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Studies on the Morphology and Structure of
the Tree Crowns in the Old-aged Stand of Sugi.
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(Laboratory of Forest Resources)
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Table 1 Stand-strucuture of study stands

7'ay M &S MR CFHESR PR hali A% hali )M MAIER AR s #

Plot No. Age Average Average Number of Stem Site Relative Remark
of D.B.H. tree- stems volume index stem-
(cm) height (m) (/ha) per ha (m) distance
(mt/ha) (%)

1 69 58.0 27.9 270 879 23 21.0 YO-1
2 69 55.1 28.1 248 742 23 21.1 YO-2
3 74 40.2 23.9 352 481 19 21.3 NI-1
4 60 28.6 18.2 978 603 18 11.2 0104002 (s-10)
5 60 32.3 21.3 944 785 20 13.6 0104001 (s-12)
6 60 23.6 14.9 1256 485 17 13.4 s-14
7 60 30.5 17.9 811 555 17 13.7 0104003 (s-36)
8 65 35.0 21.3 688 690 23 14.0 0102001
9 75 36.5 19.8 778 797 19 14.4 0115001

DREE (ha & 72 ) A12004, FHINBEEIZR12%) Th-o 7205, HEKREBEL TORRHTI8LE
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Table 2 Linear regression between the crown surface area and the D. B. H.,
and the tree height

7oy b RS PR RS EI =]
Plot No. D.B.H tree height
y=a-+bx df R? y=a-+bx R?
a b a b
1 0.44 63.19 15 0.033™ 3.29 —-3.14 0.112*
2 1.58 —9.48 14 0.301* 6.35 —80.57 0.418**
3 0.65 0.45 20 0.347** 2.63 —36.30 0.125"
4 1.80 —23.58 18 0.778** 6.06 —92.23  0.736**
5 1.86 —37.36 18  0.755** 7.12 —139.30  0.571**
6 1.22 —12.10 18 0.462** 2.40 —21.91 0.403**
7 1.19 —5.47 18 0.691** 2.15 —6.77  0.355**
8 2.05 —34.91 28  0.696** 4.46 —57.38  0.457**
9 2.62 —68.28 24 0.841** 7.30 —117.80  0.666**

ns : Not significant *: Significant at 5%
** . Significant at 19 level RZ?:Ratio of contribution

F— 3 MREMNFEMNG OME K EIE
Table 3 Total crown surface areas of
study stands

7. b FE o 2% i AE
Plot No. Total crown sur-
face areas(mr/ha)

23928
24096
9320*
27192
21498
20880
24987
24958
19455*

O 00 3 O Ul W W N

* : denotes the thinning stands
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Summary

The aim of this study is to describe the morphology and structure of the tree-crowns in the old-aged
stands of Sugi. In particular, here are described the relationships between tree-height, height to living branch,
crown-length and crown-diameter, and D. B. H., respectively.

The relationship between the crown surface-area and D. B. H. is described, too. These study-stands are
located in Kagoshima Pref. (Table 1). Square plot of 0.09ha is established in each stand and all the
measurements of D. B. H. and tree-height are conducted. In each plot, about 20 sample-trees are selected and
the respective crown-diameters and the heights to living branches are measured.

The crown-form is to be expressed by parabolic shape (Takeshita 1985).

y=a - 2%
where v :radius of crown (m)
x : distance from crown-top (m)
a : expanding coefficient of crown-radius
The crown surface-area (KMF) is to be expressed by the following equation :
KMF = 4/3- 7z a* ({cl+a?/4)°— (a?/4) ')
= 4/3 w-a- (cl+a?/4)'
Both of the relationships between tree-height and D. B. H. and between height to living branch and D. B.
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H. are recognized to be the same ones as the relationships observable in case of the young-and middle-aged
stands.

The relationship between crown-diameter and D. B. H.and between crown-length and D. B. H. denote a
sort of linear relationship in each study-stand.

The expanding coefficients of crowns in the respective study-stands are shown in Fig.l. According to
these figures, the expanding coefficients of the crowns in the respective stands show larger variances and
values (ranging in the extent from 0.6 to 1.2) than those in the young-and middle-aged stands. The linear
relationship between crown surface-area and D. B. H. denotes a better relationship than the one between
crown surface-area and tree-height (Table 2), and is recognized to be same as the relationship in the previous
study results of young-and middle-aged stands (Fig. 2).

The total crown surface-areas per ha in the respective stands are calculated, based on the above
mentioned relationship between the crown surface-area and D. B. H., and are shown in Table 3. These values
denote the figures varying from 20880 to 27192 m?/ha, and are recognized to be same as the previous result
by Kajihara (1977b).



