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Shoot elongation characteristics of Cryptomeria japonica and

Chamecyparis obtusa

Akira Iton, Makoto Yosuinara and Shigenobu Tamal
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Table 1. General description of research stands (April 1886)
Age Inclination Tree density Mean DBH Mean height Basal area

Species

(year) (! (no./ha) (em) (m) (nf/ha)
Cryptomeria 15 12 3,530 11.9 12.0 52.42
Japonica
Chamaecyparis 15 27 3,830 8.8 8.0 30.56
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Fig. 1 Seasonal processes of shoot growth of Cryptomeria japonica
and Chamaecyparis obtusa. Shoot growth is shown as
percent of the mean total growth.
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Fig. 2 Seasonal changes in Relative Growth Rate (RGR; see text)
of Cryptomeria japonica and Chamaecyparis obtusa.
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Table 2. Relative light intensity in each layer of canopy

Relative light intensity

Layer Height range (mean®S. D.)
(m) 1987 1988
Cryptomeria japonica
Upper Canopy 9 ~11 17.97%+15.96 12.16% 5.63
Middle Canopy 7~9 6.09: 3.66 6.76 4.16
Lower Canopy 5~17 2,22+ 2.38 3.62+ 1.39
Chamaecyparis obtusa
Upper Canopy 6~8 42.36%:30.69 29.04£10.53
Lower Canopy 3~5 1.76% 2.61 4,53+ 3.89
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Table3. Mean annual shoot growth of Cryptomeria japonica and Chamaecyparis obtusa
in different layers of canopy (mm/year). Figures in parentheses show percent of
the mean shoot growth in the upper canopy.

1987 1988
excluding excluding
Canopy layer total shoots non-grown total shoots non-grown
shoots shoots
Cryptomeria japonica
Upper canopy 62.6 (1000 92.8 (100) 23.4 (100) 64.4 (1000
Middle canopy 107 Q1.0 61.3 (66.0) 9.5 (40.8) 57.1 (88.7)
Lower canopy 0.7 (1.2) 19.7 (21.2) 0.8 3.4 30.0 (46.6)
Chamaecyparis obtusa
Upper canopy 92.7 (1000 93.5 (100D 26.2 (100) 27.3 Q00
Lower canopy 6.9 (1.4 10.6 (11.3) 3.6 (13.6) 7.5 (21.5)
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Fig. 4 Seasonal changes in proportions of elongating shoots in
different layers of a canopy. (a): Cryptomeria japonica,
(b) : Chamaecyparis obtusa.
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Fig. 5 Seasonal changes in proporttons of elongating shoots on
different parts of branches in different layers ol a canopy.
(a) : Cryptomeria jeponica, (b): Chamaecyparis obtusa.
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Table4. Mean annual shoot growth of Cryptomeria japonica and Chamaecyparis obtusa
at branch tips and branch bases (mm/year). Figures in pareniheses show percent
of the mean shoot growth at the branch tips.

1987 1988
excluding excluding
Part in branch total shoots non-grown total shoots non-grown
shoots shoots
Cryptomeria japonica
Upper canopy
Branch tip 87.5 (1000 106.0 (1000 38.2 (1000 76.5 (100)
Branch base 37.8 (48.3) 72.1 (68.0) 8.5 (22.2) 37.7 (49.3)
Middle canopy
Branch tip 21.0 (1000 64.5 (1000 15.2 (100) 63.7 (100D
Branch base 0.5 2.0 20.0 (31.® 3.9 (25.6) 40.8 (64.0)
Lower canopy
Branch tip 1.5 (100) 19.7 (21.2) 1.6 (1000 30.0 (1000
Branch base ()] ) 0 O 0 W
Chamaecyparis obtusa
Upper canopy
Branch tip 95.4 (1000 95.4 (100) 30.4 (100 30.4 (100)
Branch base 78.4 (82.2) 80.0 (83.6) 22.0 (72.3) 24.0 (78.8)
Lower canopy
Branch tip 8.3 (100 11.2 (100) 4.5 (100) 8.1 (100>
Branch base 5.4 (85.1) 10.0 (86.0) 2.7 (60.2) 6.7 (82.9)
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Résumé

The characteristics of shoot elongation in forest canopies were studied in sixteen-
year-old artificial stands of Cryptomeria japonica and Chamaecyparis oblusa.

The shoot elongation periods of both species were relatively long, from April to
October, as cool temperate species. Shoots in upper layers of canopies grew much
more than those in middle and lower layers in both species. The shoot elongation
differences between canopy layers were not explained only by the apical dominance.
In addition to the apical dominance, the vertical gradient of the relative light in-
tensity in the canopy was also considered to affect the amount of the shoot growth.
In the lower canopy, the proportion of shoots which elongated during a growth
period was small in Cr. japonica, but the growth rate of each elongated shoot was
relatively high. While most shoots of Ch. obtuse elongated even in the lower
canopy, but they grew much less than those of the upper canopy. Due to the
apical dominance, the shoots on the tip of a branch grew longer than those on the
base (near the main stem) in each layer of the canopies of both species.





