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Cell radial
length 

What is the 
quantitative nature 
of the relationship 
between time and 
cells features?

Xylem-cell anatomy

Rossi et al, 2006 ; Rossi et al, 2009

 Maturation - lignification - enlargement
Number of cells in

Deslauriers et al. 2003

GAMs application

Cuny et al., 2014; Balducci et al., 2016

Application of modified VB equation 
y = cell parameters  
x = duration of the developmental phases

Cuny et al., 2014

Is size an issue of time? 

Black spruce
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Xylogenesis: the main actor 
of forest productivity

THE HYPOTHESIS

Cell wall 
thickness 

= A e( 1 -
-K (x-B)

)
Site A BK
SIM 33.83± 1.09 0.29±0.05 1.10  ±0.47

BER 35.79 ± 3.16 0.18 ±0.05 1.81  ±0.59

MIS 34.38 ± 2.58 0.19 ±0.05 1.10  ±0.64

DAN 34.00± 2.80 0.20 ±0.05 1.63  ±0.56

MIR 32.00 ± 1.54 0.31 ±0.08 1.00  ±0.35

SIM 4.68 ±0.39 0.06 ±0.01 4.21  ±1.98

BER 4.31 ±0.23 0.15 ±0.04 10.81  ±1.17

MIS 4.00 ±0.27 0.20 ±0.05 10.00  ±0.59

DAN 3.95 ±0.24 0.12 ±0.03 6.98±1.76

There is a  
relantionship

 Timing of:
-enlargement, 
lignification, maturation
Duration of: 
-enlargement, 
lignification
for each percentile cell 
position 

Tracheidogram for 
cell features
 for each 
of the 15 years

Dh ~  L
Enquist et al. 1999

Dh ~ Duration 
of enlargement
Anfodillo et al., 2011

Vertical pattern 

max Dh =

Horizontal pattern 

Pattern similar to 
the vertical one

Carrer et al.,2015 

Sugar models and 
variations in density 
linked to increasing 
negative pressures 
can explain the limits 
in cell wall thickness 
deposition

Deslauriers et al. 2016
Hacke et al. 2001

It is positive

It is linear

Discussion
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Lignification

 (Picea mariana)

MIR 3.98 ±0.47 0.36 ±0.13 13.6  ±0.38
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It is function of:


