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Figure S1. The tree mortality (number of individual seedlings) of Carapa grandiflora (Cg),
Entandrophragma excelsum (Ee), Syzygium guineense (Sg), Croton megalocarpus (Cm),
Dombeya goetzenii (Dg) and Polyscias fulva (Pf) planted in open-canopy (white), sparse-canopy
(gray) and dense-canopy (black).
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Figure S2. The (a) the maximum rates of photosynthetic carboxylation (Vcmax) and (b) electron
transport (Jmax) in relation to leaf nitrogen content per unit leaf area (Na). Each data point
represents an individual leaf of shade tolerant (triangles) and shade intolerant (circle) tree species
grown in open (white), sparse canopy (gray) and dense canopy (black) plots. The dark lines
represent the linear regression for Vemax (y = 5.87x + 24.6) and Jmax (y = 9.8x + 50.6).
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Figure S3. Leaf (a) mass-based (Pm) and (b) area-based phosphorus (Pa) content of six tropical
tree species grown in open (white), sparse canopy (gray) and dense canopy (black) plots. The error
bars represent standard errors (n = 3). Species: Carapa grandiflora (Cg), Entandrophragma
excelsum (Ee), Syzygium guineense (Sg), Croton megalocarpus (Cm) and Polyscias fulva (Pf).



Table S1. Initial harvest data LMA and the biomass of roots, stems, and branches with leaves for
Carapa grandiflora (Cg), Entandrophragma excelsum (Ee), Syzygium guineense (Sg), Croton
megalocarpus (Cm), Dombeya goetzenii (Dg) and Polyscias fulva (Pf). Values are mean + SE.

Branches + Total mass
Roots (g) Stem (g) leaves (g) (9) LMA (g m?)
Cg 295+0.26 340+0.28 213+0.23 822+067 682+1.1
Ee 217+023 343+037 385+056 945+111 62835
Sg 138+0.13 1.79+023 161012 478+046 89.8+3.0
Cm 310+055 846+121 282%+0.74 1438+222 40523
Dg 177+0.18 475+036 1.08+0.13 7.60+£050 428+6.4
Pf 148+020 352+044 183+0.84 6.84+0.85 53.8+8.7




Table S2. Entire database, including physiological, chemical and structural leaf traits as well as tree biomass and its allocation. Values

are mean * SE.

Plant species

C. E. S. C. D. P. All
Leaf traits grandiflora excelsum guineense megalocarpus goetzenii fulva
OP 305%1.2 30.5+£5.0 452+1.8 51655 62.8 £8.5 489 +5.1 449+1.8
Vemax SP 41.1+5.0 275+3.6 228+3.4 31.6+£6.3 36.2+3.3 30.7+34 31.7+3.0
(umol m2s?) DP 342+16 19.0+1.6 149+2.1 179+04 209+1.7 175+1.1 21.0+0.3
OP 531%57 55.2 £3.3 88579 84.8+£13.5 1076 £5.1 75.2+9.1 774+25
Jmax SP 65.1+75 70.2 £10.7 63.6+4.4 62.3+8.6 69.3+5.3 62.9 +10.9 65.6+1.9
(umol m2st) DP 529+15.3 470+£7.0 443 +2.8 486 1.7 457+6.5 46.3+6.8 48.1+4.7
OP 1.62+0.05 1.96 +0.27 1.99 +0.09 1.65+0.07 1.84+0.17 1.54+0.12 1.77 £0.07
JImax! Vemax SP 1.87+0.43 2.60£0.19 3.13+£0.31 2.22 +0.53 1.89 +0.09 2.02+0.18 2.29+0.22
DP 1.49+0.37 252 +0.26 3.29 +£0.61 2.71 +0.07 2.15+0.15 2.64+0.25 2.48 +0.23
OP 0.70+0.04 0.87 £0.07 0.78 £0.11 0.67 £0.08 0.76 £0.16 0.61+0.10 0.73+0.07
Rq SP 0.72+0.15 0.50 £0.16 0.63+£0.11 0.54 £0.14 0.65+0.12 0.58 +0.15 0.60+£0.10
(umol m2s?) DP 0.52+0.08 0.35+0.06 0.59 +£0.16 0.37£0.04 0.37 £0.02 0.38 £0.02 0.43+0.04
OP 129+0.3 13.4+0.8 11.1+1.9 11.4+0.9 13.0+2.0 96+15 129+0.3
LCP SP 10.6+0.8 69+19 9.7+0.9 7016 85+24 8.2+29 10.6 £0.8
(umol mol?) DP 6.3+0.6 51+£05 6.7+£04 6.2+0.5 56+27 58+0.5 6.3+0.6
OP 0.03+0.01 0.05+0.01 0.14 £0.01 0.16 £0.05 0.26 £0.08 0.15+0.05 0.13+0.03
Gs SP 0.04 £0.00 0.03+£0.01 0.07 £0.02 0.08 £0.01 0.15+0.06 0.11 +0.03 0.08 £ 0.02
(mol HO m?s1l) DP 0.04+0.01 0.02 £0.00 0.03+£0.00 0.07 £0.02 0.05+0.01 0.12 +0.05 0.05+0.01
OP 1.80%+0.64 1.57 £ 0.65 6.68 £ 0.30 6.83 +1.33 8.22+£1.80 5.62 +1.57 5.12 +£0.89
An SP 2.78+0.41 2.56 +£0.35 3.30+£0.81 451 +0.55 498 +1.11 3.67+0.35 3.63+0.42
(umol m2s?) DP 2.88+0.98 2.11£0.40 1.46 +0.09 2.65 +0.48 2.88 £0.51 2.26 £ 0.45 243 +0.43
OP 0.11+0.01 0.15+0.04 0.08 £0.01 0.15+0.04 - 0.06 +0.01 0.10+0.01
Pa SP 0.08 +£0.00 0.27 £0.01 0.06 £0.01 0.11 £0.02 - 0.02 +0.00 0.08 +0.02
(gm2) DP 0.06 £0.03 0.09 £0.01 0.02 £0.01 0.04 £0.00 - 0.02 +0.01 0.04 £0.00



Pm

(%)

(@m?)

Nm
(%)

OP
SP
DP

OoP
SP
DP

OoP
SP
DP

0.10 +0.02
0.11 +0.00
0.15+0.01

2.32+0.11
2.01+£0.12
1.88 +0.20

1.74 £ 0.05
2.02+0.13
2.40+0.04

0.17 +0.05
0.35+0.01
0.20+0.01

1.55+0.13
1.47 £ 0.06
1.35+0.18

1.65 + 0.06
1.96 £0.12
2.82+0.10

0.09 +0.01
0.13+0.01
0.10 £ 0.00

1.16 £0.10
0.63 £0.07
0.53+0.01

1.34 £ 0.05
1.37 £0.07
1.60 + 0.02

0.23+£0.06
0.30 £0.03
0.10+0.00

1.66 £ 0.07
1.18 £ 0.05
1.35+0.12

2.59+0.14
2.73+0.23
3.87+£0.39

1.91 £ 0.07
1.00 £ 0.10
1.25 +0.04

3.68 £ 0.46
3.39+0.21
4.48 +0.23

0.06 +0.01
0.03 £ 0.00
0.07 £0.00

1.75+£0.18
1.52+0.11
1.63 +0.03

1.65+0.15
2.16 £0.15
3.06 £ 0.17

0.12 +0.02
0.13+0.03
0.10 £0.02

1.72 £0.02
1.30£0.01
1.32 +0.04

2.11+0.07
2.27+0.13
3.04+0.14




Plant species

C. E. S. C. D. P. All
Leaf traits grandiflora excelsum guineense megalocarpus goetzenii fulva
OP 88.3%4.2 98.9+5.5 185.5+5.7 70.1+5.6 47.2+3.2 99.2+34 98.2+3.7
LMA SP 67.6+53 65.2+6.4 122.8+£22.9 43.8+6.6 304+6.1 51.1+117 63.5+9.8
(gm?) DP 56.3+1.38 488+ 1.1 99.3+16.8 289+4.6 17.8 £ 0.7 28629 471+45
OP 16.3%+0.3 16.4+1.7 114+04 11.4+0.6 9.3+0.3 9.6+0.6 124+04
Leaf length SP 17904 214+1.1 12.7+0.3 13.6 £ 0.7 13.6+0.8 11.0+11 15.0+0.6
(cm) DP 17.7+05 21.7+0.9 13.8+05 127+1.38 11.7+£0.7 13.1+0.6 153+0.6
OP 6.23+0.33 7.14 £0.47 3.12+0.23 590+0.31 8.39 £ 0.47 431+0.24 585+1.10
Leaf width SP 591+0.13 8.69 £ 0.57 3.84+0.11 6.69 £ 0.04 1292+0.65 5.04+0.38 7.18+0.23
(cm) DP 6.54 +0.06 8.51+0.44 413 +0.48 8.09 £0.80 10.12+0.20 545%0.26 7.28+0.28
OP 0.25%0.01 0.27 £0.00 0.29 £0.02 0.26 £0.01 0.25+0.01 0.29+0.01 0.27£0.01
Leaf thickness SP 0.21+0.01 0.21+0.01 0.27 £0.02 0.20+0.01 0.19+0.01 0.24 £0.02 0.22+0.01
(mm) DP 0.17+0.01 0.18 £ 0.00 0.21+0.01 0.16 £0.00 0.18+0.01 0.19 £ 0.02 0.18+0.01
OP 643%35 60.1+1.0 105+1.3 229+42 42.3+21.6 18.0+0.7 36.4+£4.6
Leaf size SP 712%72 135.7+£16.3 16.5+2.6 48.4+90.4 1043+229 31.2+64 67.9+10.6
(cm?) DP 67.5%3.2 110.1+1.6 16.6 £3.8 55.8+4.9 40.3+4.9 26.8+4.4 520+20
OP 66%2 272 44 +3 52+2 34+5 56 +3 47+1
Leaf angle SP 332 25+2 29+2 305 202 207 263
©) DP 241 161 161 25+3 17 +3 14+2 19+1
OP 512%0.38 443 +4.4 520%15 343+18 31.0+1.0 32911 41.0+09
SPAD SP  60.3+25 549+49 50.5+2.9 43.6 +3.6 33.6+2.0 31.9+13 458 +2.6
DP 69.6+0.6 648+2.4 57.9+15 443+1.6 343+3.9 31904 50.6 £0.9




Plant species

C. E. S. C. D. P. All
Tree traits grandiflora excelsum guineense megalocarpus goetzenii fulva
OP 231+0.07 2.32+0.04 3.09+0.15 1.72 £0.02 2.39+0.17 2.79£0.07 2.35+0.07
RGR SP 223+0.11 2.45+0.12 2.54+0.11 1.43+0.11 229+0.11 2.17£0.02 2.17+0.04
DP 1.25+0.05 1.53+0.12 1.59 + 0.06 0.08 £0.28 1.15+£0.12 1.13+0.14 1.18 £ 0.04
OP 356%3.2 26.8+1.2 41.9+5.6 345+1.2 41174 30227 33.7+15
Roots Weight SP 26747 29.9+3.7 18.7+15 18.0+2.2 266 5.1 17.3+0.8 23.0x24
@ DP 106+0.38 125+1.2 7.1+£0.3 51+£19 8.1+0.38 56+0.7 85+0.5
OP 300x21 31.9+0.8 33.0+6.4 30.7+0.6 32027 51.9+29 34717
Stem Weight SP 34321 36.9+3.9 27.9+1.7 322+3.4 40.2£2.7 27.0+1.0 33.2+0.6
(9) DP 124+0.9 146+1.7 9.3+0.3 9.6+£20 140+21 11.3+1.6 12.0+0.8
OP 4.52+0.32 3.82£0.63 9.52 £ 0.40 5.59+0.25 3.22+0.11 458 £1.30 4.95 £ 0.36
Branches+Petioles SP 6.48 +0.33 6.45 + 0.66 5.94 £ 0.80 3.38+0.55 2.52+1.09 425+0.78 4.82 +0.38
()] DP 2.79+0.01 2.85+0.44 151+0.34 0.97 £0.49 1.14+0.14 1.14+0.43 1.85+0.21
OP 170%17 146+23 21.2+3.0 6.5+0.6 26+09 123+15 123+1.3
Leaves Weight SP 23314 21827 169+11 7921 3.8+0.8 8714 13.8+15
(9) DP 10.7+0.3 11.1+£1.2 49+10 26+14 1.1+04 1.7+0.6 59+0.3
OP 875%5.0 775+45 106.0 +£ 15.5 776+1.3 78.9+10.0 99.2+54 86.0+ 3.0
Total Weight SP 91.1+5.0 95.3+8.3 69.8+2.1 61.7+45 73.2+8.7 574+13 75.0+23
()] DP 36.8+15 41.3+4.5 23.0+1.7 18.4+5.38 244+3.4 19.8 +3.3 284+18
OP 0.75%0.10 0.55%0.02 0.68 £0.01 0.82 £0.02 1.12+0.19 0.44 £0.03 0.70 £0.05
Root/Shoot ratio  SP  0.42+0.07 0.46 £ 0.04 0.39 £ 0.05 0.43+0.08 0.58 £0.10 0.44 £ 0.03 0.45+0.05
DP 0.43+0.02 0.45+0.01 0.44 £0.01 0.38+£0.03 0.53+0.03 0.42 £0.02 0.44+0.01
OP 0.68+0.00 0.55+0.02 0.67 +£0.03 0.68 +0.01 0.48 £0.02 0.43+0.02 0.58+0.01
Wood density SP 0.52+0.02 0.57£0.01 0.68 £0.03 0.68 £ 0.02 0.45+0.01 0.37+£0.01 0.54+0.01
(g/cmd) DP 0.55+0.01 0.54 £0.01 0.64 £0.01 0.59 +£0.02 0.35+0.02 0.37£0.03 0.51+0.01



OP 1.35+0.03  1.56+0.03 1.13 +0.06 1.24 +0.04 1.29+0.02 1.83+0.06 1.40 +0.02
Base diameter SP  142+006 1.70+0.10 1.19 +0.03 1.14 +0.04 1.38+0.03  1.52+0.04 1.39 +0.03
(cm) DP 0.90+003 1.14+0.04 0.75+ 0.03 0.63 + 0.08 095+0.03  1.14+0.06 0.91+0.02

OP 47.4+21 47.8+0.7 81.6+4.1 89.8 + 3.4 111.9+20 705+3.4 748+12
Stem height SP 87.8+35 51.9+0.9 108.7+142  1142+78 164.9+6.1 71040 99.8 +3.7
(cm) DP 57.1+22 48.7+3.3 78.6 + 3.5 91.9+18 1246+25 682+38 77.8+ 1.1

Vemax: maximum rates of photosynthetic carboxylation, Jmax: maximum rates of electron transport, Rq: leaf dark respiration, LCP:

light compensation point, gs: stomatal conductance, An: light-saturated net CO2 assimilation, Pa: area-based Phosphorus content, Pm:
mass-based Phosphorus content, Na: Nitrogen content per unit leaf area, Nm: Nitrogen content per unit leaf mass, LMA: leaf mass per
unit leaf area, SPAD: proxy for leaf chlorophyll content.



