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Photo 5 : (A) the limit between two successive GUs remains visible on old
axis. We have been able to retrieve more than 70 GUs on the trunk of 3.50
m tall tree with an incertitude of 20 cm at the base. (B) Detail of the
corresponding morphology when the axis was younger.
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Photo 4 : Young GU in elongation with 3 pairs of cataphylls and 3 pairs of
leaves : C-C-L-L-L-C.

MATERIAL AND ME THODS

A first set of data was measured in a greenhouse nursery in French Guyana in
semi-controlled conditions. For three conditions of incident light (5, 10 and 20%),
10 individuals of 15 species have grown during 2 years (from January 2003 to June
2006) that is 30 individuals per species and 450 plants in total (Photo 1, Fig.
1).Our sample concern 22 Symphonia globulifera still alive in 03/03/06 (Fig. 2). A
second data set concerns 25 individuals of natural French Guyana understorey

(Photo 2, 3) growing up to 3.50 m without knowledge about the age or the past
growth of the trees. For the entire trees, we have delimited each GU and measured
their length, their number of cataphylls and their number of leaves (by direct
observations or observation of their scares, Photos 4, 5). The structure of the trees
was coded and categories of GUs were obtained using an HMT model [2, 3]
Included in the OpenAlea software [4].

INTRODUCTION

Photo 1 : Experimental nursery in 2003. A young Symphonia is indicated with a
white arrow.
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Figure 1 : real gradient of light at the beginning of the experimentation and
localization of the whole plants of different species (black crucifix) and the
position of the Symphonia globulifera studied (blue points, black ones

In uneven-aged tropical rainforests, mechanisms of recruitment, I.e.
the sustainable appearance of new individuals, rests on many mechanisms such as
the phenology of flowering and dissemination, the survival of seedlings and their
waiting capacities in the understorey [1]. To understand how long young trees can
survive in the understorey before reaching the canopy and with which morphological
adaptations, a precise study of their morphology and their architecture is capital.
Objectives of such descriptive approaches are (i) to identify the rules of plant

construction; (i) to apprehend their phenotypical plasticity in light stress conditions
and their waiting capacities; (iii) to determine morphological markers that can inform
about the development potential of the considered individual; and finally (iv) to provide
Information on the plant environment and its life-history directly integrated in the
perennial structure of the tree.

The aim of this work is to characterize the architectural variability in relation with light
availability of young individuals of Symphonia globulifera L. f. (Clusiaceae), a species
of South America and Africa tropical forests. To identify categories of growth units
(GU) according their features (length, number of leaves and cataphylls) and
understand their repartition in the whole architecture of the young trees we use
hidden-Markov tree models (HMT, [2, 3]). A study of two-year-old individuals raised
In a nursery allows us to make assumptions about the past growth and vigour of young
trees issued from a natural French Guyana Forest.
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Figure 7. Cumulative height of the trunk in relation to the rank of the GUs from the S
Photo 3 : example of one young tree in the understorey. This individual is growing in very limitative light

base to the top for two trees issued from the natural forest. The GUs in the different
states are indicated by appropriated colors as defined in Fig. 3.

Photo 2 : Understorey where the S. globulifera population

as well as their photosynthetic capacities [5].

resources and is desynchronized; the last GU on the trunk bear branches with 4 GUs forming thus a plate.

was studied.

| REFERENCES) |

Oldeman, R. A. A., 1974. L’architecture de la forét guyanaise. Mém. ORSTOM, 73 : 204 p

Durand J.-B., Guédon Y., Caraglio Y. and Costes E. 2005. Analysis of the Plant Architecture via Tree-structured Statistical Models: the Hidden Markov Tree Models. New Phytologist, 166(3), pp. 813-825.

Durand J.-B., Caraglio Y., Heuret P. and Nicolini E. 2007. Segmentation-based approaches for characterising plant architecture and assessing its plasticity at different scales. Poster, FSPM07, 4-9 November 2007, New-ZELAND
Pradal C., Dufour-Kowalski S., Boudon F. and Dones N., 2007. The architecture of OpenAlea: A visual programming and component-based software for plant modeling. FSPMO07, 4-9 November 2007, New-ZELAND

Coste S., Roggy J.-C., Imbert P., Born C., Bonal D., Dreyer E., 2005. Leaf photosynthetic traits of 14 tropical rain forest species in relation to leaf nitrogen concentration and shade tolerance. Tree Physiol. 25: 1127-1137

OB wWN e




