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Fig. 1. Number of stem per ha and crown ratio in each plot.
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Remarks

«+---Onna I plot (Very strong wind location, sand, age 9, 4378 stems per ha).
®----Onna 11 plot (Low wind location, sandy loam, age 9, 38819 stems per ha).
@-:---Onna III plot (Low wind location, sandy loam, age 11. 1930 stems per ha).
@®----Tokijin I plot (Very strong wind location, sand, age 9, 730 stems per ha).

X ++--Tokijin II plot (Strong wind location, sand, age 14, 648 stems per ha).
Ar--+Yaga I plot (Low wind location, sand, age 11, 531 stems per ha).

A----Yaga II plot (Low wind location, sand, age 12, 836 stems per ha).
V--+-+Yonamine I plot (Strong wind location, sandy loam, 1819 stems per ha).
[£}-+--Yonamine II plot (Low wind location, loam, age 22, 657 stems per ha).

©- -+~ Yonamine III plot (Low wind location, clayey loam, age 26, 4561 stems per ha).
[@--+- Yonamine IV plot (Low wind location, clayey loam, age 28 1154 stems per ha).
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Fig. 2. Number of stem per ha and crown density in each plot.
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Fig. 5. Total growth in DBH.
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Fig. 8. Number of stems per ha and volume of stem per tree in each ploc.
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Fig. 9. Number of stem and volume of stems per ha in each plot.
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Fig. 10. Number of stems per ha and volume of branch per tree in each plot.
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Fig. 11. Number of stems and volume of branch per ha in each plot.
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Fig. 12. Number of stems per ha and ratio of branchs to stem
(volume) in the each plot.
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Résumé

Since Mokumao (Cusuarina equisetifolia Forst.) has been planted extensively
at the most prospective silvicultural species to protect forests, agricultural pro-
ducts, ete. from damages caused by tids of the Ryukyu Islands. The aim of
this study, therefore, was to obtain the data on Mokumao in order to find whe-
ther it is useful or not for improving the forests of this country.

This research deals with an analysis of the relationship of the growth of
various parts of trees from Northern Okinawa with respect to density of stand,
wind, and soil influence according to the age of the trees. The analysis is
mainly based on the sample trees collected from various forests different with
respect to such facters as stand density, wind, and ete.

I. The growth of Mokumao growing lose to the sea is greatly influenced by the
typhoons which usually come late spring and fall, and by the winter monsoons.
The growth of this tree on the other hand is not greatly influenced by soil type
and stand density. The younger trees are severely damaged by these winds.

The growth relationship study of trees planted in different areas (I, II, III)
a which are confonted by very strong wind shows the following results. The
slope of growth in area II is sharper than that of area I and damages by storms
are far less in area II than in area I.

Although the slope of growth in area III is greater than that in area II, the
difference between the two areas is not as remarkable as that of II and I, and
the growth of trees in area III is not significantly influenced by storms, but it
is, on the other hand, greatly influenced by soil type and stand density.

1) Density of crown .......... Weight of green leaves of 1 ha. is 5.09 ton
Width of forest............ About 5 meters.
Age of stand .............. 9.
Location .................. Nearest side of sea, Onna son.

2) Density of erown .......... Weight of green leaves of lha. is 4.37 ton.
Width of forest............ About 35 meters.
Age of stand .............. 9.

3) Density of crown .......... Weight of green leaves of 1ha. is 4.63 ton.
Width of forest............ About 30 meters.
Location .................. Next to of II district, Onna son.

II. In the forests (the ages of the trees range from 9 to 14 years old with 648~
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4,378 trees per ha, and they are confronted by very strong, strong, and low
winds) the weights of green leaves per tree and per ha of stand are 975-5,925
gr and 0.71 ton-5.09 ton respectively, and in the forests (the ages of the trees
ranging from 20 to 28 years old with 657-4,561 trees per ha and are confronted
with strong and low winds) they are 10,425-26,100 gr and 12.12-47.55 ton respec-
tively.

In a forest (the age of the trees is 11 years old with 581 trees and it is confonted
by low wind) the weight of green leaves per tree and per Ha are 12,825gr and
4.06 ton respectively, and in another forest (the age of the tree is 12 years old
with 896 trees and they are confronted with low wind) these are 45,300gr and
6.81 ton respectively.

The weight of green leaves per ha of Mokumao forests exposed to strong
winds and filled with young trees is in general very low, but it is larger in the
forests exposed to low winds and filled with older trees.

The forest, Yonamine III, which seemed to be the best forest, has trees 26
years old with a stand of 4,561 per ha and 47.55 tons of weight of green leaves
per ha, and it is confronted by very low winds. Comparisons of this forest to
the other old forests with lower stand densities show that the weight of green
leaves increases at increasing rate as the number of stand per ha increases, but
the annual average growth (for the last three years) of the stem volume per
1 kg of green leaves decreases very slowly. This fact proves that in order to
obtain the maximum stem volume per unit of forest the appropriate number of
trees should be more than 4,561 per ha even in older forests confronted only by
low winds. The studies imply that the number of trees should be increased
according by to the force of the winds. This is especially true for younger
forests.

From this point of view, most of the forest of Okinawa does not have enough
trees per ha for maximum efficiency of forest. Stand density of the forests
should be the first objective to be considered for further development of the
forests of this country.

III. The weights and D.B.H. of trees are 6.80-7.10m and 7.17-8.41cm respec-
tively in the young forests (9 years old) confronted by very strong winds, and
they are 14.00-15.00m and 9.37-18.35cm respectively in the forests (9-14 years
old) exposed to strong and low winds.

The other old forests (20-28 years old) confronted by strong and low winds, the
measurments are 14.00-15.00m and 16.78-20.70cm respectively.

The growth rate in height of trees is closely related to the strength of
winds. It is remarkably reduced in the forests confronted by strong winds, and
is especially low in the younger forests confronted by very strong winds. In the
forests confronted by low winds, the growth rate is gradually decreases in the
order of sandy loam, sand, loam, and clayey loam soils, and it is also decreased
as the age of forests increases.

The annual D.B.H. growth is not only reduced as the stand density and
damages by storms increase, but it also reduced in the order of sandy loam, sand,
loam, and clayey loam soils.

In the forests (the ages of the trees ranging from 9-to 14 years old with
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648-4,378 trees per ha, and are confronted by very strong, strong, and low
winds) the estem volumes per tree and per Ha are 0.0156-0.1381m?® and 11.42-
226.52m? respectively, and in the forests (ages of trees range from 20 to 28 years
old with 657-4,561 trees per ha, and are exposed to strong and low winds, they
are 0.1383-0.2383m? and 148.62-737m?® respectively.

The annual growth of stem volume per tree is decreased as the density of the
forest increases. This relationship is more remarkable among older forests than
among youager ones.

The annual growth of stem volume per tree is small in the forests confroted by
strong winds. As far as the forest confrond by low winds are concerned it is
decreased in the order of sandy loam, sand, loam, and clayey loam; and it is
greater as the age of the trees increses.

The stem volnme per ha is increased as the stand density of forests is
increases. This relationship is more remarkably shown among older forest than
amang younger forests. The stem volume per Ha is smaller in the forests con-
fronted by strong winds. Among the forests exposed to low winds, the volume
is decreased in the order of sandy loam, and clayey loam.

The stand density of any present forests is so low that the stem volume per
unit of forest is veay small. To maintain higher density of forest is very im-
portant if people want to obtain maximum stem volume per unit of forest. In
order to perform this end the number of trees should be increased at planting
time with the expectation of losses by winds during the process of growing.




