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cent syntheses of a large number of independently

m
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: ween leaf thickness and longevity across species,

bitats, landscapes, and biomes (Wright et al. 2004).
ly study seeks to connect these large scale

U enomena to a physiological basis in a community of

O btropical trees native to south Florida.
ethod

chose 3individuals of Canella winterana (L.) Gaertn.
and Zanthoxylum fagara (L.) Sarg.

hese species have contrasting roles in succession.
rees were located along a randomly chosen transect
and all trees were part of a phenological monitoring
project for the last 3 years.

L

o ensure coverage of the entire scale of variability I
selected and clipped a branches from the lower,
middle, and upper canopy of each individual

tree sensu Suomela and Ayers (1994).

U randomly selected 10 leaves from each branch
m for morphological, and nutrient analysis.

Because isotopic analysis is more expensive, we
q obtained isotopic results for only 5 of the 10 leaves
from each canopy location.
alysis
ata were analyzed using the GLM procedure in SAS.
Two nested MANCOVA tests were utilized to test the
species and individual canopy location as sources of
variance in concert with leaf thickness and area/mass
ratio as covariates possible covariates of four
response variables:

molar Carbon content per unit area
molar Nitrogen content per unit area
813Carbon content

33 Nitrogen content

2
-

llected datasets confirm the globally significant relationship
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Results
Source mole C per cm’ mole N per cm” P c PN
Species <0.0001 <0.0001 <0.0001 <0.0001
- : i athicoes (o) <0001 <000t Doos  oois
cal ICKness (mm < 0. <0. .| .
Leaf thickness vs. Carbon stable isntane ratin
* ZF909low Full model <0.0001/0.97  <0.0001/0.85  <0.0001/0.903 < 0.0001/0.89
= ZF909mid ) S o )
0.000 0.100 0.200 0.300 0.400 0.500 Table 1. Indlqates the p—valpes and R depicting Fhe_ contrlbuthn qffour sampling .
ZF909t0 sources: species, the sampling location nested within sampled individual, and covariates
'26 000 ! 1 1 1 | p leaf thickness and leaf area to mass ratio in explaining the variability of the four selected
b response variables: molar carbon and nitrogen contents, and the relative composition of
C ” H t ZF945|0W stable and light isotopes of carbon and nitrogen. The final row indicates the significance
anella winterana R (p-value) and precision (R?) of the full nested model. Significant p-values are indicated
27.0004 (cinnamon bark) * ZF945mid inbold.
* ZF945top Discussion N .
» Leaf morphology and nutritional contents are now hypothesized to be
-28.000+ + ZF949low globally constrained features of angiosperms thought to be fundamental
— - ZF949mid components of leaf economy. Our macronutrient results support this idea.
€ ‘ ‘ .
+ -29.000- - ZF949top * Nitrogen isotope patterns are not well understood, but our sampling
3 CW948low scheme was successful in explaning the variability of these patterns.
™
:S -30.000 Cw948mid « Carbon isotopic contents of plant tissues are created by the selectivity
% CW948top of carbon fixing enzymes (notably Rubisco and PEP carboxylase)
[a) which are profoundly different in their ability to discrimminate
-31.000 Cw951low against heavy isotopes of carbon, with Rubisco ~ -29 per mil and
CW951mid PEP carboxylase ~ -1.1 per mil (Raven and Farquar et al 1990).
-32.000 CW0951top * The direction and pattern (see Figure 1) of our results may suggest
CW953low that changes in leaf thickness directly modulate the role of PEP
\ carboxylase in fixing carbon among leaves contained in this sample.
-33.0004 Zantho>.<ylu.m fagara - cw953mid
(wild lime) - CW953top * In light of recent findings by Hibberd and Quick (2004) of the

Leaf Thickness (mm)

Figure 1. A plot of the data indicates that the global relationship between thickness and per mil
31°C content holds both across species and within individual branches.

activity of PEP carboxylase in leaves, stems, and petioles of celery
and tobacco, this result may support to the developing theory
(Raven 2004) that shifts in morphology are fundamental in shifting
the relative roles of these ubiquitous carbon-fixing enzymes.

in all angiosperms.
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