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Table 1 Sample discs

Height Ring number Diameter Bark thickness
(m) (cm) (cm)
0.2 29 21.64 1.39
1.2 26 18.97 0.98
2.2 26 17.85 1.52
3.2 25 17.26 1.49
4.2 23 16.25 1.25
52 22 15.17 1.05
6.2 21 13.89 1.10
7.2 19 13.03 0.72
8.2 17 10.44 0.86
9.0 16 10.02 1.33
9.2 16 9.87 0.98
10.2 14 7.88 0.77
11.2 11 476 0.62
12.2 7 3.15 0.55
13.2 5 1.74 0.39

135 5 1.26 0.24
13.7 3 0.97 0.65
13.8 3 0.70 0.25
14.0 2 0.40 0.22
141 1 0.23 0.16
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Photo. 1 Transverse sections of secondary phloem. a. saflanin-fast green double staining, b. reaction by phloroglucinol-
HCI solution. S : sclereid cell wall thickening in progress, TS : thickened sclereid, SC : sieve cell, PP : phloem

parenchyma cell, PR : phloem ray.
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Fig.1 Secondary phloem thickness in 1998
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Fig. 2 Variation of sclereid density
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Fig. 3 Variations of length, diameter, wall thickness,
and lumen diameter of sclereid
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Fig. 4 Variations of sclereid types and sclereid length
according to cambial age
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Fig. 5 Variations of the value of length against width
of sclereid type I and II
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Fig. 6 Area ratio of lignified sclereid cell wall in
secondary phloem
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Fig. 7 Tracheid length variation
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Fig. 8 Tracheid microfibril angle variation
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Differentiation and Maturation of Sclereid
in the Bark of Japanese Larch
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Summary : Anatomical characteristics of sclereid in the bark of Japanese larch (Larix kaempferi
(Lamb.) CARRIERE) were investigated focusing on sclereid development within a growth season. The
bark samples were collected at 1.2, 4.2, 7.2, and 9.0 m high in the university forest of Tokyo University
of Agriculture, Okutama, Tokyo, Japan, and were embedded with methaclylate resin. Transverse
sections of the inner barks were cut and observed under the optical microscope with saflanin-fast
green double staining and also the reaction with phloroglucinol-HCI solution. Several indicators of
sclereid characteristics such as cell wall thickness, cell diameter, lumen diameter, sclereid density, and
area ratio of lignified sclereid cell wall were measured on the transverse sections. Tracheid length and
tracheid microfibril angles in radial wall of late-wood tracheid were measured. The relationship
between sclereid and tracheid maturation age were discussed. The results were as follows : (1)
Sclereids firstly expanded their diameter and then started cell wall deposition, during late May to late
June, and the cell wall deposition was completed in September. (2) The form of sclereids was
categorized into three types. Type I was observed in the phloem of mature stage ; type III was
observed in the phloem of juvenile stage ; type II that was an intermediate of types I and III was
observed in all stages. (3) Sclereid length variation was fairly similar to tracheid length variation.

Key Words : Larix kaempferi, sclereid, tracheid, secondary phloem, optical microscopy
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