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Studies on the Branch Wood of SUGI(Cryptomeria
japonica D.Don) (Part I)

——On the variation of tracheid length in
the branches of 36 years old SUGI. —

Kenjiro Fumsakr

Summary: As the first step of researches which aim the estimation of wood quality of a
stem by examining its branches, the variations of tracheid length in branches were investigated.

The tree tested was 36 years old SUGI (Cryptomeria japonica D.Don) and the variation of
tracheid length in its branches and in its stem sections where the branches " inserted were
exam ined,

Results obtained can be summarized as follows :

(1) Although the tracheid length in the 1st growth ring of the branch was relatively long at
branch base and became shorter toward the branch tip, the range of variation of tracheid
length in this growth ring was small.

The correlation between tracheid length in the lst growth ring and the internodal length of
branch was not significant, but the correlation between the lst ring tracheid length and the
width of 1lst ring was significant and the coefficient was positive.

The tracheid length in the 1st growth ring at the base of branch was about the same as that
in the lst growth ring of the stem section where the branch was inserted.

(2) The number of growth rings observed at the branch base equalled that of the stem section
where the branch was inserted, and this seems to show that, when the branch is living, and
initial internodes are not buried in a stem, the number of growth rings of the stem can be
estimated by counting those at the base of inserting branch.

The counting of the growth rings of a branch was readily performed by using an adequate
magnifying apparatus, like a microscope of 60 magnifications, and an illuminator.

(8) As well as in stems, the varing patterns of tracheid length from pith to bark in
branches seemed to be in accordance with so-called Sanio’s law.

For branches, the following equation,
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y=alogx + b (¥ : tracheid length, :ring number from pith)
fitted well.
In this equation ®@»is a parameter indicating elongation ratio at a given growth ring, and
«p» equals tracheid length in the 1st growth ring.
The “a@» estimated for the stem was much larger than that estimated for the branch, and
the “b» was about the same for the stem and the branch, consequently the mean tracheid length

in the stem is much longer than that in the branch in general.
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Table 1 Description of branches tested.

Insertion height Direction of Branch length Number of
Branch No. . . :
(m) insertion (m) growth rings
11 10.30 SW 2.31 21
21 14.70 N 2.00 156
33 16.12 S 1.40 13
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Fig.2 The variation of tracheid length in 1st rings of three branches, and the
diagram of branch analysis of Branch No.1l.
The vertical dotted lines indicate the internodal borders.
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Table 2 Comparison of the 1st ring tracheid length between branch and stem.
1st ring tracheid length of the
1st ring tracheid length siem“?gm.mr )C e
Branch No. t b b ( ) :
r 3

at branch base (m.m. I I -
11 1.046 1.056 1.060 1.207
21 1.310 0.893 1.090 1.253
33 1.078 1.007 1.042 1.176

1) I,I and I represent the adjacent pith protion, middle protion and late wood

portion respectively.
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Regression curves which represent the relation between
tracheid length and ring number from pith in branches
and stem sections.

Refer to Table 3 about the parameters.
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Table 3 Parameters of regression equation, standard error of estimate and mean
tracheid length of each branch.

Segment No. Parametsrs of regression| Standerd |Mean tracheid |Mean tracheidz)
Branch . equation

onm ber (Dlstance from) error of |length observed|length calculated

branch base a b estimate (m.m ) (m. m.)

1 (10cm) 0.499 1.068 0.0489 1.536 1.544

5 (25em) 0.447 1.223 0.0957 1.635 1.641

10 (40cm) 0.481 1.217 0.13380 1.659 1.667

15 (550m) 0.580 1.181 0.0937 1.703 1.712

20 (70em) 0.695 1.094 0.0666 1.719 1.730

25 (85em) 0.708 1.063 0.1019 1.681 1.692

11 30 (100¢m) 0.751 1.072 0.1056 1.715 1.728

35 (115cm) 0.7 44 1.040 0.143 4 1.659 1.672

41 (133cm) 0.800 1.030 0.097 4 1.655 1.6 70

45 (1l4ab5cm) 0.988 0.85 4 0.0687 1.606 1.625

50 (160¢m) 0.885 0.953 0.0642 1.594 1.611

Stem (H=10.30m) 1.614 1.032 0.1224 2.542 2.572
5 (20cm) 0.382 1.210 0.0 83 4 1.508 1.516

10 (85cm) 0.613 1.033 0.0769 1.529 1.589

15 (50¢m) 0.410 1.310 0.0876 1.617 1.626

20 (65cm) 0.755 1.001 0.0849 1.570 1.584

25 (80cm) 0.857 0.958 0.0515 1.578 1.5956

21 30 (95cm) 0.778 0.98 4 0.1051 1.547 1.562
35 (110em) 0.844 0.882 0.0901 1.465 1.482

40 (125cm) 0.766 1.030 0.0255 1.5632 1.548

45 (140¢cm) 0.812 1.051 0.0568 1.553 1.570

50 (1650m) 0.940 0.726 0.1395 1.267 1.288

55 (180¢em) 0.722 0.919 0.0501 1.263 1.280

Stem (H=1470m) 1.537 1.163 0.1259 2.405 2.432
1 (8em) 0.081 1.076 0.0445 1.140 1.138

5 (15cm) 0.450 0.998 |- 0.0602 1.887 1.346

10 (30em) 0.672 0.993 0.0861 1.437 1.471

15 (45cm) 0.643 1.071 0.0619 1.515 1.528

33 20 (60cm) 0.675 1.029 0.0980 1.491 1.4 86
25 (75cm) 0.814 1.016 0.0858 1.5627 1.536

30 (90cm) 0.745 1.055 0.0410 1.489 1.500

35 (105cm) 0.895 0.846 0.0890 1.820 1.840

40 (120cm) 0.537 1.003 0.0908 1.226 1.239

Stem (H=16.12m) 1.628 0.914 0.1263 2.141 2.172

1) Regression equation is; y=alogx+d
(y: tracheid length, & : Ring number from pith)
2) Mean tracheid length is calculated by the formula ; y_cal.=flx(alogx +bh)dx/(x—1)
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