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Within Annual Ring and Pith-to-bark Variations
of the Microfibril Angle in the S; Layer of Tracheid Walls
in 106-year-old Plantation Trees of Japanese Larch*!

Hiromi TAKIMOTO*23, Koh YASUE*?2 Morihiko TOKUMOTO*?,
Takashi TAKEDA*Z and Tatsuo NAKANO*2

Observations were made of within annual ring and pith-to-bark variations of the microfibril angle of
the S, layer (MF angle) of tracheid walls in 106-year-old plantation trees of Japanese larch (Larix kae-
mpferi Carr.). The MF angle was measured by the iodine method. The MF angle within the annual
ring decreased from the beginning to the end region of earlywood, whereas in latewood there was less
variation than in earlywood, regardless of cambial age. The decrease in MF angle in earlywood is
gradual in rings of younger cambial age, whereas it is abrupt in rings of older cambial age, regardless
of the rate of radial growth. The pith-to-bark variations of MF angle were found to be constant in ear-
lywood. On the other hand, the MF angle of latewood decreased abruptly in the younger stage fol-
lowed by a stable smaller angle in the older stage after the 15th to 30th rings. There was no signifi-
cant correlation between ring width and MF angle of latewood in mature wood (after the 30th ring).

Keywords :  Japanese larch, microfibril angles, within ring variation, pith-to-bark variation.
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Fig. 1. Distribution of DBH classes for 106-year-old
Japanese larch plantations in the study site.
The sample trees were chosen from fast grown
(Tree No.; S1, S2, S3) and slow grown (S4,
S5) categories.
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Fig. 2. Measurement of MF angle (#) on a tangential
section. Arrow indicates longitudinal direction.
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Fig. 3. Within annual ring variations of MF angle for different ring numbers from pith. Trees No.S1 and

S4 are fast and slow grown trees, respectively.
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Fig. 4. Within annual ring variations of MF angle displayed by relative position in annual
rings for different ring numbers from pith. Shaded marks indicate latewood. Trees
No. S1 and $4 are fast and slow grown trees, respectively.
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Fig. 6. Pith-to-bark variations of MF angle indicated by ring number from pith. EW, Earlywood; LW,

Latewood.
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Fig. 7. Pith-to-bark variations of MF angle indicated by distance from pith. Arrows indicate the boundary

between juvenile and mature wood (30th rings). EW, Earlywood ; LW, Latewood.
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Fig. 8. Pith-to-bark variations in MF angle and ring width with ring numbers from the pith. Broken lines
indicate the timing of thinnings (8th, 17th, 23rd, 29th, 33rd and 54th rings).



20134F 5 1]

1064EE 7 7 = Y SEMARIZ BT 2 MF M55 O 4R §G N K O A 2425 [ 22 8) 127

25

O Juvenile wood

m Mature wood

20

o

MF angle (°)
5
n
a2l
A
O RN
O

o

0 2 4 6 8 10
Ring width (mm)

Fig.9. Relationships between ring width and MF an-
gle in latewood tracheids of juvenile wood (<
30th ring) and mature wood (30th ring <).
Line indicates regression line for juvenile wood
(r=0.71, p<0.01).
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