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The study of the stand closure and the stand density
control of planted forests of Abies sachalinensis MAST.
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Summary

1. The crown curve and the branch growth development curve of planted forests of Abies

sachalinensis MAST. can both be shown by using a section of the curve formed by tilting the axis of

coordinates of the parabola of C+/v (v=the distance from the origin to the X axis.

Coefficient C=the variable which shows the degree of sharpness of the crown. )
And by using the branch expansion radius intersection which results from the combination of
these 2 curves, the crown radius with which there will be no hindrance to growth can be shown.

2. By using the branch expansion radius intersection, the relationship between crown
development and stand density can be clearly shown, and the stand closure which develops with the
passage of year can be logically illustrated.

3. Coefficient C which goes with the crown curve is influenced and changed by tree height and
stand density.

4 . The interrelationship of tree height, coefficient C, and the branch expansion radius
intersection can be shown by the course of coefficient C, which corresponds to tree height on the
branch expansion radius intersection table.

5. On the branch expansion radius intersection table, the course of coefficient C of the crown
curve runs along the branch expansion curve for a condition of open-grown tree (i. e. no other trees)
and turns at the point where branch overlap begins, and then runs along the branch expansion
radius intersection line for its corresponding density class.

6. The overlap ratio, derived from stand density and branch expansion radius intersection
increases only in relation to vertical growth, if the number of trees remains constant.

7 . By using the stand overlap ratio, without relation to tree age or site class, the relative degree

of closure of a stand can be shown in terms of stand density and tree height. By



ignoring all numbers to the right of the first decimal place in stand overlap ratio values, an effective
standard for dividing the degrees of stand closure is obtained.

8. The empirical value for the overlap ratio of crown radius when it equals the growth limit
crown radius in a Todo fir artificial forest is 0.8.

9. By taking the coefficient C which equals the height of the branch growth curve using 1/2 the
value of branch expansion radius intersection on the branch expansion radius intersection table, and
by plotting the course of C, from the resulting curve, the height of branch expansion radius
intersection and the heights where crown growth die-off begins can be shown on the branch
expansion radius intersection curve.

And, the height of branch expansion radius intersection before reaching the growth die-off limit,
and the crown die-off height after thinning can both be used as standards for deciding allowable
pruning height.

10. By showing the relationship between stand density, percent of overlap, and branch expansion
radius intersection on a graph, the present condition of and the change in stand closure can easily be
known.

11. By using the branch expansion radius intersection table which incorporates the stand age
curve and trunk diameter growth curve from a standard stand, using any annual ring width (Both
sides) and stand age as a base, an annual ring density control table by site class can be drawn which
shows the relationship between stand density, stand age, percent of overlap, and annual ring width.

12. By using the annual ring density control table, stand density control through selection of
planting density and free selection or adjustment of annual ring width becomes easy.

13. Branch expansion radius at point where closure begins, branch expansion radius at point of
limit of growth, and branch expansion radius where crown radius equals average distance between

trees, are all effective as standards for management.
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