
Results : 
Stem gravitropic reaction was accompanied by an increase of microfibril angle (MFA) 
in tracheids formed on the bottom side of the leaning stem which corresponded to 
the CW zone, and the smallest MFA values were on the upper side. Microscopic ob-
servations showed, however that in many cases CW tracheids did not show the typi-
cal rounded shapes on the stem cross-sections. But they did have typical for CW in-
creased MFA values and reduced MOE. 

Background: 
The aim of this work is to investiga-
te characteristics of juvenile wood for-
med during gravitropic response of young 
Norway spruce trees with respect to spa-
tial distribution of reaction (compression) 
wood (CW) in annual rings along the main 
stem.

Methods:
Young Norway spruce trees were planted 
experimentally at an angle of 
approx. 45° to induce the formation of 
compression wood. Over 5 years the most 
portion of stem became reoriented to the 
upright position, with only the basal stem 
part tilted. Cross-sectional discs were 
sampled from three stem regions:  the 
basal part still inclined, the region between 
the inclined and upright parts, and the 
upper segment in the upright position. 
All discs were analysed with SilviScan 
system, anatomically studied and 3D stem 
models has been designed.
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Threes planted at an angle of approx. 45o to induce compression wood
formation. Experimental plot in Arboretum in Rogów (Central Poland)

SEM images of cross sections of compression 
wood zone, formed on the lower side of 
inclined main stem. Round shaped thick-
walled tracheids with intercellular spaces 
seen on traverse sections (A-B). (4) Reac-
tion wood tracheids have a much thicker S2 
layer, divided into two parts, with the exter-
nal one being more lignified, and the internal 
one often containing helical cavities or ridges 
(B).

Compression (A) and opposite (B) wood formed 
on the lower and upper sides of the inclined stem, 
respectively. No intercellular spaces are seen in the 
zone of slightly rounded (white arrows) trachids in 
compression wood nor in zone of polygonal (black 
arrows) shape of tracheids of opposite wood. 
Traverse sections of wood samples collected from 
the upper portion of the main stem. 

Examples of compression wood (CW) formed the 
lower side of the main stem during gravitropic 
response of the inclined stems. A round shaped 
tracheas with intercellular spaces (A-C) and 
tracheids polygonal shape without intercellular spaces 
(D).Some of the round shaped tracheids show 
extremely high radial diameter (C) 
Scale bar 50 μm.

Cross-sectional discs from three stem regions with visible layers of compression wood

Conclusions:
 Juvenile wood can have different structure and 
anatomy as compared to typical compression wood in the 
mature trees and this fact should be 
taken into account in studying upon gravitropic 
reaction of trees. 

3D model of spatial distribution of 
compression wood in stem designed in 
Matlab and AutoCAD

Changes of microfibril angle (MFA) in the cell wall of tracheids in the inclined stems of Norway spru-
ce tree (No.1) during successive 5 years of experiment. Averages data for three stem levels (A-base, 
B-middle, C-upper) obtained from four radial directions on stem cross-sections.

Anatomical and physical characteristics of successive tracheids formed in radial files on the lower 
(RW) sides of the inclined stems of Norway spruce formed during 5-year experiment. Results of 
SilviScan measurements of five annual rings in the base of stem.


