on the best models with AICc (sample-corrected Akaike information criterion) ≤ 2 (see method for the detail). Variance inflation factor (VIF) is shown for each predictor variable. Because the model selection with AICc using a function “dredge” chose two or three best models in our analysis (Table S5), we attempted model averaging to reduce model selection uncertainly. With this, we calculated the model-averaged estimates of standardized coefficients and p-values for the averaged model using the best models by a function of “model.avg” in the “AICcmodavg” package.
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自動的に生成された説明]
Figure S1. Forest and light attributes during succession. a) canopy height (the heights of tallest tree: closed circles and the height of the top 5% tallest trees: open circles), b) numbers of tree individuals (Tree density), (c) total aboveground biomass (AGB), d) numbers of species (species richness), median values of e) RGR (relative growth rate), f) LIE (light interception efficiency), and g) LUE (light use efficiency), and mean and standard deviation (SD) of relative light intensity (RLI, %) at 1 m from the ground versus forest age. Due to the several gap formations and associated frequent sunflecks in one of the 32-year-old forests, median value of LUE was relatively high.
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自動的に生成された説明]
Figure S2. Standardized regression coefficient for the changes in species dominance. The linear mixed model was conducted with changes in species dominance as a response variable, and species average RGR (relative growth rate, g g-1 year-1) and its interaction with forest age as fixed variables. As random variables, we included forest stands and species to account for the fact that tree species were nested within stands. Changes in species dominance and RGR were log10-transformed prior to the standardization (eq. 8) to improve the model. The most influential variables for each model were selected based on the best models with AICc (Akaike information criterion) ≤ 2 (see method for the detail). Lines represent 95% confidence intervals, while circles represent the model estimated value. A filled black circle represents a significant parameter at P < 0.05. Refer to Table S3, S4 for details.
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Family Genus Species Successional guild Deciduousness Dmin Dmax Hmin Hmax

Lamiaceae Aegiphila monstrosa Early Evergreen 1.1 7.1 2.6 5.3

Euphorbiaceae Alchornea latifolia Mid Evergreen 1.5 36.8 2.7 23

Rubiaceae Alibertia edulis Mid Evergreen 1.1 6.2 1.8 7

Ulmaceae Ampelocera hottlei Late Evergreen 4.3 4.3 4.7 4.7

Bignoniaceae Amphitecna apiculata Late Evergreen 2.5 6.8 2.7 5.5

Unknown Aragebortia sp. NA Evergreen 1.1 2.2 2 3.9

Anacardiaceae Astronium graveolens Mid Deciduous 1.3 10 2.3 9

Melastomataceae Bellucia axinanthera Mid Evergreen 2 10.6 3.4 13

Melastomataceae Bellucia grossularioides Early Evergreen 4.1 17.8 8.1 18.5

Rubiaceae Blepharidium mexicanum Mid Deciduous 2.5 18.9 2.7 13.3

Moraceae Brosimum alicastrum Late Deciduous 2.3 2.3 2.9 2.9

Moraceae Brosimum costaricanum Late Deciduous 1.1 2 2.3 3.7

Moraceae Brosimum guianense Late Deciduous 1.1 10.4 2.1 12.5

Burseraceae Bursera simaruba Mid Deciduous 1.1 47.9 2.5 20.4

Calophyllaceae Calophyllum brasiliense Late Evergreen 1.2 10.5 1.6 13

Salicaceae Casearia sylvestris Mid Evergreen 1.2 12.6 1.8 12.4

Urticaceae Cecropia peltata Early Evergreen 2.8 11 5.4 10.2

Malvaceae Ceiba pentandra Early Deciduous 4.3 19.2 4.1 11.5

Melastomataceae Conostegia xalapensis Early Evergreen 3.2 12.7 4.5 7.8

Boraginaceae Cordia alliodora Mid Deciduous 2 34.7 5.4 23

Euphorbiaceae Croton schiedeanus Mid Evergreen 1.3 9.4 2.2 8

Sapindaceae Cupania dentata Mid Evergreen 1.1 14.9 1.9 14.1

Sapindaceae Cupania glabra Mid Evergreen 1.5 6.3 4.4 10

Fabaceae Dalbergia glabra Early Evergreen 5.2 8.3 5.5 9.4

Araliaceae Dendropanax arboreus Mid Evergreen 1.2 12 2.4 10.1

Fabaceae Dialium guianense Late Deciduous 2.4 17.3 2.8 11

Fabaceae Erythrina folkersii Mid Deciduous 6.9 11.1 4.8 6

Myrtaceae Eugenia acapulcensis Mid Evergreen 1.5 12.4 2.7 14.1

Myrtaceae Eugenia nigrita Mid Evergreen 1 9 1.8 10.4

Rubiaceae Faramea occidentalis Late Evergreen 1.1 7.6 2.6 7

Fabaceae Gliricidia sepium Mid Deciduous 6.3 11.3 4.2 14.2

Meliaceae Guarea glabra Late Evergreen 1.5 2.3 2.8 3.7

Rubiaceae Hamelia patens Early Evergreen 5.8 5.8 4 4

ChrysobalanaceaeHirtella americana Mid Evergreen 1.3 13.2 2.1 11.2

ChrysobalanaceaeHirtella racemosa Mid Evergreen 1.2 8.9 1.9 7.4

Fabaceae Indagofer fruticose Mid Deciduous 1.1 31.3 2 17.5

Fabaceae Inga pavoniana Mid Evergreen 1.9 20.9 4.1 11

Amaranthaceae Iresine arbuscula Late Evergreen 1.6 2 2.5 3.8

Lacistemataceae Lacistema aggregatum Mid Evergreen 1.1 17.9 1.4 14

ChrysobalanaceaeLicania hypoleuca Late Evergreen 1.7 18.3 2.1 14.5

ChrysobalanaceaeLicania platypus Late Evergreen 3.2 3.2 4.7 4.7

Malvaceae Luehea speciosa Early Evergreen 1.2 32.9 2 18

Melastomataceae Miconia glaberrima Mid Evergreen 3.5 24.8 6.9 20

Melastomataceae Miconia trinervia Early Evergreen 1.2 19.2 2.5 12.2

Lauraceae Nectandra reticulata Mid Evergreen 1.5 26.1 3 16.7

Lauraceae Nectandra salicifolia Late Evergreen 1.3 18.3 2.3 16

Malvaceae Ochroma pyramidale Early Evergreen 4.4 16.2 6.5 17

Araliaceae Oreopanax peltatus Mid Evergreen 1.8 35.8 3.1 22

Primulaceae Parathesis lenticellata Late Evergreen 1.2 10.7 2 8

Sapotaceae Peteniodendron durlandii Mid Evergreen 1.1 4.7 1.9 3.3

Ulmaceae Phyllostylon subsessile NA Evergreen 1.1 2.9 1.7 3.7

Piperaceae Piper aduncum Mid Evergreen 1.1 11.2 2.6 6.5

Piperaceae Piper auritum Early Evergreen 5.6 5.8 3.5 4.5

Piperaceae Piper hispidum Early Evergreen 3.3 5.5 3.8 6.2

Piperaceae Piper sanguinea Early Evergreen 1.3 11.9 2.2 10

Rubiaceae Posoqueria latifolia Mid Evergreen 1.8 10.3 4 11.5

Burseraceae Protium copal Late Evergreen 1.3 6 2.4 6

Myrtaceae Psidium friedrichsthalianumMid Evergreen 1.1 8.5 1.7 8.5

Fabaceae Schizolobium parahyba Early Deciduous 2.6 39 6.5 31

Fabaceae Senna papillosa Early Evergreen 1.7 5.3 3.3 7

Sapotaceae Sideroxylon nigrum Late Evergreen 1.1 10.4 2.5 10.4

Siparunaceae Siparuna andina Early Evergreen 1.5 6.1 2.8 5.9

Anacardiaceae Spondias radlkoferi Early Deciduous 1.4 22.3 2.7 11

Apocynaceae Tabernaemontanaalba Mid Evergreen 1.1 11.4 1.5 10

Combretaceae Terminalia amazonia Late Deciduous 1.9 46.6 2.1 21

Apocynaceae Thevetia ahouai Early Evergreen 1.1 9.3 2.1 6.5

Cannabaceae Trema laxiflorum Early Evergreen 6.7 6.7 8 8

Malvaceae Trichospermum mexicanum Early Evergreen 1.1 24.5 2 22.7

Fabaceae Vatairea lundellii Mid Deciduous 1.2 29.2 1.7 18

Asteraceae Vernonia patens Early Deciduous 2 10.1 3.5 7.1

Hypericaceae Vismia camparaguey Early Evergreen 1.8 13.1 4 18

Vochysiaceae Vochysia guatemalensis Mid Evergreen 1.1 33.5 1.6 24.6

Annonaceae Xylopia frutescens Mid Evergreen 1.1 17.3 1.8 19.2

Rutaceae Zanthoxylum caribaeum Early Deciduous 1.3 27.2 3.2 21.1

Rutaceae Zanthoxylum kellermanii Mid Deciduous 8.4 29 11 19

Rutaceae Zanthoxylum procerum Mid Evergreen 1.7 17.3 3.1 16

Salicaceae Zuelania guidonia Mid Deciduous 1.6 12.8 2.8 20.5
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Model AlCc AAICc wi
Adominance ~ By + RGR 694.7 0 0.54
Adominance ~ By 695 0.28 0.47
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Model AlCc AAICc wi

RGR ~ Bg +LIE + LUE + LIE*Age 586.9 0 0.41
RGR ~ Bo +LIE + LUE + LUE*Age 587.3 0.36 0.34
RGR ~ Bg +LIE + LUE 588 1.05 0.24
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a) Model AlCc AAICc wi
LIE ~ Bo+ H + Mp + WD + H*Age 664.2 0 057
LIE ~ Bo+H+ Mp + WD + H*Age + Mp*Age ~ 664.8 0.54  0.43
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b) Model AlCc AAICc wi
LUE ~ Bo+ H+ Mp + WD + H*Age 762.1 0 070
LUE ~ Bo+ H+ Mp + WD + LMA + H*Age 7637 169 0.30
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Predictor variable Estimate Std.Error Adjusted SE z value p value
Intercept -0.019  0.096 0.096 02 0.84
Relative growth
rate
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Predictor variable EstimateStd.ErrorAdjusted SEz value p value VIF

Intercept -0.046 0.096 0.097 0.48 0.63

LIE 0.85 0.056 0.056 15.1 <0.001 1.7

LUE 0.80 0.050 0.050 16.0 <0.001 1.8

LIE x Age -0.12 0.043 0.043 2.8 0.005 1.8

LUE x Age 0.11 0.041 0.041 2.7 0.007 1.8
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b) Response variable Predictor variable Estimate Std.Error Adjusted SE z value p value VIF

Intercept 0047  0.099 010 048 0.4
Height 060  0.079 0079 7.6 <0.001 25
, . Mp 2058 0071 0071 82 <0.001 21
Light use efficiency 025  0.059 0059 4.2 <0.001 13
LMA 012 0058 0058 21 0038 13

Height x Age -0.36 0.057 0.058 6.2 <0.001 1.3
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