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Allometry between twig size and leaf size of typical bamboo species along an altitudinal gra-
dient. SUN Jun', WANG Man-tang’, CHENG Lin’, LYU Min', SUN Meng-ke', CHEN
Xiao-ping', ZHONG Quan-lin"*, CHENG Dong-liang'** (' Fujian Provincial Key Laboratory of
Plant Ecophysiology, Fujian Normal University, Fuzhou 350007, China; *School of City and Civil
Engineering , Zaozhuang University, Zaozhuang 277160, Shandong, China ; > Administrative Bureau
of Jiangxi Wuyishan National Nature Reserve, Shangrao 334500, Jiangxi, China; ‘Institute of
Geography , Fujian Normal University, Fuzhou 350007, China).

Abstract; To investigate the trade-off between the twig size and leaf size, we measured the total leaf
mass, stem mass, individual leaf mass and leafing intensity of typical bamboo’ s ( Phyllostachys
edulis, Indocalamus tessellatus, Oligostachyum oedogonatume, Yushania hirticaulis and Yushania
wuyishanensis) twigs at different altitudes in Wuyi Mountain. The results showed that the exponents
of the scaling between total leaf mass and stem mass on twigs significantly decreased with increasing
altitude for all the five bamboo species. The common scaling exponents of total leaf mass vs. stem
mass for P. edulis, I. tessellatus and O. oedogonatum were 0.94, 0.85 and 0.84, respectively. A
common slope of 0.79 was observed in total leaf mass vs. stem mass in Y. hirticaulis and Y. wuyis-
hanensis. There was significant negative correlation between individual leaf mass and leafing intensity
among bamboo species, except Y. wuyishanensis. A common slope of —1.12 existed between
individual leaf mass and leafing intensity for five bamboo species. In conclusion, bamboos at low
altitudes tended to support more leaf biomass while preferring to invest more to stem biomass at high
altitudes. Although the stem mass investment of different bamboo’ s twig increased with altitude, the
leafing intensity strategies based on stem mass were determined by the leaf size construction rather
than altitude.

Key words: allometric; bamboo; altitude; leaf mass; leafing intensity; stem mass.
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Fig.1 Typical twig samples for the five bamboo species.

A: BAT Phyllostachys edulis; B: W5 /DREAT Oligostachyum oedogona-
tume; C: 2 Indocalamus tessellatus; D: B4 E AT Yushania hirti-
caulis; E: BRI E AT Yushania wuyishanensis. T[] The same below.
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Table 1 Relationships between twig and leaf size of bamboos analyzed by SMA at different altitudes

EiELay B %73 it BE SR EFXME REE R? P, P
Index Type Altitude (m) N Slope 95% C1 Intercept
R BT 840 27 1.24 0.95, 1.62 -0.02 0.60 0.10  <0.001
Total leaf mass P. edulis 1040 27 0.91 0.78, 1.06 0.12 0.86 0.21  <0.001
(TLM) -Z5 T i 1240 27 0.89 0.95, 1.32 -0.19 0.84 0.18  <0.001
Stem mass o1 AT 1100 45 0.84 0.74, 0.95 0.25 0.85 0.05  <0.001
(SM) 0. oedogonatum 1200 27 0.89 0.74, 1.07 0.27 0.80 0.21  <0.001
1400 27 0.77 0.64, 0.92 0.17 0.80 0.01  <0.001
BT 1040 30 0.88 0.73, 1.05 0.26 0.78 0.15  <0.001
L. tessellatus 1440 45 0.91 0.77, 1.08 0.21 0.69 0.28  <0.001
1840 45 0.79 0.69, 0.91 0.18 0.81 0.00  <0.001
BHELIWAT Y. hirticaulis 1740 45 0.88 0.75, 1.04 0.09 0.72 0.12  <0.001
KA T AT Y. wuyishanensis 2100 45 0.71 0.60, 0.84 -0.44 0.69 0.00  <0.001
a1t Al 390 0.95 0.90, 0.99 0.15 0.79 0.02  <0.001

P, o FBARPRMES 1.0 76 @=0.05 K F LR EMER L P, indicated a significant difference test between the slope and 1.0 at 0.05 level.
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Fig.2 Relationships between the total leaf mass and stem mass of bamboos at different alitudes.

F. BFEE WA ARE L E AT Yushania hirticaulis and Y. wuyishanensis.
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Table 2 Relationships between individual leaf mass and leafing intensity of bamboos analyzed by SMA at different altitudes

Eizt7 Byt HZ19 o B 95w EFIX A R R? P_, p
Index Type Altitude (m) N Slope 95%Cl Intercept
PR EA 840 27 -0.89  -1.29, -0.61 0.23 0.15 0.52  <0.001
Individual leaf mass P. edulis 1040 27 -1.19 -1.72, -0.83 0.19 0.17 0.34 <0.050
(TILM) - 58 32 1240 27 -1.03 -1.44, -0.73 0.10 0.29 0.88  <0.050
Leafing intensity ~ Jifr 5 > FAT 1100 45 -1.53  -1.93, -1.21 -0.13 0.43 0.00  <0.001
(LIM) 0. oedogonatum 1200 27 -1.03  -1.21,-0.88 032 0.85 0.68  <0.001
1400 27 -1.16  -1.42,-0.95 0.24 0.74 0.14  <0.001
B 1040 30 -1.35  -1.73, -1.06  0.22 0.59 0.02  <0.001
I tessellatus 1440 45 -0.99  -1.14, -0.87 022 0.81 0.91  <0.001
1840 45 -1.39  -1.70, -1.14  0.06 0.58 0.00  <0.001
BAEEWAT Y. hirticaulis 1740 45 -1.16  -1.39, -0.98 -0.04 0.67 0.09  <0.001
RFF AT V. wuyishanensis 2100 45 1.63 1.20, 2.20 4.49 0.00 0.00 0.920
it All 390 -1.07 -1.11, -1.02  0.26 0.85 0.00  <0.001

P_ o FRFPRMES - 1.0 £ @=0.05 /KF L B EMARL P, indicated a significant difference test between the slope and —1.0 at 0.05 level.
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Fig.3 Relationships between individual leaf mass vs. leafing

intensity for each of the five bamboo species.
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