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Some Investigations on the Growth of Sugi (Cryptomeria japonica D. Don)

underplanted in Deciduous Broadleaved Stands

Saburo KAWANABE and Tsunahide SHIDEI
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Fig. 1. Diagram of upper tree crowns. \
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Table 1. Upper tree
No. of Average Basal Relative Light Shaded
Plot trees/ D.B.H area intensity area by
100m?® ) under crowns crowns
cm m / 100m® % of light nopen| . ;%100m?
1=* 0 - 0 100 0
2 3 26 0.14 24 59
3 5 19 0.15 13 75
4 13 15 0.26 7 110
5 16 14 0.26 8 94

* Plot 10 LA 2 X 288 L 2 BEEH L CHa ne,
* Upper trees in plot 1 were killed by girdling one year after underplanting.
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Fig. 2. Frequency of relative light intensity

under crowns of the upper tree.
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Fig. 3. Relation of shaded area by crowns
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Table 2. Underplanted Sugi (Cryptomeria japonica)
No. of A_verage | Average Average dry weight per tree g
Plot e iia:)n?;enll‘ height Root * Stem Branch | Leaf Total Weight increr:et)t
100m® | height cm m | (Wr) | (Ws) + (Ws) | (W) | (W) 4wy Jyr
1 23 6.5 4.3 1380 2080 629 2130 6219 2256
2 53 2.8 2.4 230 318 81 407 1036 340
3 48 2.0 1.8 126 168 41 233 568 178
4 49 1.3 1.4 48 61 13 93 215 65
5 33 1.5 1.5 56 79 18 100 253 76

* RORIEIT/R=3.5 & L THEFEL VKD 7,
Root weight was estimated withT/R=3.5
*k i, B, HOREL I FHoBEREERIBMRERRG CHEL . (FEBIEORERNB%B L L1,
Annual dry weight increment of root, stem and branch for the latest year was estimated with
growth rate of stem volume ;net production of leaves was caluculated at 25% of leaf weight.
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Table 3. Cryptomeria japonica — relative growth rate.
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Résumé

This investigation was to study the growth and the development of Sugi (Cryptomeria japonica D.
Don) underplanted in natural deciduous broardleaved stands dominated by Mizunara (Quercus crispula
Blume),

Five plots (the area of each plot: 120 to 200m2) were chosen in a 7-to 8-year-old underplanted
Sugi plantation. (Tab,-1) Upper trees in plot 1 were killed by girdling one year after underplanting.

In each plot 6 to 9 underplanted trees were sampled and stems, branches and leaves were weighed
separately,

The average dry weight of each part of Sugi was estimated with allometric relations set up by
sample trees. (Tab. 2)
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The results are as follows:

1. The relative light intensity under crowns of the upper tree decreases as the area shaded by crowns
increases and the trend is logarithmic, (Fig. 3)

2. The annual dry weight increment of Sugi per unit leaf weight was closely related to height
growth of Sugi. (Fig. 9)

3. The annual stem volume increment per unit leaf weight of Sugi in plot 1 was 1.01//kg-yr. This
value decreased as the basal area of the upper tree increased and the value in plot 5 was about two fifths
of the value in plot 1.

4. The net-assimilation rate of Sugi in plot 4 and 5 was about two thirds of the value in plot
1. (Tab. 3) It seems that the decrease of the relative growth ratio of Sugi in deep shade is affected
mainly by the decrease of the net-assimilation rate,

5. The estimated total leaf dry weight and dry weight increment (net-production) for the latest year
of Sugi in plot 1 are 4.9ton/ha and 5.2t/ha while in deep shade such as in plot 5 these values are 0.33
ton/ha and 0.25 ton/ha respectively,



