
 
 
 

 

 

 

 

 

 

 

Mi s e e n g ar d e  

L a bi bli ot h è q u e d u C é g e p d e l’ A biti bi -T é mi s c a mi n g u e et d e l’ U ni v er sit é d u Q u é b e c e n 
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pr o pri ét é i nt ell e ct u ell e, d o nt s o n dr oit d’ a ut e ur, s ur  c ett e œ u vr e.  
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T a bl e 9  C orr el ati o n c o effi ci e nts b et w e e n tr a c h ei d m or p h ol o gi es, d e nsit y a n d 

gr o wt h c o m p o n e nt s (st a n d ar d err ors i n br a c k ets). 

V ari a bl e s  L BI  D BI  L B F  D B F  

L BI  
    

D BI  . 4 6 ( 0. 0 3) 
   

L B F  . 9 1 ( 0. 0 1) . 5 0 ( 0. 0 3) 
  

D B F  . 6 7 ( 0. 0 2) . 6 6 ( 0. 0 2) . 7 6 ( 0. 0 2) 
 

R D  . 3 8 ( 0. 0 3) . 1 8 ( 0. 0 3) . 3 4 ( 0. 0 3) . 3 0 ( 0. 0 3) 

E W D  -. 2 8 ( 0. 0 3) -. 1 3 ( 0. 0 3) -. 3 2 ( 0. 0 3) -. 2 6 ( 0. 0 3) 

L W D  . 4 2 ( 0. 0 3) . 2 6 ( 0. 0 3) . 4 4 ( 0. 0 3) . 3 7 ( 0. 0 3) 

R W  -. 7 0 ( 0. 0 2) -. 2 6 ( 0. 0 3) -. 6 8 ( 0. 0 2) -. 4 8 ( 0. 0 3) 

E W W  -. 7 0 ( 0. 0 2) -. 2 7 ( 0. 0 3) -. 6 8 ( 0. 0 2) -. 5 0 ( 0. 0 3) 

L W W  -. 4 3 ( 0. 0 3) -. 1 0 ( 0. 0 3) -. 3 9 ( 0. 0 3) -. 2 1 ( 0. 0 3) 
L BI: e arl y w o o d tr a c h ei d l e n gt h; L B F: l at e w o o d tr a c h ei d l e n gt h; D BI: e arl y w o o d tr a c h ei d 

wi dt h; D B F: l at e w o o d tr a c h ei d wi dt h; R D: ri n g  d e nsit y; E W D: e arl y w o o d d e nsit y; L W D: 

l at e w o o d d e nsit y; R W: ri n g wi dt h; E W W: e arl y w o o d wi dt h; L W W: l at e w o o d wi dt h; 

L W P: l at e w o o d pr o p orti o n . 

3. 5  G e n eti c c orr el ati o ns b et w e e n w o o d pr o p erti es  

I n g e n er al, th e g e n eti c c orr el ati o ns w er e str o n g er t h a n p h e n ot y pi c c orr el ati o ns  

( T a bl e 1 0 ). T h e w o o d d e nsit y c o m p o n e nts w er e str o n gl y c orr el at ed wit h t h e 

o v er all ri n g d e nsit y  a n d w er e w e a kl y i nt err el at e d a m o n g t h e m s el v es . Si mil ar 

r es ult s w er e f o u n d f or P i n us pi n ast er ( G as p ar et al ., 2 0 0 8) a n d Pi c e a a bi es  

( H yl e n, 1 9 9 7). U nf o rt u n at el y, d u e t o t h e s m all s a m pl e si z e, g e n eti c c orr el ati o ns 

b et w e e n d e nsit y c o m p o n e nts a n d gr o wt h c o m p o n e nts w er e n ot a v ail a bl e i n 

j u v e nil e w o o d. H o w e v er, i n m at ur e w o o d, t h e gr o wt h c o m p o n e nts crit eri a w er e 

n e g ati v el y c orr el at e d wit h t h e d e nsit y c o m p o n e n t s, e x c e pt f or L W P, w hi c h w as 

p ositi v el y c orr el at e d wit h R D. P h e n ot y pi c a n d g e n eti c c orr el ati o ns w er e  cl os e, as 

it h as b e e n s h o w n t h at p h e n ot y pi c c orr el ati o ns ar e oft e n ass u m e d t o r efl e ct g e n eti c 

c orr el ati o ns ( L o u z a d a, 2 0 0 3). 
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�5�.� �R�e�f �e�r �e �n �c �e�s� 

�A �d �a �m �o �p �o �u�l �o�s�,� �S�.�,� �M�i�l�i �o�s�,� �E�.�,� �D �o �g �a �n �o�s�,� �D�.�,� �&� �B�i �s�t�i �n �a�s�,� �I�.� �( �2 �0 �0 �9�)�.� �R�i �n �g� �w�i �d�t �h�,� 

�l �a�t �e �w �o �o �d� �p�r �o �p �o�r�t�i �o �n� �a �n �d� �d�r �y� �d �e �n�s�i�t �y� �i �n� �s�t �e �m�s� �o�f� �P�i �n �u�s� �b�r �u�t�i �a� �T �e �n�.� �E �u�r �o �p �e �a �n� 

�J �o �u�r �n �a�l� �o�f� �W �o �o �d� �a �n �d� �W �o �o �d� �P�r �o �d �u �c�t �s�,� �J �u �n �e� �2 �0 �1 �4�,� �6 �7�( �4�)�,� �4 �7 �1 ��4 �7 �7�.� � 

�A�l�t �e �y�r �a �c�,� �J�.�,� �Z �h �a �n �g�,� �S�.� �Y�.�,� �C�l �o �u�t�i �e�r�,� �A�.�,� �&� �R �u �e�l�,� �J�.� �C�.� �( �2 �0 �0 �5�)�.� �I �n�f�l �u �e �n �c �e� �o�f� �s�t �a �n �d� 

�d �e �n�s�i�t �y� �o �n� �r�i �n �g� �w�i �d�t �h� �a �n �d� �w �o �o �d� �d �e �n�s�i�t �y� �a�t� �d�i�f�f �e�r �e �n�t� �s �a �m �p�l�i �n �g� �h �e�i �g �h�t �s� �i �n� �b�l �a �c �k� 

�s �p�r �u �c �e� �(�P�i �c �e �a� �m �a�r�i �a �n �a� �( �M�i�l�l�.�)� �B�. �S�. �P�.�)�.� �W �o �o �d� �a �n �d� �F�i �b �e�r� �S �c�i �e �n �c �e�,� �3 �7�( �1�)�,� �8 �3 �

�9 �4�.� 

�A �z �m �u�l� �H �u �d �a�,� �A�.� �S�.� �M�.�,� �K �o �u �b �a �a�,� �A�.�,� �C�l �o �u�t�i �e�r�,� �A�.�,� �H �e�r �n �á �n �d �e �z�,� �R�.� �E�.�,� �P �é�r�i �n �e�t�,� �P�.�,� �&� 

�F �o�r�t�i �n�,� �Y�.� �( �2 �0 �1 �8�)�.� �P �h �e �n �o�t �y �p�i �c� �a �n �d� �g �e �n �o�t �y �p�i �c� �c �o�r�r �e�l �a�t�i �o �n�s� �f �o�r� �w �o �o �d� �p�r �o �p �e�r�t�i �e�s� 

�o�f� �h �y �b�r�i �d� �p �o �p�l �a�r� �c�l �o �n �e�s� �o�f� �S �o �u�t �h �e�r �n� �Q �u�e �b �e �c�.� �F �o�r �e�s�t �s�,� �9�( �3�)�,� �1 �4 �0�.� � 

�B �a�l�t �u �n�i �s�,� �B�.� �S�.�,� �W �u�,� �H�.� �X�.�,� �&� �P �o �w �e�l�l�,� �M�.� �B�.� �( �2 �0 �0 �7�)�.� �I �n �h �e�r�i�t �a �n �c �e� �o�f� �d �e �n�s�i�t �y�,� 

�m�i �c�r �o�f�i �b�r�i�l� �a �n �g�l �e�,� �a �n �d� �m �o �d �u�l �u�s� �o�f� �e�l �a�s�t�i �c�i�t �y� �i �n� �j �u �v �e �n�i�l �e� �w �o �o �d� �o�f� �P�i �n �u�s� 

�r �a �d�i �a�t �a� �a�t� �t �w �o� �l �o �c �a�t�i �o �n�s� �i �n� �A �u�s�t�r �a�l�i �a�.� �C �a �n �a �d�i �a �n� �J �o �u�r �n �a�l� �o�f� �F �o�r �e�s�t� �R �e�s �e �a�r �c �h�,� 

�3 �7�( �1 �1�)�,� �2 �1 �6 �4 ��2 �1 �7 �4�.� � 

�B �a �n �n �a �n�,� �M�.� �W�.� �( �1 �9 �6 �3�)�.� �C �a �m �b�i �a�l� �b �e �h �a �v�i �o�r� �w�i�t �h� �r �e�f �e�r �e �n �c �e� �t �o� �c �e�l�l� �l �e �n �g�t �h� �a �n �d� �r�i �n �g� 

�w�i �d�t �h� �i �n� �P�i �c �e �a�.� �C �a �n �a �d�i �a �n� �J �o �u�r �n �a�l� �o�f� �B �o�t �a �n �y�,� �4 �1�( �6�)�,� �8 �1 �1�-�8 �2 �2�.� � 

�B �a �n �n �a �n�,� �M�.� �W�.� �( �1 �9 �6 �5�)�.� �T�h �e� �l�e �n �g�t �h�,� �t�a �n �g �e �n�t�i �a�l� �d�i �a �m �e�t �e�r�,� �a �n �d� �l�e �n �g�t �h�/�w�i �d�t �h� �r�a�t�i �o� �o�f� 

�c�o �n�i�f �e�r� �t�r �a �c �h �e�i �d�s�.� �C �a �n �a �d�i �a �n� �J �o �u�r �n �a�l� �o�f� �B �o�t �a �n �y�,� �4 �3�( �8�)�,� �9 �6 �7 ��9 �8 �4�.� � 

�B �a �n �n �a �n�,� �M�.� �W�.� �( �1 �9 �6 �7�)�.� �S �e �q �u �e �n�t�i �a�l� �c�h �a �n �g �e�s� �i �n� �r�a�t �e� �o�f� �a�n�t�i �c�l�i �n �a�l� �d�i �v�i �s�i �o �n�,� �c�a �m �b�i �a�l� 

�c�e�l�l� �l�e �n �g�t �h�,� �a �n �d� �r�i �n �g� �w�i �d�t �h� �i �n� �t �h �e� �g�r �o �w�t �h� �o�f� �c�o �n�i�f �e�r �o �u�s� �t�r �e �e�s�.� �C �a �n �a �d�i �a �n� 

�J �o �u�r �n �a�l� �o�f� �B �o�t �a �n �y�,� �4 �5�( �8�)�,� �1 �3 �5 �9 ��1 �3 �6 �9�.� � 

�B �e �a �u�l�i �e �u�,� �J�.� �( �2 �0 �0 �3�)�.� �G �e �n �e�t�i �c� �v �a�r�i �a�t�i �o �n� �i �n� �t�r �a �c �h �e�i �d� �l �e �n �g�t �h� �a �n �d� �r �e�l �a�t�i �o �n�s �h�i �p�s� �w�i�t �h� 

�g�r �o �w�t �h� �a �n �d� �w �o �o �d� �t�r �a�i�t �s� �i �n� �e �a�s�t �e�r �n� �w �h�i�t �e� �s �p�r �u �c �e� �(�P�i �c �e �a� �g�l �a �u �c �a�)�.� �W �o �o �d� �a �n �d� 

�F�i �b �e�r� �S �c�i �e �n �c �e�,� �6 �0 �9�-�6 �1 �6�.� � 

�B�i �a �n�,� �L�.�,� �G �a �p �a�r �e�,� �W�.� �J�.�,� �I �v �k �o �v�i �c�,� �M�.�,� �J �e�f�f �e�r �s �o �n�,� �P�.�,� �&� �W �u�,� �H�.� �X�.� �( �2 �0 �1 �1�)�.� �G �e �n �e�t�i �c� 

�v �a�r�i �a�t�i �o �n� �b �e�t �w �e�e �n� �a �n �d� �w�i�t �h�i �n� �e �x�-�s�i�t �u� �n �a�t�i �v �e�-�p�r �o �v �e �n �a �n �c �e� �c �o�l�l �e �c�t�i �o �n�s� �o�f� �P�i �n �u�s� 

�r �a �d�i �a�t �a� �D�.� �D �o �n� �p�l �a �n�t �e �d� �i �n� �A �u�s�t�r �a�l�i �a� �a �n �d� �N �e �w� �Z �e �a�l �a �n �d�.� �S�i�l �v �a �e� �G �e �n �e�t�i �c �a�,� 

�6 �0�( �6�)�,� �2 �7 �6 ��2 �8 �5�.� � 

�B �o �u�s�l�i �m�i�,� �B�.�,� �K �o �u �b �a �a�,� �A�.�,� �&� �B �e�r �g �e�r �o �n�,� �Y�.� �( �2 �0 �1 �9�)�.� �I �n�t�r �a�-�r�i �n �g� �v �a�r�i �a�t�i �o �n�s� �a �n �d� 
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i nt err el ati o ns hi ps f or s el e ct e d w o o d a n at o mi c al a n d p h ysi c al pr o p erti es of 

T h uj a o c ci d e nt ali s  L. F or ests, 1 0( 4), 3 3 9.  

B o w y er J L, S h m ul s k y R, H a y gr e e n J G ( 2 0 0 7). F or est pr o d u cts a n d  w o o d s ci e n c e: 

a n i ntr o d u cti o n, 5t h e d n. Bl a c k w ell P u bli s hi n g, A m es  

C á c er es, C. B., H er n á n d e z, R. E., F orti n, Y., & B e a u d oi n, M. ( 2 0 1 7). W o o d 

d e nsit y a n d e xtr a cti v e c o nt e nt v ari ati o n a m o n g J a p a n es e l ar c h ( L ari x 

k a e m pf eri [l a m b.] c arr.) pr o g e ni es/ pr o v e n a n ces tri als i n e ast er n C a n a d a. 

W o o d a n d Fi b er S ci e n c e, 4 9( 4), 3 6 3 – 3 7 2.  

C ai, S., G u o, Y., & Li, Y. ( 2 0 2 2). I ntr atr e e v ari ati o n i n vis c o el asti c pr o p erti es of 

c ell w all s of M ass o n pi n e ( Pi n us m ass o ni a n a  l a m b). J o ur n al of R e n e w a bl e 

M at eri als, 1 0( 1), 1 1 9 – 1 3 3.  

C as e, R. A., & M a c D o n al d, G. M. ( 2 0 0 3). D e n dr o c hr o n ol o gi c al a n al ysis of t h e 

r es p o ns e of t a m ar a c k (L ari x l ari ci n a ) t o cli m at e a n d l ar c h s a wfl y 

(Pristi p h or a eri c hs o nii ) i nf est ati o ns i n c e ntr al S as k at c h e w a n. E c os ci e n c e, 

1 0( 3), 3 8 0 – 3 8 8.  

C h e n, Z. Q., Gil, M. R.  G., K arlss o n, B., L u n d q vist, S. O., Olss o n, L., & W u, H. 
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