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Abstract: To understand the leaf energy investment strategies of co-occurring lianas and trees we
investigated nine traits related to leaf nutrients ash caloric value and leaf construction costs in 10 liana
and 10 tree species of Bauhinia ( Leguminosae) . We also analyzed the differences in traits between two
growth forms and the relationships among traits. Results showed that the means of the gross caloric value
( GCV) and ash free caloric value ( AFCV) of the 20 Bauhinia species were 18.64 kJ/g and 20.20 kJ/g
respectively. Both GCV and mass-based leaf construction cost were significantly and positively correlated
with leaf carbon content were significantly and negatively correlated with leaf ash content and were
significantly lower in lianas than in trees. Principal component analysis showed that lianas were negative
loads of the first PCA axis with low leaf caloric values and mass-based construction costs whereas trees
showed the opposite pattern. These results indicated that as typical tropical sun plants Bauhinia species
had some advantages in solar energy storage. Furthermore liana and tree species in Bauhinia

demonstrated different resource utilization and allocation strategies. The significantly lower caloric value
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mass-based leaf construction cost and leaf mass per area in lianas reflected a rapid resource turnover
strategy whereas trees exhibited a more conservative resource utilization strategy.
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Table 1 ~ Species information
/ /
Growth e S Evergreen/ Height/ DBH
form Chinese name Species Code Deciduous Length ( m) ( em)
Bauhinia glauca subsp. tenuiflora ( Watt ex C. B. )
Clarke) K. et S. S. Larsen Bes 7602 21203
Bauhinia wallichii J. F. Macbr. Bw 21.0 £ 2.6 43 + 0.5
Bauhinia yunnanensis Franch. By 6.4 +£0.2 1.0 £ 0.1
Bauhinia carcinophylla Merr. Be 8.7+0.3 1.9 £ 0.1
. B(llfhlttla scandens var. horsfieldii ( Watt ex Prain) K. Bsy 20.8 + 1.8 45406
Liana et S. S. Larsen
Bauhinia championii ( Benth.) Benth. Bch 49 +0.5 1.6 £ 0.3
Bauhinia curtisii Prain Beu 12.0 + 0.4 24+ 1.0
Bauhinia touranensis Gagnep. Bto 20.5 £ 1.9 5.6 + 1.0
Bauhinia bidentata Jack Bd 9.0+ 0.9 2.9 + 0.1
Bauhinia strychnifolia Craib Bs 9.3+ 1.3 1.9 £0.2
Bauhinia brachycarpa Wall ex Benth. Bbr 6.5 + 0.3 6.7 + 0.6
Bauhinia racemosa Lam. Bra 5.8 +04 10.0 £ 0.8
Bauhinia acuminata Bruce. Ba 2.2+ 0.1 48 +04
Bauhinia tomentosa L. Bt 3.6 £ 0.3 4.8 +0.3
Bauhinia galpinii N. E. Br. Bg 22+04 3.6 + 0.6
Tree Bauhinia rufescens Lam. Br 4.1+0.3 5.6 £0.8
Bauhinia purpurea DC. ex Walp. Bp 6.7 = 0.4 11.3 + 0.7
Bauhinia monandra Kurz Bm 49+ 0.2 7.8 +0.7
Bauhinia blakeana Dunn Bb 6.4 +0.2 12.2 + 0.6
Bauhinia variegata L. Bv 10.3 = 0.7 31.1 £ 3.5

Note: DBH  diameter at breast height.
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Table 2 Leaf traits of 20 Bauhinia species

Life o Code N AC Gev AFCV LMA cc,,
(g/ke) (g/ke) (g/ke) (g/kg) (%) (kl/g) (K/g) (g/m?) (g glulg)
Bgs 459+ 3  27.67+125 150 +0.05 1288+ 116 7.79+0.15 18.67+0.13 2024+0.11 43+2 138 0.0l
Bw 440+2  2536+084 286+018 1539217 11.35+042 1736+0.09 1958 +0.07 61 +3 128 0.0l
By 433+2  33.65+0.66 225+027 1350+ 1.53 1323+0.57 17.39+0.01 20.04+001 65+2  1.27 +0.01
Be 4730 2774+ 050 1.68+0.02 14.11+028 6.05+0.02 1911003 2034+004 70+5  1.41+0.00
Bsv 4600 21.53+028 1.97+007 10.16+0.19 8.62+0.12 18.06+001 1976+003 77+4 134000
Liana Beh 446+2 1898 +068 2.15+006 1215+ 188 888+036 1734011 19.03+005 523 129000
Beu 454 + | 19.04 +0.09 220+0.19  8.05+028 9.17+0.09 17.98+0.09 1979+009 81 +4  1.34 0.0l
Bo 462+ 0 2496 +027 1.96+009 11.97+007 7.75+0.16 18.63+0.02 20.20+0.03 47+1  1.38+0.00
Bd 456 + 1 2595+ 1.55 1.67+0.08 18.94+ 181 7.82+0.63 18.00 008 19.53+0.08 57+3 133000
Bs 475+ 4 17.66£021 121001  880+052 430+0.10 19.03+004 1987004 895 142000
Bbr 474 £ 1 24.84 £ 0.56  3.57+0.17 1074 £ 044  6.59 + 0.06 19.42+0.06 20.79 + 0.05 63 +1  1.44 = 0.00
Bra 483 ¢ 1 19.65+ 020 201+0.16 1028+084 537+009 19.58+006 20.69=008 95+5  1.46 0.0l
Ba 452+0  23.62+031 470000 931 +034 9.80+033 1855+0.04 20.59+004 60+1  1.38+0.00
Bt 4692 27.01 145 359 +0.06 10.03+0.64 697 +0.16 19.17+0.12 20.61+0.10 59+2  1.42 % 0.0l
Bg 4870 2119007 177005 8.887+035 3.65+0.09 19.82+003 20.57+003 81 +3 148000
Tree Br 468 + 1 2759 £0.59 176 £0.02  7.09£0.15 841 £006 1870006 2041 +005 62+2 138000
Bp 457 +2  27.65+200 1.83+0.02 1093 +037 736+0.04 18.60+0.15 20.08+0.17 61+2  1.37+0.01
Bm 460 + 1 20.88 + 0.80 2.96+0.11 1020+ 0.31  7.50 + 0.04  18.96 = 0.05 20.49 + 0.06 69 +1  1.39 = 0.00
Bb 457 + | 2076 £ 0.22 254 +0.12 821 £0.04 877+031 1833£0.09 20.09+003 836  1.36 0.0l
By 490 + | 27.95+2.67 1.97+0.17 9.03+0.14 571+0.12 1994+0.10 20.15+0.10 81 +4  1.48+0.01

Notes: C Carbon content; N

mass *

. Potassium content; AC. Ash content; GCV. Gross caloric value; AFCV. Ash

free caloric values; LMA. Leaf mass per area; CC, . Mass-based leaf construction cost. Same below.

mass - Nitrogen content; P . Phosphorus content; K,
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Fig. 1 Comparisons of leaf nutrients ash contents gross caloric values ash free caloric values leaf mass
per areas and mass-based leaf construction costs between liana and tree species of Bauhinia
3 N N N
Table 3 Pearson’s correlation coefficients between leaf nutrient ash content gross caloric value ash free caloric
value leaf mass per area and mass-based leaf construction cost among liana and tree species of Bauhinia
Factor Cass N pass P s K ase AC GCV AFCV LMA
Noass -0.203
P s -0.261 0.168
K,.. ~0.420 0.361 -0.086
AC -0.896™ 0.347 0.413 0.281
GCV 0.940™ 0.002 -0.070 -0.414 -0.824™
AFCV 0.673™ 0.337 0.261 -0.412 -0.423 0.848*
LMA 0.447" -0.444" -0.120 —-0.489%* -0.435 0.357 0.241
cc,, 0.956*  -0.115 -0.076 -0.457" -0.852** 0.993 0.807* 0.402
Notes: %% P < 0.01; * P <0.05.
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Fig. 2 Relationships among leaf traits of lianas ( open circle) and trees ( solid circle) of Bauhinia
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Fig. 3  Principal component analysis of nine leaf traits of 20 Bauhinia species
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