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Appendix S1 — Relative performance of six commonly-used growth models used to

predict the growth performance of 5524 individual trees from 50 neotropical species.

We report in the following table the number of times each growth model (number of
parameters including the error term in bracket) was ranked first using the 3 commonly used

model selection criteria.

Canham  Gompertz Korf Logistic Power Weibull
(4) ©) (4) 3) ©) (4)
Adjusted R2 27 7 0 0 3 12
AIC 19 14 0 10 6 0
BIC 12 18 0 13 6 0

From these results, we retained the Canham’s growth model, considering that the AIC was
more appropriate than the BIC in order to give the same penalty for each species in spite of

their number of individual trees.

Canham’s growth model
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Korf’s growth model

(1+6y3)
log(AGR, + 1) = 6,, x DBH, x | log (QL> + g
L k1 l DBHl L

Logistic’s growth model

DBH,

Power growth model
log(AGR; +1) = 8,, x DBH %2 + ¢,

Weibull’s growth model

1-6,,3

log(AGR, +1) = 6 ><<1 DBHi)x[z ( Oz )] +
Og i - wil QWZ Og QWZ _ DBHl gi

With &,~N (0;0%) and 6,;, the " parameter of the growth model i.
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Appendix S2 — List of the 50 neotropical tree species used for growth modeling: values
of the parameters of the Species-Model and values of the functional traits used selected

for inclusion in the Trait-Model.

Species Gmax Dopt K DBHmax Height Woo-d 013C
Density

Abarema jupunba 453 317.60 0.66  468.00 45.00 0.66 -30.15
Bocoa prouacensis 0.58 407.37 1.71  408.00 37.00 1.22 -31.50
Brosimum rubescens 1.66 29475 0.76  428.40 40.00 101 -31.36
Carapa procera 182 22782 0.73  405.05 35.00 0.70 -31.04
Caryocar glabrum 175 375.00 1.09 660.20 48.00 0.79 -29.49
Chaetocarpus schomburgkianus  0.94  157.37 1.39  396.90 33.00 1.13 -33.42
Chaunochiton kappleri 2.03 308.95 0.67 525.80 2400 0.90 -32.68
Chrysophyllum prieurii 175 260.89 0.83  456.95 33.00 110 -30.51
Chrysophyllum sanguinolentum  1.46 33210 0.94  472.20 36.00 0.74 -30.38
Couepia bracteosa 192 28338 070 393.20 28.00 094 -32.12
Couepia guianensis 233 36162 0.85 379.50 30.00 0.94 -33.01
Couratari multiflora 119 28695 0.62 38375 36.00 0.63 -30.21
Dendrobangia boliviana 222 263.86 0.92 451.00 38.00 0.80 -31.46
Dicorynia guianensis 2.63 33252 0.87 630.20 50.00 0.79 -29.34
Drypetes variabilis 1.03 33858 115 501.00 3400 093 -30.69
Eperua falcata 143 31857 110 614.00 3400 0.86 -29.74
Eperua grandiflora 349 309.62 0.94 636.90 42.00 0.92 -30.35
Eschweilera coriacea 142 262.87 093  399.65 37.00 0.99 -32.45
Eschweilera sagotiana 0.82 36241 1.34  470.00 4400 1.05 -32.31
Goupia glabra 275 289.78 0.85 622.20 37.00 0.84 -30.99
Hevea guianensis 1.02 39461 140 41850 56.00 0.78 -31.33
Humiriastrum subcrenatum 402 488.60 1.06 700.00 30.00 0.92 -32.03
Jacaranda copaia 272 24710 0.74 336.10 28.00 0.46 -31.30
Licania alba 1.08 21219 0.85 38200 31.00 1.06 -32.55
Licania laxiflora 1.85 23131 055 36220 48.00 0.81 -31.84
Licania licaniiflora 249 29451 0.75 522.00 35.00 0.79 -32.72
Licania membranacea 226 25726 0.73 41340 42.00 1.08 -33.21
Licania micrantha 176 37096 0.89 428.80 2500 1.05 -33.90
Licania ovalifolia 1.62 33331 105 52200 3500 113 -31.33
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Manilkara bidentata 269 47191 119 54375 38.00 1.10 -32.17
Micropholis egensis 146 44522 131  548.00 3200 0.77 -32.08
Moronobea coccinea 241 51199 145 631.00 36.00 0.90 -31.98
Mouriri crassifolia 199 297.66 0.88 367.35 27.00 1.10 -31.81
Parinari campestris 398 29529 0.64 635.95 33.00 0.89 -30.70
Parinari montana 3.48 38L77 0.60 585.50 30.00 0.89 -31.77
Platonia insignis 1.87 50453 129 727.00 30.00 0.85 -28.54
Pouteria ambelaniifolia 1.60 286.12 124 364.95 31.00 1.03 -32.73
Pouteria eugeniifolia 156 44463 126 592.00 43.00 101 -31.38
Pouteria guianensis 1.04 24055 0.74  369.60 34.00 1.03 -32.87
Pradosia cochlearia 175 32353 0.89 509.80 40.00 0.96 -31.07
Qualea rosea 321 364.34 0.88 739.50 42.00 0.71 -31.68
Recordoxylon speciosum 232 37127 124  559.10 35.00 1.00 -31.35
Sacoglottis guianensis 312 33797 116 49240 27.00 101 -31.31
Sextonia rubra 296 596.22 0.87 79220 50.00 0.65 -30.88
Sterculia pruriens 3.27 47558 1.06 569.30 40.00 0.64 -31.43
Swartzia panacoco 1.08 168.71 151 42280 3200 111 -29.02
Symphonia globulifera 551 31819 0.81 558.20 26.00 0.72 -31.14
Symphonia spl 3.27 25295 0.83 489.20 26.00 0.72 -31.14
Virola michelii 245 24581 055 386.10 38.00 0.59 -32.85
Vouacapoua americana 156 195.19 0.79  498.75 42.00 0.92 -31.84
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Appendix S3 —Detailed MCMC algorithms used to calibrate the growth models

1. Calibrating the Species-Model

For all individuals i=1,...,n fromthe species s, we considered the following growth model:

i) )+

where AGR; is the observed growth, DBH; the diameter at breast height, €; the error term which was assumed to follow a centered normal
distribution with variance 2 and Gmaxs, Dopts, Ks the unknown parameters associated to the species s. For convenience, we worked with the
precision of the error A, = 1/02 instead of the variance in the inference procedure. The likelihood is then defined by

DBH,
log(AGR; + 1) = Max X exp| —0.5 X <log( _
N

Do

an RN
L(AGR,.,,DBH, ;Max, ,Dopt,, K, 1) = —— exp —?SZ(ZO g(AGR; + 1) — Max, x g(DBH;,Dopt,, K,))?
(2m)2

i=1

2
with g(DBHi,DOPtS,KS)=exp(—0.5X(log(DBHi)/KS) ) To alleviate notation we note L(Data; Max,,Dopty,K,,A) instead of

Doptg
L(AGR,.,,DBH,.,; Gmax, ,Dopt,, K, 1). The parameters were estimated through the Bayesian framework using a Monte Carlo Markov Chain
algorithm (MCMC). In the Bayesian framework, the parameter inference consists in updating the prior knowledge on the parameters 6 =

(Max,, Dopt, Ky, 4,), the prior distribution on the parameter 77, thanks to the data which leads to the posterior distribution of the parameter 7).
According to the Bayes formula we know that the posterior distribution is proportional to the likelihood multiplied by the prior distribution:

;) (6|Data) « L(Data; Maxg , Dopty, K ,A,) X 74 ()
For Max, ,Dopt,, K, we used uninformative priors:

- ForMaxs 1) = N(uy = 1,4, = 10%)
- For Dopts : m) = N(1,10%)
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- ForKs:m? =N(1,10%)
- Forks:m) =Ga(a,=1,B,=0.1)

The MCMC algorithm provides a numerical estimate of the posterior distribution of the unknown parameter, né’, which consists in a sequence of

values (a MCMC chain) sampled from the posterior distribution. We used the below Metropolis-Hastings within Gibbs algorithm to build the
chains for the unknown parameters. This is a type of MCMC algorithm that consists in updating sequentially the chain of each parameter:

step 0: initialization of the chains Maxs¥) =go, Dopts©=dy, Ks@=ko and 1s?=ly
For k = (1 to Niter) {

Step 1 updating Max® :

V%, g (DBH, Dopt! ™", K ) log(AGR; + 1) + Ao,

_ 2
Max ¥ ~N 2 Z g (DBH, Dopt{ ™V K& V)" 42,

. k_ —1)\? S
;gk 1) Zig(DBHi,Doptg 1),ng 1)) ko i
Step 2 updating Dopt® :

d~N(Dopt*,1)and u~U[0,1]

(k-1)
Dopt(k) _ {Dopt , U>r

S
S d u<sr

L(pata;Max’® d K&V 2 K=Dy 70 )

L(Data ;Maxgk) ,Doptgk_ 1),1(9(— 1),kgk_1))xn% (Doptgk_l))

withr =

Step 3 updating Ks® :

k~N(K&Y,0.17) and u~U[0, 1]
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K® = {Kik_l), u>r
k, usr

L (Data;Maxgk),Doptgk) ,k,kgk_l))xn?((k)

L(Data ;Maxgk) 'DOPtgk).ng_l),kgk_1))><n?{(1(gk_ 1))

withr =

Step 4 updating A5 :
W n 1 W 0 0Y))
M9 ~Gal o+, B, + Ez (log(AGRi +1) — Max(* x g (DBH,, Dopt% K ))
i
}
The chains Max® and A{* are built according to a Gibbs scheme, the new values are sampled according their marginal posterior

distribution. The chains Dopt® and K< are built according to a Metropolis scheme, the possible new values are proposed according to a random
walk and may be accepted or not.

2. Calibrating the DBH-Model

We used the same methodological framework as for the species- model. We simply joined all the species data to estimate the four parameters o2
and Max, Dopt, K as if there was only one species.

3. Calibrating the Trait-Model
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We generalized the case of the Species-Model assuming that the three parameters Max, Dopt, K can be expressed as linear functions of trait
values for all individuals i=1,...,n: Gmax; = g, + g, X TG} + ---+ g, X TG}, Dopt; = dy +d, X TD{ + -+ d, x TD{ and K; =k, + k, X
TK{ + -+ k, x TK}.

That leads to the following Trait-Model:
log(AGR; + 1) = (go + g, X TG} + -+ g, X TGY) X h(DBH;,dy.; ko) + €

with

' DBH; 2

o

9 d0+d1><TDi1+--~+dq><TDiq
ko+kq XTKI -4k XTKT

h(DBH,;, dg.q, ko) = exp| —0.5x

with &; the error termassumed to follow a centered normal distribution with precision A. The likelihood is then defined by:

A" Ax L . 2
L(Data;go:p'do:q'ko:r' /1) = Wexp _Ez (lOg(AGRi +1)— (gO + g, X TGj + -+ Gp X TGi ) X h(DBHi,do:q,k():r))
1C) 2

i=1

As for the Species-Model, the parameters 6 = (g,.,, do.q, ko.r» 1), Were estimated through the Bayesian framework using a Monte Carlo Markov
Chain algorithm (MCMC). For inference we used no informative priors:

- For (90,01,%.....&): a multivariate normal distribution ;) = N, (4, = (1,0, ...,0),4, * I,,,,) with A, = 10*and I, ,, the identity
matrix of dimension p+1.

- For (do,d1,dz,..,do): T8 = Ngyy (1,0, .,0), Ao * Iy 1)

- For (Ko,KpKz,....k): 78 =N, ,;((1,0,..,0),4y * I, ;)

- Forik:m) =Ga(a,=1,B,=0.1)
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We used a Metropolis-Hastings within Gibbs algorithm, similar to the Species-Model case, to build the MCMC chains. The chains of the
parameters do,d1,dz,...,dq and Ko,K1,K2,....k are build using the Metropolis framework (cf. step2 and step3), we simply substitute the likelihood

and the prior in the step 2. The chain of the parameter A is build according to a Gibbs scheme (cf. step 4), its new marginal posterior distribution
is given by:

Step 4’ updating A .

0:q’

n 1 2
A ~Ga ((xo + E'BO + Ez (log(AGRi +1) - (gék) + gik) X TG + -+ +g;k) X TGP) x h(DBHi,d(k) k((,kr))) )
i
e chains of the parameters (go,01,0%....,8) are build according to a Gibbs scheme (cf. step 1), its new marginal posterior distribution is given
The chains of th ( gp) are build di Gibbs sch (cf 1), i inal ior distribution is gi
by:
Step 1” updating (0,01, 0z, ..go)™ :
(go:p)(k) ~Np+1(]"_1 x (1(0 X :UO +1{(k)X’Y)’L)

With the precision matrix L = £%X'X + A,1,,,, the matrix

) ® L ®) 0 ) *) ) )
98" x n(DBH,,al0 k$Y) g% x 161 x h(DBH,,dfl0 kD)~ gi x TGP x h(DBH,, dll k)
X= : : : :
95 x h(DBH,, d{) k§) gt x TGL x h(DBH,,di k() - gl x TGE x h(DBH,,d{y kg )

and the vector

( log(AGR, + 1) )
Y= :
log(AGR, + 1),
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Appendix S4. Modeled adult growth trajectories of 50 neotropical tree species.

Observed absolute growth rates (AGR mm/yr) plotted against the observed diameters at breast
height (DBH). The curves indicate the kernel regression estimates (grey curves), predictions
of the Species-Model (dashed dark curves), the DBH-Model (pointed dark curves) and the

Trait-Model (red plain curves with 90% credibility intervals).

10



AGR mmiyr

AGR mmbyr

ASR mmfyr

ASR mmfyr

Hérault et al - Functional traits shape ontogenetic growth trajectories of rainforest tree species

Abarema jupunba

T T T 1T T 1
100 300 300 700

DBH (mm}

Carapa procera

o o
o 4
[ —
100 300 300 7oo
DBH (mm})
Chaunochiton kappleri
o
o -
-
o o
o 4
T T T T T T T
100 300 300 7oo
DBH (mm})
Couepia bracteosa
o
o -
= 7 l/-'"_‘-\—\_‘
™ pmm—
.'dﬁ- = '
o e

100 300 500 700

DBH (mm}

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

Bocoa prouacensis

100 300 300 700

DBH (mm}

Caryocar glabrum

DBH (mm})

Chrysophyllum prieurii

DBH (mm})

Couepia guianensis

100 300 500 700

DBH (mm}

11

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

Brosimum rubescens

o
o -
-
ot -
P iy
i S
-
o -] —_——

100 300 300 700

DBH (mm}

Chaetocarpus schomburgkianus

o —
o —
o —

—_—
. PP
o e

DBH (mm)

Chrysophyllum sanguinolentum

-
o
v_/\
o
——
e
p.
‘:._‘___,.,—'—'_‘——\_._

100 300 500 700

DBH (mm)

Couratari multiflora

100 300 so0 700

DBH (mm}



AGR mmiyr

AGR mmbyr

ASR mmfyr

ASR mmfyr

Hérault et al - Functional traits shape ontogenetic growth trajectories of rainforest tree species

Dendrobangia boliviana

100 300 300 700

DBH (mm}

Eperua falcata

DBH (mm})

Eschweilera sagotiana

o
w -
p—
B
R s S
o ey
o | IR ey

DBH (mm})

Humiriastrum subcrenatum

100 300 500 700

DBH (mm}

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

Dicorynia guianensis

100 300 300 700

DBH (mm}

Eperua grandiflora

DBH (mm})

Goupia glabra

100 300 500 700

DBH (mm})

Jacaranda copaia

100 300 500 700

DBH (mm}

12

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

Drypetes variabilis

100 300 300 700

DBH (mm}

Eschweilera coriacea

100 300 500 700

DBH (mm)

Hevea guianensis

100 300 500 700

DBH (mm)

Licania alba

DBH (mm}



AGR mmiyr

AGR mmbyr

ASR mmfyr

ASR mmfyr

Hérault et al - Functional traits shape ontogenetic growth trajectories of rainforest tree species

Licania laxiflora

-
(5] ,’f-‘_\-\_\-h\_\-‘
AL
:,ﬁ-"—l——.‘;..
o -
T T T T T T T T
100 300 500 700
DBH (mm}
Licania micrantha
o
o -
R
o o
o 4
T T T T T 1
100 300 300 7oo
DBH (mm})
Micropholis egensis
o
o -
-
o o
o 4
T T T T T T T
100 300 300 7oo
DBH (mm})
Parinari campestris
o
o -
-
o
o 4

100 300 500 700

DBH (mm}

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

Licania licaniiflora

100 300 300 700

DBH (mm}

Licania ovalifolia

100 300 500 700

DBH (mm})

Moronobea coccinea

T T T 1 T 1
100 300 500 700

DBH (mm})

Parinari montana

100 300 500 700

DBH (mm}

13

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

AGRE mmiyr

Licania membranacea

100 300 300 700

DBH (mm}

Manilkara bidentata

100 300 500 700

DBH (mm)

Mouriri crassifolia

T T T T T 1
100 300 500 700

DBH (mm)

Platonia insignis

100 300 so0 700

DBH (mm}




AGR mmiyr

AGR mmbyr

ASR mmfyr

ASR mmfyr

Hérault et al - Functional traits shape ontogenetic growth trajectories of rainforest tree species

Pouteria ambelaniifolia

7 .
=
E
- E
&
—
ot ) 4
gsazzmn
o - —
T T T T T T T T
100 300 500 700
DBH (mm}
Pradosia cochlearia
o
= L
=
E
- — E
&
Z
o o
o 4
1
100 300 300 7oo
DBH (mm})
Sacoglottis guianensis
o
w [
=
E
=+ - E
4
g
o o
o 4
T T T T T T T T
100 300 300 7oo
DBH (mm})
Swartzia panacoco
o
el .
=
E
=+ - E
g
o I
o 4

1 T T 1 T T 1
100 300 500 700

DBH (mm}

Pouteria eugeniifolia

T o
=
5
_ £
&
e
R —
T T T T T T T T
100 300 500 700
DBH (mm}
Qualea rosea
=
E
_ E
&
N -
B B e e m e e
100 300 00 700
DBH (mm})
Sextonia rubra
n -
=
£
| E
r
| g
o T T T T T T T T
100 300 00 700
DBH (mm})
Symphonia globulifera
T =
=
£
| E
r
| g

100 300 500 700

DBH (mm}

14

Pouteria guianensis

300

300

DBH (mm}

700

Recordoxylon speciosum

300

500

DBH (mm)

700

Sterculia pruriens

300

500

DBH (mm)

700

Symphonia sp.

300

so0

DBH (mm}

700




AGR mmiyr

Hérault et al - Functional traits shape ontogenetic growth trajectories of rainforest tree species

Virola michelii

300 300 700

DBH (mm}

AGRE mmiyr

Vouacapoua americana

100 300 300 700

DBH (mm}

15



