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Kazuyuki OpAa and Hirao NAKASONE : Elongation
growth and xylem formation in B nusluchuensis
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Fig. 1. Elongation growth of shoots
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Fig. 2. Elongation growth of leaves
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Fig. 3. Width of cambial zone throughout one growing season
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Summary

The elongation growth of shoot and the formation of xylem in T-year-old Pinus luchuensis
planted out in Okinawa were investigated throughout one growing season. The length of
shoots and leaves was measured at top of the tree and samples of cambial zone with adjacent
wood and bark were taken at breast height, at monthly intervals respectively.

The shoot elongated rapidly from February to April and the elongation continued until
either May or June. New bud formation which began during the shoot elongation phase,
seemed to finish by July. The elongation of new shoot began from July and continued
successively until the next season (Fig. 1). Consequently, there was no rest period between
growing seasons. The elongation of the leaf began from early March and continued until late
July (Fig. 2).

The number of the cambial zone cells was a minimum in January and it increased in
February and then was approximately constant until December (Fig. 3). The formation of
earlywood tracheids began in February (Photo §) and the number of cells from start of
growth ring increased as shown Fig. 4. The number of the cambial zone cells decreased in
January and latewood tracheids adjacent to the cambial zone were mature in February
(Photo. 9). Thus, the xylem formation involved the phase of division of the cambial cells,
the phase of expansion and the phase of maturation initiated in February and stopped in

February.

Explanation of Photographs

Photo 1. Longitudinal section of the terminal part of a shoot. A large amount of leaf
primordia is observed. August 24, 1977.
Photo 2. Transverse section of the basal part of the same shoot with Photo. 1. Secondary

xylem and secondary phloem are formed already.
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Photo 3. Longitudinal section of the terminal part of a shoot showing that leaf primordia
increased in size and number. January 21, 1978.

Photo 4. Transverse section of the basal part of the same shoot with Photo 3 showing the
increase of the secondary xylem width.

Photo 5. Transverse section near the cambial zone. Secondary walls of latewood tracheids
adjacent to the cambial zone are still thin. January 22, 1977.

Photo 6. Transverse section showing that earlywood tracheids are formed already, but the
boundary between latewood and earlywood can not distinguish. February 21,
1977.

Photo 7. Transverse section near the boundary of growth ring. March 29, 1977.

Photo 8. Transverse section near the cambial zone. Latewood tracheids adjacent to the
cambial zone are not yet mature. January 21, 1978.

Photo 9. Transverse section showing that the latewood formation appears to end, and the

earlywood formation begins. February 20, 1978.

Photo 10. Transverse section near the boundary of growth ring. March 20, 1978.

Photo. 1. Photo. 2.
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Photo. 7. Photo. 8.

Photo. 9. Photo. 10.



