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Objectives

1. How WSG varies radially and longitudinally within tree and between species?y g y p

2    Wh t  th  t d  f WSG di l i ti  d h t  th  ibl  i i t t ti  2.   What are the trends of WSG radial variations and what are the possible misinterpretations 
of these trends due to the effect of heartwood?

3. Does these variations and patterns, are related to the successional status of the species ?
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Experimental site:

Paracou field station

Suriname

Paracou field station

Guyana

100 kmBrasil
(AMAPA)

400 m

30 years of monitoring 30 years of monitoring 
Access to growth rate, mortality 

rate ..
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Data collection: Field sampling and WSG measurements

top-crown
height

mid-crown
height

under crown

tangential cut every 0.5cm

Oven dry weight B i  WSG Oven dry weight 
Volume

Basic WSG =4 m

10 < DBH < 15 cm 
1 to 3 
i di id l/ i

0.5 m
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individual/species



- Radial  and Longitudinal gradient assessed by:

Statistical analysis

µ(WSG near pith 0.5m) 
µ(WSG below bark 0.5m) 

new/oldradial =Under crown

> 1   WSG increases on the radius
< 1   WSG decreases on the radius

old/oldheight

µ(WSG near pith under crown) 
µ(WSG near pith 0.5m) 

old/oldheight =

> 1   WSG increases with height> 1   WSG increases with height
< 1   WSG decreases with height

0 5 new/oldradial
0.5m

- Radial  trends assessed by linear mixed model (lme) :

linear: WSG ~ β0 + β1*radial distance ,

quadratic: WSG ~ β0 + β1*radial distance + β3*radial distance²  
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Swartzia panacoco

Collected species: phylogeny & overall WSG

Inga stipularis

Enterolobium schomburgkii

Bocoa prouacensis

P ki itid

Abarema jupunba

Zygia tetragona

Parkia velutina

Parkia nitida

Parkia pendula

Vouacapoua americana

Recordoxylon speciosum

Tachigali guianensis

Dicorynia guianensis

Vouacapoua americana

Eperua falcata

Peltogyne venosa

Eperua grandiflora
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Faboideae Mimosoideae Caesalpinioideae

0.2 0.4 0.6 0.8 1.0
Overall WSG



Defining successional status
Using Paracou database : computation of variables related to successional statusg p

- RGR95: (95th quantile of the growth rate distribution)

M  t lit  t- Mr: mortality rate:

- DBHmax

-4 -3 -2 -1 0 1 2

PC1 Axis (71.7%)

PC1 scores uses as synthetic variable describing successional status

WSUFEM, Tervuren, Belgium, May 2015 Assessment of ecological behaviour
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PN*** / *

Links between radial/longitudinal gradients and successional status
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Results: Radial trends (1)
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Results: Radial trends (1)
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Results: Radial trends (2)
Eperua grandiflora
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Links between radial trends and successional status
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Links between radial trends and successional status

Adapted from
Woodcock & Shier, 2002 .2,
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Links between radial trends and successional status

Adapted from
Woodcock & Shier, 2002 .2,
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Links between radial trends and successional status

Adapted from
Woodcock & Shier, 2002 .2,
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Conclusion
1. Radial and longitudinally variations ?

- Increase or constant WSG along the radius but  NO radial decrease !  
- Decreasing WSG from bottom to top is a general case,  excepted for species with low 

WSGWSG.
- All studied species tend to the same range of WSG values with height (~ 0.6-0.9) ! 

Supported by a higher WSG under bark within trunk

2. Radial trends of WSG // the effect of heartwood?

P t ti l d i  t d   d  t  h t d ff t i   l  

3. Does these variations and patterns, are related to the successional
status of the species ?

- Potential decreasing trends are due to heartwood effect in our samples. 

status of the species ?

- Extreme radial increase  & slight increase with height = pioneers species.
- Radial increase & longitudinal decrease =  late successional

- Sciaphilic species differs by their constant WSG across the radius

WSUFEM, Tervuren, Belgium, May 2015 Discussion & Conclusion



Xplo Software to visualize and compute biomass estimates ..

Parkia nitida Swartzia panacoco

Biomass estimate by Xplo 16.8 Kg 73.23Kg

Biomass estimate by WSG under

WSUFEM, Tervuren, Belgium, May 2015 

Biomass estimate by WSG under
bark at 1m30 25.9 Kg 85.1 Kg

Over-estimation 35% Over-estimation 14%


