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Résumé
‘Saburo TOYAMA & Kisoo YAMAJI
irivestigation on the Paper-Mulberry (Broussonetia Kazinoki Sieb.)

I. Cultivation of Cutting—Plahts.

Summary -

In the thermostat, the greenhouse of korean stove type, and the outdoor nursery,
I tried the cutting experiments of Paper-mulbery (Broussonetia Kazinoki Siebold) and
gained the following effects. =

(1) The properest temperature of inserted-bed 23°C. The practical temperature
from 20° to 30°C. :

(2) The highest speed of cutting 23°C. It makes the reduction by half below 15°
and above 28°C. . 5= -

(3) The diameter of inserted-ear It shows the highest percentage of cutting in
the size of 4~8 mm. The practical diameter from 5 to 15 mm.

(4) The trunk is larger than the branch in the percentage of cutting. The
Qroportion of the branch, 74 to the‘trunlg, 100 _ :

(5) The effects by heteroauxin (F-indol acetic acid, «-naphthalene acetic acid,.
phenyl acetieaac»id)‘ are good in some degree, if they are put into phenyl acetic acid,
the solution of 0.0008% all day long, but otherwise they are not remarkable gene-
rally. It is not always to use them. : : :

€ 6) The inserting of seed-bed is required to take care of drying specially, and to
administer to keep the higher humidity in the earth and air.

(7) If the cultivation of cutting in winter is executed in the greenhouse, the
term of cultivation may be shortened.
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Résumé -
Masaru KAWADA and Yojurs KANAYA

On the Effect of TreerDensityv of Plantation for the Silviculture of “A'kama- E
tsu” (Japanese red pine, Pinus densiflora Sieb. et Zucc.) and *“Karamatsu”
(Japanese larch, Larix KaempferiASarg.) as a Result of Experiment continued
40 years long.

’ Preface

From the standpoint of forestry that tile tree-density of plantation should have
notable effect upon the constitution of forest-stand is very natural thbught. By thfs
reason this eXperiment has been made during 40 years long since 1904 to 1943, and
still continued.

On begining this experiment were made for the four kinds of trees, i. e. “ Sugi”
(Cryptomeria japonica D. Don.), ““ Hinoki ” (Chamaecyparis obtusa Sieb. et Zucc.),
¢ Akamatsu ”’ (Pinus densiflora Sieb. et Zucc.), and “ Karamatsu ” (Larix K:;empferi
Sarg.). Among these species the experimental stands of Cryptomeria and Chamaecyp-
aris were damaged by the injury of frost, so severe that the experiment can be
continued no longer, which -happens in early spring of 1915. Since the year of injury
the experimental stands of Cryptomeria and Chafnaecyparis are excluded from the
experiment. :

At present we can not conjecture the aims of men who actually carried out this
experiment, but it can be supposed that the Chamaecyparis were selected as a repre-
sentatative of tolerant-tree and the pine as of intolerant, Cryptomeria and larch as
intermediates but the former as species having tendency rather tolerant an
intolerant. From this point of view to be thought as follows is very natural that the
result of this experiment should give no distinctive colour between these two kinds of
“ trees kept and remained from fate of injury of frost, because both Piuns densiflora
and Larix Kaempfer@ are intolerant species of high degree. The actual result, however,
arrived after this 40 years shows very striking contrast for which we could never
expect between two species i. e. pine and and larch. Now, we are going to suggest
that the effect of tree-density of plantation has no connection, entirely, with tvolerant,
habit of tree-kind but depends on inherent natures as a whole, not only upon the
nature for the light factor.

The result of this experiment is reported in the following papers, and from the
view point above mentioned, we believe this information should offer SO chntribut
ions as a indicator of determination of tree-numbers of plantation per Hektar.

Order of contents.
This report is déscribeq as following orders :
1. Outline of the forest of experiment.
2. Brief explanation about the methods and plan.
3. The constitution of even-aged coniferous stand.
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4. The effect of tree-density of plantation for the tree-numbers and the volume
per Hektar.
5. The effect of tree-density of'plantation for the form of single tree.
6. Conclusion as far as-in the period of this 40 years.
' 1. Outline of the forest of experiment
The main articls are as follows:
(a) Tree kinds. ~Japansse red phe (““ Akamatsu”, - Pinus densiflora Sieb. et
Zucc.) and Japanese larch (* Karamatsu”, Larix Kaempferi Sarg.) :
(h) The situation of the forest used for this experiment. Forest of Oneyama,
Goryd, Usuimachi, Usuigun, Gumma Prefecture (National forest belongs to
Maebashi Local Forest Office, Maebashi Divisional Office.)
(¢ ) Publications. The first.report issued on the date 1924
7 second " £ "’ 1927
: e third 20 Lis Ix 1941
This report is issued as the fourth report, but described to cover and involve the
essential contents of preceding publications. :
2. Brief explanation about the methods and plan.
There are settled six sample plots for each kind of trees, viz. totally twelve plots,
and the kinds of which are as follows:
Sample plots of plantation of 4.5 (Shaku) triangle (shown by 4.5>A')<

1* o E 1L 7 45 ( " ) rectangle (shown by 4.5[1)
1 = il 4 7 6.0 (" ) triangle (shown by 6.0 A)
" I ” 7 6.0 ( " ) rectangle (shown by 6.0 [])
” L 18 & 7 80 ( " ) triangle (shown by 8:04)
4 s L 7 8.0 (" -) rectangle (shown by 8.0 D).

The areas of ‘each sample plot are shown in the Table 1.

The main field works such as thinnings, measurements and accessories are practised
on the dates as the Table 2. shows. According to this table it shall call some care that-
for the pine the times of thinnings are coming successively following the order ¢
wideness of plantation, but for the larch thinnings mostly arrive at same time having
no relation of tree-density of plantation. Probably, this facts shall be arising from th
different habit of tree-kind relating to the manner of recovering canopy afte
thinning. : = :

- 3. The constitution of even-aged stand of coniferous trees.

The twelve sample plots of this experimental forest are the series of stands which
are planted with different tree-densify, on the one hand, but, same time, the standS
of all are even-aged forest of pine and larch, on the other hand. Therefore, th®
actual state of each plot seems to be the compound product composed of the essential
effects i. e. one of them the one comeés from the common nature of even-aged stand®
and the other from the tree-density of plantation. :

From this point of view, authors attempted to discuss, at first, the common nature
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of even-aged forest relating the constitution of stand, then the effect of tfée-density
of plantation. :

(a) 'The relation between diameter and height.

The distributions of tree-numbers in respect of diameter and height on the date of
precede measurements are shown in the bulletins of Imperial Forest Experiment Station
as the Table 3. is showing, and the distributions in the stands on the date of 1943
are shown with the Table 4 (1.2). Accprding to these tables the areas of distribution
of tree-numbers always have tendency of hanging from the upper. left to the down
right diagonally of the tables, so as this facts let us guess a certain relation
existing between diameter and height. Thus, authors tried to compute the correlation
ratios betwesn the two subjects. The results of these computations are shown in the
Table 5. Among the numerous numbers of correlation ratios’ we can find only one
having the value smaller than 0.5 as well as no one with probable error showing too
large value for significance. Here, authors can propose, in the even-aged coniferous
forests, there exists always heigh correlation diameter and height. Besides this fact;
if we consider the ranges of value of the correlation ratios there seems to be a certain
difference among those due to the tree-kinds. According the contrast of the ranges of
7 shown i®he Table 6. the ranges concerning pine cover relatively lower ranks of
value of 7 than that concerning larch. It is reasonable to guess that- the results is
indicating the nature for incident light of species, i. e. the larch 'is more tolerantt
than pine, so as the suppressed one can live longer under the canopy of dominant
trees than the case of pine, thus the value of # concerning larch tends to be heigher
than that of pine.

Now further, authors exerted themselves t'o' know the tree-height curve in respect
to diameter. At first, the Table 7. showing the transitions of mean height of trees
respecting each diameter during the period of the age 12 to 40 has been made, and
from data contained in the table the 3-diameter moving averages of height have been
made. The illustration of the computation is shown with the Table 8. (see Fig. 1.),
and the general results are shown in the Table 11(1~2). From these moving-averages
the curves of tree-height have been get by tuch computation illustrated with the
Table 9., and then tested about their fitness as illustrated with the Table 10., and
the ‘general results are shown and tested in the Table 12 (a. b)., Table 13 (1.2). (see
Fig. 2.1~2.10, Fig. 31~3.10). In this case it shall be noted that the areas of plots of
45[] and 8.0[] in larch forest are too small so as the numbers of trees in these
plots are insufficient for computation of curves of tree-height, thus, both the " plots
of 451 and 8.0 [J of larch are excluded.

There are five types of formula as follows:

D--L.

Type L H=2¢" D+k or log (H—k)=Iog-a+Db log e—c loge/D

b .
T. 1II. H=ae D+k or log (H—k)=Ilog a—h loge/D
T. III. H=aD’+k or log (H—k)=Ilog a+b log D
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T. IV. -H=ae-’m_%+k " or log (H-k)=log a—Db log e—c loge/D

B Ve HeaePthrk or log (H—k)=log a-+Db log e+c loge/D

Now here, we can not know it will be reasonable or not, because we are not
mathematicians, that to recognise the formulas of type IV and V as special cases of
type I, and if this recognition be permitted, there can be seen a tendency that the
formula of tree-height curve changes the type with the ages of stand becoming
heigh, namely, primarily the formula takes the Type I. then transforms to Type III.
- through Type II. as the Table 14. shows. In this table among total plots except the
plots of 6.0 ] and 8.0 (] of pine and 6.0 ] of larch the others of all are showing
they are changing the forms of formula following the orders above. suggested. (see
Fig. 2.1~2.10 and Fig. 3.1~3.10)

(b) The relation between diameter and clear-length.

The distributions of tree-numbers relating to diameter and <lear-length concerning
preceding publications on the date of 1943 are shown with the Table 16 (1.2).

According to the manners of distribution, the areas of distribution occupy the
central part of the table showing with a certain clearness of contrast for the case of
the relation of diameter and height. Then we proceeded to calculate the ®correlation
ratios betwecn diameter and clear-length. As the Table 17. shows, we can suggest
the ratios for the-pine forest are mostly taking lower values than 0.5 except the plot
8.0 A on the date 1943, while the ratios for the forest of larch among the total
number of 24 ratios the 15 ones, i. e. more than half, take the lower value. :

Thus, generally speaking, there can be no heigher correlation between diameter
and clear-length, but in detail we can see,' aithough it is generai tendency that the
relation is always low, during relatively young stage also the relation is low but the
ages becoming high the relation becomes high gradually in larch forest. Hereupon,
authors tryed to get the ‘direction of correlation so calculated the coefficients of
correlation of both forests pine and larch on the dates 1943 and 1942 respectively, as
the Table 18. is showing. By this table we could to know that mostly the coefficients
‘have values of insignificance. Thus, we can recognise there are no correlation,
between diameter and clear-length, sufficiently high.

(e) The relation between diameter and branch-spread.

On the beginning of this section we shall explain what is so-cilled branch-spread :
among the numerous horizontal projections of branchs the longest one is called here
as branch-spread of a tree. Authors had ever studied in another experiment that
such a branch-spread keeps high correlation between the true mean branch-spread
viz. the radius of circle ocecupied by the ‘canopy of a tree, so th?t, to measure such v
a length means to know the proportional area of occupation indirectly. But it is
very regretful to inform that the data were burned and lost under the air-raid
carried out on May 1945, ‘

The distributions of tree-numbers relating to diameter and branch-spread concerning
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preceding publiéations are shown in the bulleting of Imperial "Forest‘ Experiment
Station as the Table 19. is showing, and the distributions on the date 1943 are shown
in the Table 20 (1.2).

The manners of distribution in the tables are very similar to those of distribution
relating to diameter and height (see the Table 4.), i. e. the main area of distribution
is.uszd to occupy the belt along the diagonal line running from upper left to‘ down
right of the table, but the concentration of numbers is not so dense as fhe case of
relation betweén diameter and height.

Authors stepped forward to know the grade of correlation between diameter and
f)ranch—spread, and the results are shown in the Table 21. Accor@ing to the table
W(—:‘.‘ can say there exists high correlation between diameter and bfanch—spread, but

not very heigh as the case of diameter to height.

' (d) The summary concerning the constitution of even-aged stands of coniferous
trees. : s 5ok

(i) The relation between diameter and height is always very close. ~
" (ii) The formula of tree-height curve relating to diameter takes three forms of

equation, i. e. the type I. H=a ehD—I%—l—k, the type II. H=a e_l%—kk, and the
type III. H=a D"+k. It seems that there is some tendency the formula. tends :
change the tyjae following the order I. II. III. with increasing the ages of
stands. ' ; .

(iii) The relation between diameter and clear-length is usually low, and this fact

is more evident for the forest of pine than of Iarch. : _

(iv) The relation between diameter and branch-spread — see the meaning of

branch-spread by the section 3 (¢). — is rather close,.but not so heigh as the
case of diameter and height. ‘
4, ‘The effect of tree-density of plantation for the tree-numbers
and the volume per Hektar,

In the section 3. we could know the constitution of even-aged .stand of coniferous
trees, keeping the characteristics of constitution, then, we shall know how to be
affected the each stand of experiment by the tree-density of plantation for the tree-
numbérs and volume"per unit area, i.-e. in this cass per Hektar.

(a) Tree-numbers. 7

Along the decreasing course of tree-numbers with the increase of ages of stand,
the real numbers standing in each sample plot are shown in the Table 22 (a. b), and
the numbers computed in term of unit areas, i. e. “Ch6”—japanese unit of area—and
Hektar are shown in the Table 23 (1)(a.b), 23 (2)(a.b), and in Fig. 4.1-4.12.

From these tables we could know the general courses as follows:

(i) The final number of trees is larger the more in the plot of heigher density
of plantation, but the percentage of the number for the beginning, i. e. the tree-
density of plantation, is vice-versa. >
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(ii) The manner of reachmg to thinning is quite different due to the tree-kind,.
viz. as the case of pine the ages of thinning come successively foﬂowmg the order ofv
tree-density of plantation from close to apart, but the case of larch the thinning
Cofhes at same time throilgh the all plots. This fact seems to, be showing the tree-
habit with respect to manner of recovering canopy after the practice of thinnirig ‘

(iii) * As far as the comparison is delimited with respect to tree- number the close
planta1on is more advantageous than apart one. This result is- more emphasised by
the case of pine than larch, because the pine trees produced by thinning is more
useful as fuel than that of larch.

(b) The volume of poles (in abbreviation described as ‘‘volume” only)

" Tracing the growing course of volume with the increase of ages of stand, the real
numbers of each plot are shown in the Table 24 (a. b)., and the numbers computéd
in term of unit area, i. e. “Cho”—japanese unit of area—and Hektar are shown in
the Table 25 (1) (a.b)., 25 (2) (a. b), and- Fig. 5.1-5.12, Fig.’ B > E

From these tables we could know the general courses as follows : :

(i) The final volumes rem%ining on the date 1943 show the tendency, with some
certainty, that the volume is larger the more in the plot of higher density of plant-
ation for the case of pine, but for the Iarch such a tendency can not be seen.
As the Table 24 (b). shows, the sample areas of the plots 4.5[] and 8.0[] of Iarch
are too small to compute in term of unit area, thus, if we keep this fé.ct in mind
and put these plots out of comparison, it can be thought éIightIy that the remaining
volume, contrarily to the case of pine, is Iarge\r the more in the plot-of lower density
of plantation.

(ii) The total yield shows algo the result to the contrary between pine and iarch,
viz. for the case of pine’ the yield is larger the more in the plot of heigher density
- of plantat.on, but for the case of larch the yield is rather larger the more in the
plot of lower density of plantation, also under the condition of 'echudir;g the plots
4.5 ] and 8.0 ] from the comparison.

(iii) The size of single tree show the tendency that it is larger the more in the
plot of lower density of plantation, and this is seen more obviously for the larch than
pine as the Table 26. shows. On account of this fact, it can be supposed-the yield of
the plot of lower density of plantation shall become larger than that of the plot of
heigh density in case of larch.

(iv) According to the results above mentioned, we can say broadly, but not so
certain, that from point of view of volume the close plantation is rather more
advantageous in case of pine, but entirely contradictory in case of larch.

5. The effect of tree-density of plantation for the form of
single tree. ' : - :

This study has been made relating following articles subdivided, viz. the diameter,
the height, the clear-length, and the branch-spread. For the each article it is compared



- 101

>

primarily about the mean value of whole trees in a plot and secondarily about the
value for each class of diameter, of course, through two cases the discussion has been
done. relating to the différent tree-density of plantation, because the each result is the
product, as précedingly explained, of the effect from the nature of even-aged stand
and the tree-density of plantation.

s (a) Effect for the mean diameter in a stand. .

With the increase of ages the distribution of the numbers of trees with respect to
diameter moves its range as the Table 27. shows. From the data contained in the
Table 27. the\ mean diameters (M. D), their standard deviations (¢ D), and the coeff-
icients of variation (c. v.) are calculated as the Table 28. is showing. Further, the
coefficients of correlation between tree-density of plantation and the mean diameter
computed as illustrated in the Table 30., and the data of these computations are
shown.in the Table 31, and 32, the Table 29. and 30. respectively.

According to the results we can recognise considerably heigh correlations between
the tree-density of plantation and the mean diameter in° a stand, and the direction'
of correlation indicates the tendency that the mean diameter is larger the more in
the plot ofg,lower density of plantation, because as far as the coefficients having
the significant value take negative sign.

(b) Effect for the mean height. ;

(i) Effect for the mean height in a stand. With the ihcreaée of ages the distrib-
ution of numbers of trees moves its range as the Table 34 (a. b). shows. From the
data contained in the table mean heights (M. H),- standard deviations (¢ D), and
coefficients of variation (c.v.) are computed as the Table 35. is showing. After the
arrangement of the Table 36. the correlation coefficients hetween th i :
plantation and the mean height in a stand are computed as the Table 37. is showing
(see Table 29. and 30.). : _

According to the table we can recognise obviously that there exists heigh correlation
between the subjects, and it is a very striking contrast that, while the values conce-
rning pine have always positive sign, while the siéns concerning larch are always,
negative. Probably, this results arise from the entire difference of the tree-habit
existing between these two kinds of trees. :

(ii) Effect for the mean height with respect to class of _diameter. By the reason,
which is often suggested, that the actual mean height of a stand is the result comp-
osed of the' effect of tree-density of plantation and the .characteristic of constitution
of even-aged stand of coniferous trees, we must, hereupon, proceed to discuss whether
the same effect of tree-density of pl@ntation for the mean height of stand-can be
seen in the relation with respect to each class of diameter too or not.

Among the diameters contained in the Table 38 (a. b), we can select the diamgters'
keeping commonly any mean height through the all plots as the successive numbers
are showing at the bottom of each division of the table. About the each rank indicated
by the successive number by the same way of computation shown with the Table 29.
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and 30. numerous coefficients of correlation corresponding to the number of ranks
are obtaindd as the Table 39 (a.b) is showing.

According to the coefficients contained in the Table 39. we can say, broadly, while
the numbers concerning pine are mostly taking positive sign, the signs concernihg
larch tend to take negative sign rather more. By this facts, broadly, it sh8uld he

recognised that there appears same tendency between the case of mean height in a
: stand and the case of mean height of each class of diameter, concerning the correla-
tion between the tree-density of plantation and the mean height.

(¢c) Effect for the mean clear-length. ,

(1) Effect for the mean clear-length in a stand. The manners with which the
; distributions- of numbers of trees changing the range with increase of the ages of
stand are shown in the Table 40 (a.b)., and after the same orders of treatment and
computation as the case of discussion concerning effect of tree-density of plantation
for the mean height, the Table 41., 42., and 43. are computed. If we consider only
for the signs of coefficient of correlation, whether the values are significant or not,
we can see‘the coefficients concerning pine take always the positive sign and the ones
concerning larch take mostly negative except the younger age, hence, it seems c}a.n be
supposed that there lies some difference due to the tree-habit. Introduced from this
hint our consideration becomes to touch the rate of the lowest mean height in a
plot to the heighest one in another on each year, thus, the Table 44. have been
obtained. According to the result, the percentages Concerning' larch are always smaller
than the one concerning pine. Therefore, it can be thought that there may be  rather
more number of trees sufficiently heigh with the clear—lengfh absolutely heigh in the
plot of lower tree-density of plantation, thus, arising from this reason the correlation
‘coefficients concerning larch shown in the Table 43; tend to negatve sign, while
concerning the pine the tendency is contradictory.

(ii) Effect for the mean clear-length with respect to the class of diameter. By
same reason explained on the case of height, further, authors discussed about fhis
subject. sUnder the same treatment above mentioned concerning height, the Table 46
¢a. b). is computed from the data contained in the Table 45 (a.b). According to the
appearing manner of signs of coefficients we can say with considerable certainty that.
there is tendency same as the case of the mean clear-length of stand, i. e. the clear-
Iength whether it may be the mean of the whole stand or of each class of diameter, :
- is larger the more in the f)lot of higher tree-density of plantation for the case of
pine, but for larch this tendency can not be seen.

(d) Effect for the mean branch-spread. &

(i) Effect-for the mean branch-spread in a stand. With the increase of ages of
stand the distribution of numbers of trees in respect of diameter moves its range as
the Table 47 (a.b) shows. By the same treatments of the data cor;fained in the table
as the cases of height and clear-length there are obtained the Table'48., 49., and 50,
The last table enables us to agree that there exist heigh correlation with negative
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sign between the tree-density of plantation and the mean branch-spread in a stand,
viz. the branch-spread tends to be larger the more in the plot of lower density of
plantation.

(ii) Effect for the mean branch-spread with respect to class olf' diaméter. From
the same reasons and treatments as of the cases of height and clear-length, the
correlation coefficients between tree-density of plantation and the branch-spread about

the each class of diameter, through the arrangement of the Table 51 (a.b), as the 52
(a.b) shows. & : : '

According to the contents of this table it shall be observed that signs of the coeff-
icients of correlation are appearing with both positive and negative showing no
regular orders, so we can not recognise any correlation between the tree-density of
plantation and the mean branch-spread with respect to the class of diameter. Thus,
we can suggest with considerable certainty that, nevertheless, the result shown in
above small section (i) comes from only the fact that the trees with larger diameter,
same time, with larger branch-spread, are more numerous in the plot planted more
apart, and not comes from there is correlation particularly between the tree-density
of plantation and the mean branch-spread with respect to the class of diameter. This
result has some contrast for the results cases when the height and clear-length.-

(e) The summary concerning the effect of tree-density for the form of single
tree. ‘ .

(i) It is recognisable with certainty, that there exists heigh correlation between
the tree-density of plantation and the mean diameter in a stand and the results show
always the mean diameter is larger the more in apart plantation.

(ii) The relation betwée;n the tree-density of plantation and the mean height in a
stand suggests us obviously an interesting result as follows: in the case of pine the
tree-density correlates with mean height with positive sign, i. e. the-mean height is
larger the more in close plantation, but in the case of larch, contrarily, the mean
height is larger the more in apart plantation.

(iii) We can recognize the heigh correlation between the tree-density of plantation
and the mean clear-length concerning the pine, i. e. the clear-length is larger the more
in close plantation, but for larch it is not so certain but something resonable that
let us suppose this relation is contradictory for the case of pine, i. e. the clear-length
should be Iarger the more in apart plantation. :

(iv) The relation between the tree-density of plantation 'and the mean branch-
spread_suggests us the same results as the case of diameter, i. e. the branch-spread
is wider the more in apart: plantation, but the numbers concerning show more or

1

less lower values than the case of diameter.
" 6. Coclusion

(a) Strictly speaking, it is very difficult and may be 'impossible to get some
numbers of sample plots having quite same site in the field, and this, fact, same
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time, is also the unavoidable weak point of such experiment. During the 40 years in
which this experiment has been continued, the plots 6.0 ] in both of pine and larch
become to ‘be found that the ‘sites of these plots®are inferior to the others not
adequate for compérison. Besides this the areas of sample plots of 4.5[7] and 8.0[]
of larch forest both are too small for computatin in term of unit area as precedingly
explained. : ’

From the reasons above mentioned, finally we de(nded to exclude these 4 plots, i.
e. 6.0 [ of pine and larch, 4.5[] and 8.0 ] of Iarch, from the discussion. In addition -
to the elimination of the sample plots, on account of to know the emphasised effect
of tree-density of plantation for the silviculture of pine and Iarch we select the
stands of 4.5 A and 8.0[] of pine, and the stands of 4.5 A and 8.0 A of larch as the
representatives of close and apart plantation respectively. The direct results compairing
the tree-humbers, stand-volume, mean diameter, and mean height are shown with
Fig. 7 and 8, and the comparisons concerning mean form of single tree are shown in
Fig. 9 and 10. : =

(b) Let us assume prlmarﬂy the term “advantage” means always large as well
as the term “disadvantage” means small, and secondarily the tree-form with larger
height and clear-length is superior to form with smaller height and Iength.

(¢) Under the explanations in the term (a) and the assumptions in the term
(b), there has been obtained Fig. 11. According to the contents of the figure, we can
propose the following conclusion :

As a whole and as far as this experiment concerns, we can say, the close plantation
is more advantageous for the silviculture of pine, but for the larch vice-versa. What

i = agrald  asion Vol ~ e e L wacanenTh s
is the cause from which this result arises, is left to the further researches of the

adjustment of tree-habit for the environment as a whole, not to the habit for the
~ light factor only.
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ity of plantation.




Table 1. The area of sample plots

Kinds of i il

Slth o 45 A ISR | 6.0 A 6.0 [ 8.0 A 8.0 [
Pine . 930 900 936 936 907 936
Larch 247 34 ' 258 .. 2660 258 56

Notes : Pine (Pinus densiflora Sieb. et Zucc.)

Larch (Larix Kaempferi Sarg.)

The unit of area is ”Tsubo”

1tsubo= 6 (Shaku) 2, 17Shaku”=1,0/3.3m,
therefore, 1ltsubo= 6 % 6/3.3x3.3%3.31[Im

4.5/ means plantation of 4.5 (Shaku) triangle.
4.5[] means plantation of 4.5 ( 7 ) rectangle.
6.04; 6.0[], 84, 8[] each has meaning respectively.
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Table 2. The proceeding course and the dates of thinning.

' 2
e St on which | w458 450604 600804000 |TesEne Notes
| March 1918 (Taisho 7) % 1 & i b b 15
% May 1919 (7 8) 2 2 1 1 b 3 16
8 | October 1921.¢(”- = 10| 3 3 4 2 1 1 18 | Thelst report finished
o | October 1926 (7 15) 4 4 o s i < 23 | The2nd report finished
% October 1930 (Showa 5) > = 3 s = = 27
§ November 1933 (” 8) & = = = 2 2 30 | The3rd report finished
May 1943 (7 » 18) 5 5 4 4 3 3 40 | The4 th report finished
’ ,
5 | April 1914 (Taisho 3) 1 1 1 1 1 . 11
g August 1919 (” 8) 2 2 2 2 Y 2 1 16 |“Ehe st ;'eport finished
£ | October 1926 (7 15) 3 o 3 3 g 23 | The2nd report finighga
§ November 1933 (Showa 8) 4 4 4 4 4 8 30 | The3rd report finished
g" July 1932 (7 17) 4 # & A 3 i 39 | Thedth report finished

011




Table 3. The table indicating the names of preceding publications, in which the distribution of tree—nﬁmbers relating
G | - :

to diameter and height is shoyvn.

No. of Report ; No. of Bulli;in, date No. of Table ; page i Contentsr

Tap ) ! 25 1924 y DOy end Pine, 1915, age 12
" R . | " 1919, ” | 16

" E)) ” " 1921, 18

A ") v Larch, = 1914, 7 11

" ", (5) 2 v 1) R 16

2nd 27 1927 1. ey ‘ end Bitie: 1926, 23
{h ; NS o Larch, 1926, - 23

3rd 37 1941 ® 1.4 end Pine, 1930, * 27
" " (2 v Larch, 1930, - 27

' . " Wit T , o 1 Pine, 1933, 7 30

L L el T Larch, 1933, 30

Notes : . Bulletin=Bulletin of the Impérial Eorest Experiment

Station (Ringyd Shiken Hokoku)
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(e) aurd (1) "7 Sl9elL

Tadle 4. The distribution of numbers of trees

(1) Pine (Pinus densiflora)

Plot

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

va'y
.

4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5 |
9.0

9.5

10.0

10.5 }

=
[y
=y
[N
=
w w
PO T SRR G Y
R AL
L= = S S S QY
oy
I

=
I
|
|
!
I
R U SR
[ S T GRS O

Osv

- 11.0

sum

mean ‘

Se=e R T ST e g 6 L0 648 13713717

0.b == 6,355:8 5;5 5.9 6.06.2 6:36.36.7707.0

4,0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5

10.0

10.5

—
|
iy

N =
|
e
|
RO oW
|
LI U U R

=
|
ek
=
p—
|
|

N
]

sum

SR e e e e e e e e e T )

mean

4.55.87.55.55.55.56.16.56.46.5
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with respect to diameter and height.
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 sum @
_ : e
. 2 47.5 z
i3 ' 7 147.1 &
- ®
AT 1 15 46.3 v» -
| = ).%
S ; | 19 |47.8 7 &
g e = ok | 28 149.0 = g
S R | .3 2 , 23 50.4 o &
S e | 1 26 ph8 B =
S TEpE e e A B 1829 §
e e B B N N S R | 25 53.9 B
e i s o el i ) | 11./54.5 %
T e AR ST T | . 6 55.8 ~ §
o
e 150 % 456,00 & =
F= et e 2057.5 & &
2 e e e ey T Tl e
4 2224 14 9-7 810 3 2-1 - - - - - -—|7188" | 2
7.47.2'7.7 7.3 8.7 8.6 8.6 8.3 8.510.08.5 B
= e S B e T R e A S e o [ F‘
et 2 46.0] @ .
: 6 45.5 2
2 ‘ 10 [47.1 %
& -8 14 (48.9 £,
s S el g [ 16 48.8 38
it I DR S T | : 24513 2
e SR R . S . 20 .52.2 %
T S R (T R S | 22 52.0 =
T S e e L S R | : g - &
L G e e T A N, SIS R s e 19 |55.5
RS T 9 54.9
1 s e 3 57.3
Bes el oL SRR -1 3 57.7
;s 2157.0
B
1 162.0
R T R e e B ~ | 169
7.16.97.58.0 7.5 8.17.78.99.08.09.011.0 -10.0 8.5 ‘

®
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(ponuIuco) durg (1) ‘p dqel, .

(9)

\

NG9

(109

8.0

40—

| 6.0

116}

_H
\_ 34 35
TE

36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

.

3.5
4.0
4.5
5:0

5.5

6.5
7.0
75

8.5
9.0
9.5

10.0.

10.5

11.5
12.0

6.0 =

=
|
f
i
|
-

L W Lo 5
1
LA
== o
NN
W W W
Jos RS
0 DO
l

I
!

=
ik
—
[SCIS U R
0o w
LW

|

N
L
g S

w

sum st

- 71 ==le =l h g = R = LIE 133 T2

mean 6.0 -

=538 =4:0°5:55.2-6.05:1-4:6 6.5ﬂ6.7 6:6°6:9 7378

4.5
5.0 1
559

6.5
7.0
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0

I

ot
|
L ot P o N |
[ Sy Y
=N DN
AN N e
|
(< B - |

I

|
oo L Sl R SO SO

|
|
—t
o g W

-
GRS R R SCT O

|
|

o G S e e s OV

sum =l

s oGe e T v G h e G e A5 922 12416

* |mean 4.0 5.0

—-4.56.05.44.55.6 5.5 6.1 6.2 5.9 7.4 6.9 7.2 7.0 7.6
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51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 ‘sum ' mean
1 44.0
2 | 41.0
s 5 | 42.8
4 |42.8
) 17 | 45.9
S =] e 16 | 47.6
4 1 26 | 47.6
T4 111 - | 13| 50.2
Eine P gLl 18 | 50.4
BVl g3 z-B 1 o o 23 . 51.5
=4-1-1._3 15 | 51.8
‘ 29 .= 2.4 9 | 53.7
2 -1 41 -3 1533
g e s o 3 |54.7
T3 = 3 156.7
- =13 2 | 56.0
T 1 |59.0
R Rt T 2 | 54.5
TG g onow s ey ~ === 163
7.57.58.2 8.2 8.8 8.210.0 -11.012.09.0 }
2 | 35.5
4 |40.0
15 |41.5
11 | 44.1
-1 17 | 56.5
3 £33 22 | 47.0
B R 25 | 48.6
=0 S S 12 | 49.8
T 1 = Sy 13 | 49.7
g1 33 1% 3 18 | 528
151 6 | 50.7
fom e 4 | 49.5
12 3 | 52.7
1 z ot o 2 | 55.5
= 17| 55.0
PE g Bbib ih g T 2 e e e
7.8 7.9 8.3 7.8 8.7 8.5 8.0 8.5 8.0 9.0
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Plot D’ H 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50
N
;)q 4.0 1
o 4.5 . 1
- 5.0 ETE e i e e e et st iy
. 5.5 Bl g o1 o
T 6.0 R e R e e =
;‘? 6.5 gD :
54 7.0 1 S
8 | 7.5 1 o121
g- » | 8.0 ‘. 1 1 e
g |S| 85 172
2 9.0 _ e ey e AR
s 9.5 1
10.0 : -
10.5
11.0
11,5
TR ST i e T i
mean| " 50 =~ = o 40° = —BESE7A64TETLT.IT8
4.5 | L [ asnts e |
5.0 g
5.5 TR sl et L e T S o (e L |
B0 e ST e Gk G G D T
6.5 : B T D e e Sl A R
7.0 | R R L e el g e
7.5 e ety e h i e b o i
8.0 2 - DI e i |
x| 85 Mo g ]
S| o0 e i oY
9.5 | T T
10.0 | S
10.5 1
11.0
11.5
12.0
12.5 . -
oy i e S i P s TR T R e e R (e
mean| *  6.54.55.66.56.16.26.47.46.37.97.07.4837.9
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51 52 -53:.54 55 56 57 58 59 60 61 62 63 64 65 66 67 | sum |mean
1 | 40.0
1 | 49.0
3 | 43.0
1 5| 46.0
- 1 8 | 46.0
T s 12 | 49.0
EE o e 7| B2.6
e A 11 | 51.5
LS e e e eE 13 | 51.5
o s R e e T ey A 11 | 53.9
el 6 49.3
g A e s SR e SR S G T = 58.7
e - : 3| 5.0
 SgP ! 2 | 60.5
aEas SR fEog oy 67| 57.8
(R | S R e e e =t TR L B R
004 6 Lo Rt B gL gt
7.98.17.99.1859.07.911.39.910.310.5 -~ ~9.8. ~9.511.5
4 | 40.3
4| 41.0
9 | 43.9
=l 10 45.9
ST 20 | 45.6°
= 13 | 45.2
2 12 | 467
s 10 | 48.0
e PR S B 12 | 507
LSE e EE ; 9 | 49.0
e v et PR e 4 | 54.0
e 1 ' 3 | 50.3
S 3 | 53.0
L e F e e 1| 57.5
S E R N 4 | 54.8
S e S o 5 | 54.2
1 i | 53.0
At 0 s a s T e o
8.610.59.3 8.511.09.011.410.3 —11.010.3 l |
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Tabled4 . (29 Larch
F-H :
Plot! AT A9 4344 45 46 47 48 49-50 5152 H3 54 55 56 -57
ip;\,\,,‘,,,,,,,,k S s =g L e s e e
=) 3.5: 1
© - , s
2 4.0 e S
(¢ }
& | 4.5 - ‘ : 1
~ Bo = - = o= =
3]
- 55 - F = ¢ = 11
5] 60 : =g - = 1}
B L1685 = g =
glg rg | -
3 7.5 % S : : % = 1 =
8.0
| 8.5] -
9.0
9.5

6.0 - =
6.5 : ==
7.0 : :
7.5
8.0
18.5

gy

s s et e e

uesuu

o
ol

|

|

I

!

|

i

I

|
~1
o]




(Larix Kaempferi)
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59 60 61 62

63

64 65

|

66 67 68 69 70 71 72 73 74 75 7677 ;sum

i

-

(2 I o M p JE S R <2 AL S R R

@ [ yeow

54.0)
1.0y
90. ¢
53.7
52.0
60.0
59.3
64.7}
58.0

63.0

I

O

149.0

60. 0
59. 0
65. 0
58.0

7.5

7.0

=80

N



(4) (penunuod) yoieT (Z) ¥ Sl9elL

| N H
Plot\ 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58
D 3
6.5 Vo2
o 1
7.5
8.0
e | 5.5 1
o |9,
S |9.0
9.5 :
7.-.2 Al e s, R = = S — L =~ — LB TR ¥ = a
sumi L me e oSS RS e R e e e e e Lt €
g.“ eI S e = == = — - — = — ~=- = . — = =1~
e 6.5 7.1
jos
4.5 e as aat
5.0 e R et et ahs
5.5 fs S S
6.0 e e s R SR AR o
6.5 =
7.0 s e S
o
= 75 % e oLl
0| 8.0 1
8.5
9.0
7777777 |
sumi R P P e L S e e ey e e B S e e B (S |
sl e s e
& | 4.5 =G5 G0N = B0 - 606368706370
B




4,

59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 sum 5
: =
e e . ﬂwa
S S e e e 3 64,7
] i T Tey e | - 10 (64.5
R 3 168.0] .
et I e TR s S (e 4 166.5
1 167.0
e U Ve 2 173.0|
SRR N O S S T TR S
6B = TR ES I TR BOBS I A9 o
%
143,09
= % 3 52.0
2 50.0
- 5 51,6
6 56.7
CoER e g . 7 61.1
2 58.5
R I 2 62.0
e B | 2 63.5
e T g P - S = — 7"'%“'\ ‘
Ca i R S T L e e e e
8.37.58,075 ~7.58.09.0
3



e :
i - |
Plot| \ | 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58
D\ -
s? 5.0 = 1
o 55— == = =
@ : *
-~ £.0 ‘ 1
o 6.5 =
— 7.0
5| |75
5| o | 8.0
2| 21|85
§D9.0
3
2 9.5
= 10.0
—~ S s e e S e e ==
& - =
5 BE - - 6580
=
7.oi
7.5;
8.0
-°°s.5‘ :
& 9
J _ \
Bl - = =t s s e me e T e s 2 e o
g |
1B
m‘
B
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59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 lsum E
3 =
1 50.0
1 58.0
= . e 4 160.¢
1 - - 1 4 63.0
33 4 66.5
e 5 68.8
o 251 = 1 = = =" = === 1 %68.8
e o s = =g | 2168.0
B 2 169.5
ks oy 1173.0
Esd | o bk A 3039 o 0 = o i
7.06.865 -9085657378828587 - -95 - =+-85 |
S = , : 2 59.5
] = : 1 62.0
Zis o8 2 64.0
- - - - 2 : 2 63.0
IS T T A e T e
e e e BEetas TRican e tue e e s e

7070 -7.5 80 - ,- -85 ,
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Table 5. The correlation ratios(#)between diameter and height in even-aged stands.

8.0 8.0-

74+O 010 79=:0.01
81:20.010.81=+0.01

75+0. 01) 78+0.01
71+0.010.75+0.01

7440.010.80-40.01
70+£0.020.75=0.01

56--0.030.69+0 03
62-40.030.69-0.03

|

0.74-0.020.68-£0.03

72-40. O”JO 65-0.03

.6940.030.724+0.02

53+0.010.73£0.02

74-+0.030.7440.03

.72:£0.030.76-£0.03

80+0.020.904+0.02
85+0.010.9640.01

88-:0.010.94£0.01
90-+0.01/0.95+0.01

81:4£0.020.944+0.02
83+0.020.99+0.00

86--0.030.9140.04
81-£0.03 1.004-0.00

85+0.030.91+0.04
87+0.020,9140.04

Year : [
(age)[ w45 A DIGOAiEKOFJ
1915 | #D.H 0.7140.010.75-0.010.74:0.010.75:-0.010.
(12) | 7H.D 0.73+0.010.71:0.010.670.010.7420.010.

e

S| 1919 | yD.H 0.63+0.010.70--0.010.75:0.010.74-0.010.

® | (16) | 7H.D 0.60+0.020.65--0.010.72%0.010.73:0.010.

a®, T

5| 1921 | yD.H (0.68-50.020.670.020.700.020.720.010.

G| (18) |7H.D 0.63+0.020.63+0.020.68:0.020.692:0.020.

o

S | 1926 #D.H (0.53::0.030.60-£0.020.642:0.030.58::0.030.

| (23) | fH.D (0.5240.020.5940.020-66+-0.020.61-0.030.

o

8| 1930 #D.H 0.51£0.040.62:40.030.66--0.020.6140.030
(30) | 7H.D- 0.55:£0.030.68::0.036. 67:£0.020.62:£0.030.
1933 #D.H 0.4640.040.61+0.030.670.030.7540.020
(30) #H.D 0.51:£0.040.63+0.030.640.030.70-£0.030.
1943 | D.H 0.6240.030.67-:0.030.7140.030.734-0.030.
(40) | 7H.D 0.670.030.71:£0.030.764:0.030.72::0.030
1914 | 4D.H 0.72::0.020.81-0.030.860.010.87-0.010.

= | (1D | 7H.D 0.80+0.010.70:0.040.860.010.870.010.

8

S| 1919 | 4D.H 0.77:00.020.8540.030.8240.020.90+-0.010.

= | (16) | yH.D 0.8520.010:94:£0.010.83+0.020088-+0. 010.

o 3 S

5 1926 | 7D.H 0.80+0. 02'0 9340.020.8540.020.854.0.020.

% | (23) | /LD 0.85::0.020.05::0.020.85::0.020.89:0.0L0.

§ 1930 | #D.H :0 85:0. 030 85-4+0. U/O 81+0. UdU 78-£0. 04()

S | (2D 7D 0.8740.020.8950.050.92:0.020.85-+0.030.

S :

o

2 1933 | #D.H 0.80+0.030,99--0.010.750.040.85+0.030.

| (30)  pH.D 0.8740.0211004-0.000.780.040.84:+0.030.
| 1942 | 4D.H' 0.9140:020.9740.020.76+0.050.84:-0.0%0.

(39) | 7H.D 0.83-0.040.90-£0.050.85--0.040.88:+0.030.

66--0.070.9840.01 |
93+£0.020.89+0.05




Table 6. The contrast of the value of » due to the different kind of tree.

125

7D.H i »H.D
Ranks of the value of = 2

n Pine - Larch Pine Larch
0.4-0.5 1 \ e = 1 e
0.5-0.6 etk | - 5 ‘ =

0.6—0.7 15 | 1 17~
0.7-0.8 21 ’ 5 18 2
0.8-0.9 ol 19 R 22
0.9-1.0 ' ~ 1 11 : \ 12
Total ° 42 36 42 36
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Table 7. The transitions of mean heigt of trees for the each diameter during the 'periéd of experiment. (a) Pine.
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Pine (Pinus densiflora) , the uxnit of height is

Notes :
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Sun”, 14 sun=1/19 shaku = 1/3; X 1/101'11.

“«

the unit of diameter is



\

& j
Table 7. The transitions of mean height of trees for the each diameter during the period of experiment. (b) Larch.

| 4.5 A 4.5 [ 6.0 A
T T G T i R a3 U - ol T
D > © (o2} [ <o oo - Sel (o3} f] (%) Do = e o7} S W oo
0.5 i 14.0 B - 8.5
1.0 ] 145 | 12,6 13.1
L5 17.6 19.0 17.6 19.0 16.5 20.3 2
2.0 | 20.1 24.0 25.0 18.4 24.0 20.0 25.3
2.5 . 12202 6.1 317 21.0 26.1 22.6 29.9 29.0
3.00 1193.8 3001 362 s 23.3 30.0 2513219 220
h5 00 32,5 38.5 38.0 40.0 53.0 30.3 34.3 25.9 36°0 29.3
40 0 35.1 40.9 41.3 405 - 32.8 37.0 24.0' 37.2 43.3 44.0 44.0
e e 39.7 43.7 44.0 45.0 54.0 | 34.0 35.0 39.0 39.2. 47.8 44.5 45.5
5.0 42.0 46.2 47.7 48.3 41.0 s k0 43.0 48.0 53.6' 50.0
gs 47.8 50.8 51.3 50.8 | ' 43.330.0 42.0' 49.0 49.5 53.6 57.4
6.0 | 48.0 54.0 54.1 53.7 | 453 4801 - 51.8 55.2 57.9
65 | 50.0 55.3 59.3 52.0 48.0°.50.3 - 51.0 56.5 58.9 59.2
o 55.0 53.5 60.0 52.0 60.0 52.0 62.0 60.3 64.7
78 53.0 59.3 59.0 61.0 64.0 64.5
8.0 64.7 65.0 61.0°65.0 68.0°
8.5 || 58.0 58.0 64.0 66.5
9.0 | L o 67.0
9.5 " | ,63.0 - 73.0
10.0 ' 7| . - -

81




R

| 6.0 [ y 8.0 A 8.0 []
| e SR N NS SRR 1L Ee N hapi e o i THAe o Diont fion Taapu a9y
' 8.7 11.0 &
|7 18,3 15,0 12.0 14,3 <
| 16.8 17.9 : 1 16,4 19.3 15.8 16.0
{200 23.0 18,7 :24.4 1941 21,3
228" 6.3 ' 21.3 289 g 21.4 24.3
L malok B84 3008 935 31.8.32.6 ‘ 25.1 28.0 34.0
- 27.6 32.6 37.4 j 24.4 34.0 35.7 26.9 32.0 38.5
I 40 (T T T o B ~ 35.9 43.1 41.0 43.0 / 36.7 - 41.0 44.0
37.7 43.9 43.7 45.2 43.0 28.0° 36.4 44.9 44.3 45.8 BB ARG e e
‘ 37.7. 47.1 47.2 51.3 52.0 . 39.8 47.4 48.0 49.0 50.0 2N e O R e
3 42.5 49.2 49.1 50.2 50.0 40.0 49.9 53.9 52.0 - T T W T
§ 50.8 51.2 53.4 51.6 42.0 50.5 54.4 56.5 58.0 ' 51.3 50.3 52.0
! 50.0 53.7 57.6 - 51.5 55.8 59.8 60.8 53.0 56.0 58.5
51.5 53.0 55.3 56.7 49.0 58.2 58.7 63.0 57.0 59.5 59.5
; 55.7 61.3 61.1 60.0 63.0 66.5 57.0 57.5 62.0
.58.5 57.0 64.0 68.8 64.0
62.0 66.5 68.8 68.0
63.5 . 68.0 : N i
c - 69.5 . ~
el ' : 73.0 . -

681

Notes : Larch (Larix Kaempferi) ; about the units of height and diameter see the Table7. (a) .
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Table 8. An illustration ‘of computation of moving averages of height.

D E=n H
4.5 2 47.5
5.0 7 47.1
5=5 15 46.3
5.0 - 7 47.1
5.5 15 46.3
6.0 19 | 47.8
5D 15 46.3
6.0 19 47.8
6.5 28 49.0
6.0 19 47.8
6.5 28 49.0
7.0 23 50.4
6.5 28 49.0
7.0 29 50.4
d 26 51.8
7.0 23 50.4
75 26 51.8
8.0 18 WP 7
7.5 26 51.8
8.0 18 527
8.5 25 53.9
8.0 18 52 7
8.5 25 53.9
0.0 L 54.5
8.5 25 53.9
9.0 115 5455
9.5 6, 55.8
9.0 1 54.5
9.5 6 0908
10.0 = 56.0
9.5 6 55.8
10.0 4 56.0
10.5 4 YRS

41

70

77

67

69

21

12

[

20H [ 2nH/2n
1,119.2 46.63

1,932.4 47.13

'2,974.7 47.98
3.439.4 49.13

3,878.0 50, 36

3,454.6 51.56

3,642.9 52.80

2,895.6 53.62

2,281.8 A‘54.33

1,168.3 55.16

673.8 56.15

Notes : This table shows the computation concerning 4.5 A

plantation of pine (Pinus densiflora) as of 1943.

D=diameter, n=number of trees, H=heigt,

about the units of D and H see Table 7.
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Table 9. Aun illustration of computation of constants in a formula
of tree-height curve relating to diameter.

Case : Pine, Plot 4.5A, on the date 1943, Age 40.
General cquation of assumed formula : y=ax’+¢ y=H x=D
Changed fprm of this formula : H=aD"+c¢ ie. H—C=aDP i
‘¢ is the breast-height= 4 Shaku, 1Shaku=1/;3metre.
Thus, the formula twice changed as (H—4.0) =aDpb, ie.,
log (H—4.0) =loga+hb log D. The unit of D is “Sun’, 1Sun=1!/,, Shaku.
Computation is made as follows : ~ -

D H (H—4.0) log (H—4.0) log D
5.0 46.63 : 4263 = 1,62972 0.69897
5.5 47.13 : 43.13 1,63478 0.74036
6.0 47.98 43.98 1,64326 - .0.77815
6.5 49.13 = A 13 1,65447 0.81291
7.0 50.36 46.36 .1,66614 0.84510
%25 51.56 47.56 1,67724 0.87506
8.0 52.80—" 48.80 1,68842 0.90309
8.5 53.62 49,62 1.69566 0.92942
9.0 5133 5033 = 1 701R3 =% 0.95424
9.5 55.16 51.16 1.70893 0.97772

10.0 56115 52,15 : 1.71725 1 OQOOO
5.0 S 50 : :
2 log(H—4.0)=9.90561 3 log D =4.75055
D715 £ D-75
0 9.0 .
> = log(H—4.0)=8.51209 X logD =4.76447
9.90561=6 loga+ 4.75055h¢ setersiaaaracrenses (D
8.51209=5 loga+ 4.76447b:+-- - srrsenucsines (2)
Pk, 49.52805=30loga+23. 75275 sesssreraearnsesnnanns (3)
(2_) X6 51.07254 =30loga +28.586821 -« -xnreererrsrianaann. (4)

(4) = (3) 1.54449=4.83407b .. b=0.31950
" substitute this value of b viz. 0.31959 to egquation (2)
: 8.51209="5loga 4 1.52225
_ 5loga =6.98984 loga=1.39797
Notes : H is the value of moving 3-diameter average, see Table 8.
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Table 10. An illustration of test of fitness of formula comparing the

original number with the number computed from the formula.

iy = H—4.0 logD b logD loga+blogD (H-4.0) H  H—H

5.0 46.63 42.63 0.69897 0.22332 1:62129 41.81 45.81 +0.82
5.5 47.13 43.13 0.74036 0,23655 '1.63452 43.10 57.10  +0.03
6.0 47.98 43.98 0.77815 0.24861 1.64658  44.32 48.32" . =0.34
6.5« 49.13 45.13 0.81291 ~ 0.25972 1.65769 45.47 49.47 —0.34
7.0 50.36- 46.36 0.84510 0.27001 1.66798 46.56 50.56 —0.20
7.5 51.56 47.56 (.87506 0.27958 1.67755 47.59 51,59 "—0:03
8.0 52.80 48.80 0.90309 0.28854 1.68651 48.59 52.59 =0.21
8.5 53.62 49.62 0.92942 0.29695 1.69492 49.54 53.54 +0.08
9.0 54.33 50.33 0.95424 0.30488 1.70285 50.45 54.45  —0.12
9.5 55.16 51.19 °0.97772 0.31238 1.7.035 51.33 BhrSnas— el
10.0° 56.15 52.15 1,00000 0.31650 1.71747 52.18 56.18 —0.03
+1.14

- —1.23
3 —0.09

Notes : The unit of D and H is “Sun” and “Shaku’ respectively.

1Sun="'/;, Shaku 1 Shaku=1"/smetre.

H is the value of moving 3 -diameter average.

H is the value computed from the formula.
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Table 11. The contrast of original mean heigt for each diameter of trees and moving three-diameter

average of height, for each age of the forest. (1) Pine (Pinﬁs densiflora)

i : J »
Plot & 1915 R 1921 | 1926 9% | 1933 1943
| " » 1 \
age | 12 16 | 18 23 27 , 30 40
| J |
Dln [H| |G| o |H |n |H|(|p |[H|E|n | H|E | o | H (| n | H|H
w ‘ i ‘ i | \ \ 1 i
| | | | |
0.5 .58 7.7 | |
1.0 273 9.6 10.41 112.0 112.0 , | ‘ \
1.5 379111.4) 11.40 30/15.4| 15.92 11]16.0 18.74 | |
2.0 37712.7) 12.43| 9317.2| 17.79 2720.1 20.63 | |
. | 2.5 19413.9| 13.29| 187119.0| 19.07| 5621.8 22.36 124.0 | |
® 130 6215.0 14.18 20320.0| 19.85 12432.1 23.11 526.4 28.33 1
35 4153 15.65 13720.8 20.52 12623.7 23.71 1329.4 20.221  132.0 ! |
Dla.o - .26.00 6821.5 21.14 -07124.5 24.26 4129.5 30.09| 433.8 34.56 235.5 Ry
4.5 2921.9) 2141 6525.0 24.88 54130.7 30.75| 1035.2 34.42 437.5 37.81 247.5
5.0 321.7 3925.6 25.26 5631.7| 31.40| 2034.2 35.14| 1238.3 38.49 747.1 46.63
5.5 D 1225.6 25.72 5231.8 31.89 3335.7 35.48 2938.7 39.16 1546.3 47.13
6.0° 327.7 26.02 39323 32.21 3536.0 36.35 2840.0 39.55 1947.8 47.98
| 6.5 . 126.0 2532.91 32.54) 3537.3 37.06 3439.9 40.22| 2849.0 49.13
7.0 .| 733207 33.02 2838.1 37.77 2940.8 40.78 2350.4 50.36
7.5 334.3 1738.2 38.17 2641.9 41.59 2651.8 51.56
8.0 838.4 38.47 1642.5 42.25 1852.7 52.80
8.5 144.0 39.02 - 9‘42.3 42.68/ 2553.9 53.62
9.0 139.0 343.3 43.16 1154.5 54.33
9.5 | 146.0 655.8 55.16
10.0 ® | 456.0 56.15
10.5 4 e 2575
f ’ ¥ ‘. [ P t [
sum, 1.349 752, | 562, 292 193 193& 186 |
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Ung | Sey pue I9J9WERIP JO JIUN 9y, : SIION

n=n3eyusS 1

/
I

0
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Plot D | n HTCHD < MR G T RO < 06 s S - B T He) OHY b T B = VOG0 = A T2 )

0.5/ 48 7.3 j : 4
1.0, 18497 10.36 10 '13.1 116.0 '
1.50 341011.7/ 11.83 33, 14.6/ 15.93 516.0 19.36
2.0 38313.5 13.26 101 17.6 17.92 2720.0 21.48 !

| 2.5} 21615.3* 14,32 17511 119.319.30/ ' 7322.41:22.64" ' 2

T

3.0 7415.7 15,41 183 20.3 20.08 10423.5 23.63 4%6.5'28.39
3.5 2115.5 155 20.7 20.82,11824.5 24.37) 1629.6 i e e
| 4.0 1 77) 22.3 21.41 10225.1) 25.02 4331.2/31.10 1 33.0 34.85 2 36.5 2 46.0
4.5 | 34| 22.6 22.43 5426.025.50| 5031.5 31.52 17 35.235.31 4 36.338.78 6 45.546.44
5.0 ; 3 28.7 22.70 3525.9 26.02| 5331.8 32.07| 22 35.5 35.85 20 39.5 39.15' 10| 47.1 47.62
™55 | 1 22.0 1526.4 26.05 5232.9 32.66 25 36.6 36.40 18 39.9 39.89 14 48.9 48.41
0| 6.0 ol T 526.0| 26.45 3233.7 33.34 33 36.8 37.09 26| 40.3 40.77 16| 48.8 49.94
16.8 L[(19.0)) 228.0 2533.8 33.94 26 38.0 37.77 37| 41.6°41.24 24 51.3 50.93 .
| 7.0 | il s 835.3 34.35 30| 38.8 38.87|, 21 41.9 42.27 20 52.2 51.81
7.5 ? ()30, 23745 15| 40.6) 39.15 27/ 43.1143.21 22 52.0 52.58
8.0/ | L | ' 5 8.8 40.08 18 44.9 43.91 18; 53.7 53.65
8.5 | | ho 5 40.2 f 8 44.444.74 19 55.5 54.68
9.0 ; , ; : = 4 4.7 |9 54.9 55.50
9.5 i - . ~ - 3 57.3{55.94
10.0 \ , (1)[(49.0) - - | 3 57.7 57.38
10.5 b il ; s (1) (53.0) 1 2 57.0%58.18
L P - : % ~ | ﬂ 62.0
| 1.267 * | 7 541 287 186 1861 169 - w
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(9) (ponurjuoo) durg ()

Plot D |n |H|(|n H ‘ (H) |n |E | (H |n ‘H (H) |n .H l«H) Ln ‘ H | () |n{®H|
. | - | | ik |
0.5 | 13 7.3 | 210 0 ) | ! f
1.0 | 119 8.9 10.04 2211. 8\ 13.96 2145 ! ;
15 | 261110.7 11. 25‘ 8714.6 15.68  216.5 18,15 4 ?
2.0 | 30912. 3 12. 31 17716 7' 16.58 3018.5 19.55 | e
2.5 |19813.8 13.31 20718.1 18.03 5020.3 20.02| 424.5 128.0 ’ |
3.0. | 7215.2 14.19 19119.2 19.03 9522.0 21.97| 525.2 26.02 229.0 28.35 |
3.5 | 815.0 15.18 14820.1 19.79 10922.7) 22.86 1527.1 27.88 628.2 31.26 1 30.0 144.0
40 | o153 } 6320. 8‘ 20.45 10623.8 23.44 4028.5 28.75 2032.4 32.44 5 34.4 34.40 2:41.0 42.50
4.5 | 2721.5 21.02 5724.2] 24.22 4729.529.60 3133.3 33.47 7 3. 1 35.94. 542.8 42.47
5.0 | 5 - 82l 3 21.48 3925.4 24.75| 6030.4 30.35 3834.2 34.58 18 36. 7‘ 36.86  442.8 44.83
ol B || ams 1025.3 25.37] 4331.2 31.08 4735.0 35.08° 24 37.5 37.40 1745.9 46.30
o 6.0 | | 7125.3 40132.0\ 31.73 3736.1 35.65 25 3. 8' 38.58 16476 47.11
> 6.5 1 | 1282.7 32.25 4136.036.33 28 40.2 39.78 2647.6 48.21
ot D l i 832.6 32.80 2337.3 36.76 29 41.1 40.78 1350.2 49.08
7.5 433.5 33.06 1338.237.90 16 41.2 41.27 1850.4 50.82
8.0 135.0 739.3 38.82 7 42.141.93 2351.5 51.23
8.5 440.0 39.34 6 43.7 42.59 1551.8 52.02
9.0 ! 137.039.83 2 42.0 43.56 953.7| 52.60
9.5 , 142.0 3 45.0 | 353.3 53.82
10.0 | (2)((37.0) | 354.7 54.90
10.5 S : 356.7| 55.48
11.0 | 2156.0] 56.85
11.5 l | 159.056.00
12.0 '_ | 2545
sum | 982 939 (507 | 279, | 272 | 173 * | 163

SETl
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961

Plot p |nlH|lM|n |H o |B||n |H|@|n|{H|@ o {"H|@ |0 |H | @
0.5 | 17 6.4 1 9.0
1.0 | 104/ 8.6 9.63 16/11.9 12189 214.5 ;
1.5 | 24210.3 10.69] 5913.4 14.51 10{14.7| 16.92
2.0 | 23812.0 11.56 127(16.0| 16.13 2318.1] 18.47
2.5 |147/12.9 12.60 18217.1 17.14 5019.4] 20.05 128.0
3.0 | 53014.5 13.39 15818.1 17.96 91120.9 20.83 724.1| 25.96, 426.5
3.5 |[~615.5 12719.0 18.81) 74121.7 21.74| 1726.6| 26.95 529.4/ 29.44| 228.0
4.0 6020.3 19.63 8322.7| 22.61 4027.6| 27.80 17/30.6/ 31.00| 7127.7| 30.Lo| 2| 35.5
2 45 | v 2521.2) 20.57| 60123.6] 23.23 4828.4) 28.55 3031.5 31.92| 1832.5| 33.27] 4| 40.0 40.64
- 5.0 ‘ 520.6 30124.0| 23.74 4829.5| 29.12| 4532.7| 32.80| 22)35.5| 35.08 15 41.5 42.25
5.5 13123.8 24.01 4429.5 29.85| 44:33.8 33.55/ 2436.1] 36.68 11| 44.1| 44.14
6.0 524.6 24.22  3430.8 30.30| 4134.2 34.29 26’38.2 37.51 17 46.5 46.19
" 6.5 2126.0 932.3| 31.08{ 31135.1| 35.08 2738.1 38.57| 22| 47.0| 47.49
7.0 630.8 31.59 2236.7) 35.83 3039.3 38.89' 25| 48.6 48.25
7.5 130.0) 30.97 10136.2| 36.71] 1339.6] 39.73 12 49.8 49.17
8.0 133.0 438.0 36.67 941.3 40.56 13 49.7 51.03
8.5 436.5 37.50 2435 40.98 18 52.8 51.37
9.0 140.0 439.0 40.71 6/ 50.7 51.88
9.5 ; | 142.0 ) 4 49.5 50.79
10.0 : 3l 52.7 51.90
10.5 | l ' 2 55.5/ 54.02
11.0 n AN 1 55.0}
sum | 807 | 760 | | a23 256" | 258" i_ 1801 ! ? 155 I
i - | | | |




(penunjuod) surg (1) “IT dqe],

(®)

Plot

Vv 0°'8

B | w cey H | () n lCH) n (H)! ‘H'CH)nH (D 0 | H G (H)
05| 11 6.5 | f i | |

1.0| 539.1 9.60 4 10.5 | 217.0 | |

1.5 | 13210.2 10.57 12 13.113.79 1216.7 18.50 |

2.0 | 13711.5 11.65 30 14.5/16.35 3219.4 20.51 | |

2.5 | 11513.5 12.74 83 17.5 17.67 . 6821. 7[ 21.57 | |

3.0 | 4714.5 13.89 89 18.9 18.84 28z 4 22,57 -1 3 |

3.5 1215.3 14.67 111 19.8 19.90 7723. 5! 23.56| 13 233.0  Satd

4.0 215.0 76 21.2 20.65 7124.8 24.38 12 - 833.733.16] 1] 40.0

4.5 61 21.5 21.44 5325. 1‘ 25.11| 29 732.6/'34.98 1 49.0 43.60
5.0 23 22.1] | 472s. 6 25.56| 30 1436.9 36.58 3 43.0 45.33
5.5 o) i f 97126 4 25.88 29 2137.7/ 38.22 5 46.0 45.44 |
6.0 | @)23.5) | 825, 8 26.24| 28 2739.3 39.38 8 46.0 47.44
6.5 (D210 - 3. 0'25.95 20 1741.6| 40.64 12| 49.0. 49.04
7.0 127.0 13 2641.4] 41.69 7| 52.6 50.76
7.5 | 6 1542.3| 42.15 11} 51.5 51.75
8.0 \ 1 1243.6 43.58 13 51.5 52.25
8.5 945.7 44.50 11| 53.9 51.94
9.0 J 1044.5| 45.40 6 49.3 53.24
9.5 i 447.0 44.82 3| 58.7 58.08
10.0 ] 343.0 2/ 55.0 57.76
10.5 : 1 2| 60.5 57.53
11.0 | 6| 57.8 57.76
115 Y il 6| 56.8

| |

sum 509: ' 492 473 | 182 | 175; | 98"

s LU T A

161



(3) (ponupuod) surg () °TL °[ge],

o [ |n [ ® | @

| 504\, \

D |n|H|m®n |[H|® |0 |[H|®@m|N n | ® [lmia ' [l

0.5| 14 6.1 s o | : |

10| 50 8.5 9.38 310.7 | 12t14L.2 ‘ | |

15| 13310.1 10.45 1711.3 13.61 2316.1 17.15 W |

2.0 | 16411.4 11.28 3714.9 15.42 3618.8 18.74 ‘ ] | |

2.5 | 9712.7 12.02 6317.0/16.77 5509.8 10.00 | i |

3.0'| 3912.9 12.89‘ 10517.3 17.85 6620.821.20 2| 24.0 l | o

3.5 ). 516.6 | 11718.8 18.52 7522.0 22.12 9 24.0 24.98 327.0 2 29.0 | g

4.0 96119.5’ 19.26 8022.8 22.99 15 25.71 26.64 927.7 28.74 9 30.4 31.70 ' |

4.5 4020.0 19.73 75:2; 623.33 30 21.9 27.53 1729.6 30.04 9 33.6 .78 4 0.3

5.0 1920.3 20.24 3424.0/ 23.94 34 28.0 28.57 2131.4 31.37 17| 33.6 34:32 4 41.0 42.37
258 422.3 | 220042433 35 20.7 20.00| 2732.4 32.54 % 35.1 35.37 | 9 43.9 44.27
O | 6.0 l 1125.2 24.80 22| 29:8 30.24 '26;33,6 33.23 26 36.8 36.56 10 45.9 45.28

6.5 | 326.325.54 21 31.6 30.79 2733.7 34.04 28 3.6 37.6) 20.45.6 45.55

7.0 127.0 16 31.131.53 1835.2 34.32 19 38.7 38.17 13 45.2 45.78

7.5 5 2.6 3161 1234.4 35.43 11 38.7 38.53 12 46.7 46.51

8.0 ; | 3 2.7 1436.6 35.94 12 38.1 39.66 10% 48.0' 48.49

8.5 | | (1[(29.0) 1236.7 36.85 12 42.1 40.48 12 50.7 49.34

9.0 239.5 37.02 8 41.6 41.95 9 49.0 50.62 |

9.5 ] 3373 3832 7 42.1 4197 4 54.0 50.49

10.0 | 139.0 2 43.0 42.79 ° 3 50.3 52.59

10.5 ] it Gl

11.0 | R

1.5 \ —‘ —i ‘ 4 54.8 55.40

12.0 | (Lf41.0) | 5542 54.32

12.5 Y he Lt | 11 53.0

sum | 507 | sl R R T DR -

8CT




Table 14. The moving courses of the formula of tree-heigt curve with increase of ages of the forest. (a) Pine

year 1915 1919 1921 1926 1930 1933 1943
age 12 16 18 23 ) 30 40
\ ; 1
4.51 I 11 1 1 | 11 g il 1
4.50] I 11 1 11 f 11 ; 111 111
6.0A 1 I | il ‘ 111 ‘ 111 111
6.0] 1 1 ‘g 111 ‘ i1l 1i 1
8.0A 1 1 i i , ] 1 11 111
8.0] 1 | 1 111 1 111 | 11 i
Table 14. (b) Larch.
vear | 1914 1919 1921 1926 1936 | 1933 1942
aae 11 16 18 23 27 30 39
4.5A 1 I i 1 it | it 111
6.0A 1 1 4 11 il } i1 1
6.0] 11 111 il 11 1 , i 1
8.0A - I i i 1 I | 1 1

log (H-k) =loga—bloge/D

log (H-k) =loga+blogD

log (H-k) =loga+Db loge—cloge/D

661
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Table 11. ( 2) Larch (Larix Kaempferi)

(28

year | 1914 | 1919 | 1926 | 1930 | 1933 | 1642

age | 10 | 16 | 23 { i | 30 39

Pot|D|n | B | ) [n | B | (D o] m | @ e 5 | @ |n| B @ a8
0.5 1 14.01' / ‘ -

1.0 48 145 16.74 | |

1.5/ 120" 17.6|. 18.41 6 19.0 g | l

[2.00 173 20.1 19.71 62 24.00 24.79 1 25.0 | \ |

2.5 79 22.3 -20.95 68 26.1 26.82 3 317 34.75% , ‘

3.0/ 14 23.8 70 30.1 2013 13 36.2 37.60 ‘ ‘

3.5 | 37 ‘32.5| 31.72f 31 38.5 38.94 1 38.0 1 40.0 | (D((53.0)

~ | 4.0 | ‘16?; 35.1| 34.16 23 40.9 40.81 7 41.3 42.54 8 40.5 41.85 —] -

;1 4.5 | 3 39.7 36.64 26 43.7 13.28 9 44.0 45.01 4 450 45.60 1i 54.0 .
5.0 1 42.0 15 46.2 44.96 13 47.7) 48.11 13 48.3 49.35 1 41.0) 49.86
5.5 | 5 47.8 46.67 16 50.8 50.06 12 51.3 51.37, 5{ 50.8 51.43
6.0 ‘ 1°,48.0 48.13‘ Si 54.0/ 52.000 12/ 54.1) 53.43; 6{ 53.7| 52.30
6.5 | 1 50.0 3 55.3 54.54 3 50.3 5495 3 52.0 55.88
7.0 [ A U - R S R et | 6 60.0 57.83
7.5 | l, '1! 53.0 | 3 59.3 6L.00.
8.0 e | 3 64.7) 61.43
8.5 - | ] | 1! 58.0
9.0 | | | 1 a‘ o

'19.5 \ . \ ( i #(1>i<63.o>
sum| 444 263 119 | 56 55“ i 312




0.5 6 8.5; & } ) T |
1.0 15 13.1 14.88 | : \ | |
15 40 16.5 18.04 4 20.3 | | |
2.0 69 20.0 2042 16 25.31 28.18 | | | ,l
2.5 85 22.6 21.80 45 29.9 30.28 29.0 | | |
3.0 47 25.1 23.65 37, 32.9; 32.98 27.0/ '37.25 3 1 i
- |35 9 25.9 2519 37 36.0 35.28 39.3 ° 41.15 | | | |
= 4o 2l 24,0 52 37.2 36.89 14 43.3 44.56 2 44.0 | 2 4.0 |
b |48 10 39.2 28.03 20 47.8 46.63 2 44.5 49.44 2 45.5 45.80
5.0 3 43.0 17) 48.0 48.55 5 53.6 52.39 1 50.0 - 54.56
5.5 | 26 49.5 49.14 8 53.6 54.52 8 57.4 57.24
6.0 | 4 51.8 49.79 18 552 55.24 9 57.9 58.28
6.5 | 1 51.0 51.70, 11 56.5| 55.90 17| 58.9 59.02 5 59.2
7.0 | 1 52.0 1 62.0 57.27 7 60.3 50.50 3 64.7 63.06
7.5 ‘ | 1 610 6133 1 64.0 61.23 10 64.5 65.19
8.0 | 1 61.0 | 1] 65.0 64.33 3 68.0 65.59°
| 8:5 ' | 1 64.0 4 66.5 67.13
9.0 \ | 1] 67.0 68.43
| 9.5 i | ‘ - 2\18:0
| | , r ; 1 _
B ab j it [ | | | | 1 HCR
isum‘ 273} J 94 49 i | 8 ;
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(penurjuod) yoreg (g) IT 2I9el,

(q)

Plot| D|n | H @ Tl (e = s e T A = (E) . \n | H (H) |n | H (H) H | (H)
0.5 3% 8.7 i
1.00/22 . ~1843) " . 15,11 “ 20"15.0
1.5 35168 18], 17,9 | 20.54
12.00 100 20.0] 20.43 12| 23.0] 24.60
2.5 72 -22.8| 21.58 39| 26.3 -26.96 \
3.00 30 24.0 23.58 51 28.4 20.03 5 32.8 .
3.5 - 5 27.6 23.36| 39 32.6/ 31.43 14/ 37.4 38.10
o 4.0 1 28.0] 24.61 28 35.3 34.20 14| 41.4 41.47 3 41.9 3 41.0
© 4.5 | 1] 37.7) 36.10| 24 43.9 44.45 3 43.7 45.73 6 452 47.08 1 43.0
O 5.0 A 3 37.7) 38.30 21 47.1 46.09 12 47.2 47.56 7 51.3 49.34 3 52.0 49.83
5.8 .| 2 42.5 10 49.2 48.27 10| 49.1 49.04 13 50.21 51.31 2 50.0 51.40
Bl 6/ 50.8 49.81] 10| 51.2| 51.16 7 53.4 5311 5 51.6 51.14
, 6.5, | 1 50.0, '50.87| .8 53.7] 52.35. 8} 57.6 55.58 - ~ 54.38
|70 | 2 51.5 1 53.00 5414 3 55.3 57.90 6 56.7 59.07
e DGR 3l 55.7 3 61.3 7 6L1 58.99 |
| 8.0 ) z| 58.5 60.79
| 8.5 | 2 62.0, 61.33
19.00 | D | 2 635
\ | \ | [ |
sum 268 194 97 50 50 | 30 - |
I | ‘ | I !
0.5 . 1] 11.0 ' {
1.0 12 12.00 1446 6 14.3 i
15 17 16.4 16.89 4‘ 19.3  20.44 |
24000 BT ABLT 19.55| 11| 24.2 26.65 | [

a1

® ¢



v 0°8

5.5 48 21.3 21.39 25 28.9 29.20

3.0 49| 23.5 22.61 24 31.8 31.68 2 37.5

3.5 11 24.4 29| 34.00 34.16 3 35.7] 41.34

4.0 - - | 35| 35.9| 35.41 14| 43.1 42.87 2 41.0 1 43.0

4.5/ (1)/(28.0) 24 364 3639 9 449 4575 3 44.3 4441 4 458 4587

5.0 | 5 30.8 37.09 27| 47.4 47.92 2| 48.0, 50.78 - 1 49.0/ 48.91 (1)|(50.0)

5.5 -; 1| 40.0, 40.14 21| 49.9 48.91 8 53.9 53.64} 4 52.00 54.80 -~

6.0 1] 40.0 12 50.5 50.29 12 54.4 54.83 10 56.5 57.33 1 58.0

6.5 } 4 515 50.71 13 5.8 55.73 12 59.8 58.44 4 60.8 61.47
7.0 s 1 49.0 6 58.2. 56.73 121 58.7) 59.54 4| 63.0 63.43
7.5 | 1 60.0, 58.13 2 63.0 59.63 4 66.5 66.31
8.0 | 2 57.0 1 64.0 64.60 5 68.8 68.19
8.5 j 2| 66.5 6 68.8 68.68
9.0 | 2 68.0 68.78
9.5 f 2| 69.5 69.60
10.0 | 1 73.0
sum| 176 ; G B 93 | 49 19 30

EVL
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Table 12. The formulas of the curve

log(H 4.0) =

Year 1919
Age 16
Type log (H-k) = ~ loga-+-Db loge-cloge/D
4.5 »
Formula log(H-4.0)= 0.79812+0.08068D -0.07340/D
Type log (H-k) = loga+Db loge cloge/D
4.5[] {
Formula log(H-4.0)= 0.98611-0.05073D 0.24203/D
Type “log (H-k) = loga+Db Iége—cloge/D
6.0 2
Formula log(H-4.0) = 0.88288--0.06061D 0.16633/D
c Type log (H-k) = loga-+Db ioge-cloge/D
6.0 F : ;
Formula log(H-4.0) = 0.82237+0.06570D-0.14040. D
Type log (H-k) = loga+Db loge—cloge/D
8.0A
Formula ~Tog(H-4.0) = 0.78681+0. 08086Dj0 .12418 D
~ Type — log (H-k) = loga-+Db loge-cloge/D
8.0[] '
Formula Jog(H 4.0)= 0.99715+0.06361D -0.12725/D
Table 12. The formulas of the curve
Year \ 1914
Age J 11
Tyﬁe. y log (H-k) = “ loga+Db loge-cloge/D
4.5\ i ‘
Formula log(H-4.0) = 1.13579 + 0.05008D-0.07954/D
Type log (Hk) = foga-+Db loge-cloge/D
6.0 :
Formuia log(H 4.0) = 1.26317-0.03911D-0.26368'D
Type log (H-k) = loga-b loge/D
6.00] ' :
Formula log(H 4.0)= 1.41280 0.38087/D
Type log (H-k) = loga-+ Db loge-cloge/D
8.0A
Formula

1.35089-0.01393D 0.36880/D

é
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of tree-height relating to diameters, changed the form with increass of ages

1919
16

1921
18

1926
93

loga-b loge/D
1.32448 ;0_. 37035/D

loga-b loge/D
1. 39867»_-0 .35080. D

loge-b loge/D
1.51936-0.40860/D

loga—b lcge/D
1.35350 -0.42465/D

logé.»~b loge/D
1.40709-0.33613/D

loga+b logD
1.29301+0.22386logD

loga +Db loge—cloge/D
1 21()98+ 0.01702D-0.25801/D

‘loga +Db loge-cloge, D

1.30502+-0.01332D-0.26867/D

loga-bloge/D
.1.54260-0.59503.D

loga+Db loge-cloge/D
1.11184+40.03335D-0.19868/D

_ loga+ Dh loge—cloge/D

1.3522040.00363D 0. 39205/D

loga-+blogD
_ 1.21650+O.2643910gD

loga+Db loge-cloge/D

1.29654+0.01069D-0.46774/D |

loga—b loge/D
1.41226-0.40783/D

loga-b loge/D :
1.57507-0.72139/D

loga+Db loge-cloge/D
1.29537+0.00209D-0.48115/D

loga-+Db Iogefloge/D_

1.32709-0.00856D -0%34906/D

© loga-+blogD
1.13725-+0.35570logD

of tree-height relating to diameters, changed the form with increase of ages

'-1.25132 +0.06511D -0.13341/ D[ 1.53943+0.02567D -0.28505/D,

1919 1936 1930
16 23 2F
loga+Db loge-cloge/D loga-+Db loge-cloge/D loga-b loge/D

1.88030-1.8827/D

loga+Db loge-—cloge/D
1.59946+0.00953D -0.48963/D

l

loga-b loge/D
1.79927-0.79098/D

1oga'-b loge/D
1.86446-0 . 91117/D

loga—+b logD
1.12550+4-0.58413logD

o ga—b loge/D
1.83270-1.03613/D

loga-+Db loge—cloge'D
1.65396+ 0.01623D»0.47978,D

loga+Db loge—cloge, D
1.587914-0.01009D -0.53870/D,

I

1.97480-0.01768D-1.22870/D

loga-Db loge-cloge/D

loga Db loge—cloge/D
2.23461-0.02926D-2.13350/D
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_of thc forest. (a) Pine.

- 1930

1933 1943
27 30 40
loga+b logD loga+blogD 2

1.34322+0.21696logD

loga-+b logD
1.38249 +0.21993logD

1.39797--0.31950logD

loga-}-b logD
1.33703+0.24001logD

loga-+b logD
1.36241+0.26247logD

loga-+b logD
1.27295+40.29217logD

loga-+-b logD
1.29172+0.31975logD

© loga+blogD
1 4358£+ 0.28941logD

loga-+blogD
1.39332-+0.31068i0gD

loga+blogD
1.25267+0.29454logD

loga-b loge/D 1
©1.67239-0.90682/D

loga-+Db loge-cloge/D

1.92940 0.00969D-1.47943/D

loga+b logD
1.150184-0.44937logD

o+

loga+b logD
1. 2365040, 395931ogD

loga+b logD
1.38998--0.32328logD

loga+b logD
1.19724-+0.3411110gD

loga-b logD
1.28318+0.35477logD

loga+Db loge-cloge/D

1.473084+0.01994D -0.09557D |

of the forest. (b) Larch.

1933 1942
30 39
loga-b loge/D loga+blogD

1.90985-1.30057/D

1.26536+0.55273logD

logafb loge/D
1.90416-1.06771/D

- loga—b loge/D
1.93615-1.14039/D

loga+Db loge—cloge/D
1.41400-+0.0426.+0.13801/D

loga+Db loge-cloge/D
2.08768-0.01163D-1.94087,D

. loga+Db loge cloge/D
1.31643-0.02915D-2.53393/D

loga-+Db logecloge/D.
2.86202-0.05748D 4.77016/D




Table 15. Th= table indicating the names of preceding publications, in which the distribution

of tree-numbers relating to diameter and clear-length is shown.

No. of Report \ No. of Bulletin date No. of Table Page Contents
1st 25 1934 A o0l end Pine, \1919, age 16
Bl n.o(@) % " 1921, 18
46 ETR 20 ” Larch, 1919, 16
© 2nd’ 27. 1927 4. (1) end Pine, i 1926, 23
" 4 (2 i Larch, 1926, 23
’ 3rd 37 1941 4. (1) end Pine, 1930, :’27
” v, (2 " Laidh 1930, 27
” it (3) " Pine, 1933, 30
” 7 (4) " Larch, 1933, 30

Notes : Bulletin=Bulletin ot the Imperial Forest Experiment Station (Ringyd Shiken Hokoku)

Lt



(e) surg (1) ¢l °[qel,

Tablc 13. The test of fitness of the formulas of tree-height cdmparing moving averages (H)

with the corresponding numbers H calculated from ‘the formulas. (1) Pine.

_0081‘

EE o 4.5/ | 4.5 6.0/ 6.0C] 8.0A 8.07]
= | 4 i
> B i - ' -
| < | (H) H (H-H () H (H-H| () H (H-H|H> -H HH| () H @-H CHD e
" ‘ : ;
1.0/ 10.41 10.39 40.02 10.36 10.23 +o.13‘L 10.04 9.99 +o.05! 9.63 9.50 +0.04 9.69 9.54 +0.15 9.38 9.41 —0.03
1.5 11.40 11.42 —0.02| 11.83 11.96 —0.13 11.25 11.29 —0.04| 10.69 10.72 —0. 03 10.57 10.69 —0.12 10.45 10.42 +0.03
.| 2.0 12.43 12.37 40.06/ 13.26 13.26  0.00 12.31 12.34 —0.03 11.56 11.65 —0.09 11.65 11.70 —0.05 11.28 11.25 +0.03
2| 2.5 13.29 13.34 —0.05 14.32 14.38 —0.06 13.31 13.39 +0.02 12.60 12.52 +0.08 12.74 12.70 +0.04 12.02 12.04 —0.02]
5| 3:0 14.18 14.37 —0.19| 15.41 15.42 —0.01| 14.19 14.22 —0.03| 13.39 13.39  0.00| 13.89 13.73 +0.16 12.89 12.78 +0.11
| 3.5 15.65 15.47 +0/18 | 15.18 15.16 +0.02 ’ 14,67 14.82 '—0.15 -
= - j
Do = 7 ‘ !
7 +0.26 40.13 +0.09 10.12 +0.35 B
—0.26 0201, —0.10 —0.12] 03 ~0.05
0.00| —0.07, —~0.01 0.00, +0703 +0.12
Sl
1.0 ’ 13.96 13.33 +0.63 12.89 12.84 +0.05
1.5/ 15.92 15.96 —0. 041 15.93 15.76 +0.17 15.68 15.60 +0.08 14.51 14.70 —0.19 13.79 14.02 —0.23 13.61 13.50 +0.11
.| 2.0 17.79 17.78 +0.01 17.92 17.84 +0.08 16.58 17.06 —0.48 16.13 16.00 +0.13 16.36 16.14 +0.22 15.42 15.45 —0.03
§| 2.5 19.07 19.01 +0.06 19.30 19.26 +0.04 18.03 18.10 —0.07| 17.14 17.05 +0.09 17.67 17.68 —0.01 16.77 16.83 —0.06
& 3.0 19.85 19.89 —0.04/ 20.08 20.09 —0.01 19.03 19.00 +0.03 17.96 17.99 —0.03 18.84 18.88 —0.04| 17.85 17.84 +0.01
~ |35 20.52 20.55 —0.03 20.82 21.07 —0.25 19.79 19.73 +0.06 18.81 18.85 —0.04| 19.90 19.86 +0.04 18.52 18.63 —0.11
5 (4.0 21.14 21.05 +0.08 21.41 21.67 —0.26 20.45 20.39 +0.06/ 19.63 19.67 —0.06/ 20.65 20.69 —0.04 19.26 19.26 0.00
4.5 21.41.21.47 —0.06 22.43 22.15 +0.28 21,02 20.99 +0.03 20.57 20.51 ‘+-0.06| 21.44 21.41 +0.03 19.73 19.77 —0.04
5.0 | 22.70 22.56 +0,14i 21.48 21.56 *0‘.085 20.24 20.20 +0.04
\- +0.15 +0.71 40.89 +0.33 +0.29 +0.16
i 01 —0.52 . —0.63 —0. 32‘ —0.32 ~0.24
ST RN DR 7 A R I 8 BRSO ST o T F —| VI [
| 002 +0.19 +0.261 10.01 —0.03

871




(4) (ponurjuod) auig () ‘€T SIqEL

l | il . | 1 :
3 62 40.12 19.36 19.24 +0.12 18.15 17.99 +0.16 16.92 16.48 +0.44 18.59 17.82 -+0.77| 17.15 16.80 +0.35
5 gl %g.gé %8,?% O 3iia 21,54 10.14 15.55 19.75 —0.20 18.47 18.57 —0.10, 20.51 20.16 +0.35| 18.74 17.78 —0.04
5 5 99,98 22.13 +0.23 22.64 22.73 —0.07 20.92 21.02 —0.10 20.05 20.02 +0.03 21.57 21.75 —0.18 19.99 20.18 —0.19
| 370 23,11 23.16 —0.05| 23.63 23.73 —0.10 21.97 22.01 —0.04 20.83'21.08 —0.25 22.57 22.90 —0.33 21.20 21.23 —0.03
© .50 53,71 23.88 —0.17| 24.37 24.47 —0.10| 22.86 22.71 +0.16 21.74 21.90 —0.16 25.56 23.76 —0.20) 22.12 22.09 +0.08],
1410 24.%6 24.46 —0.20| 25.02 25.04 —0.02 23.44 23.55 —0.11 22.61 22.57 +0.04 24.38'24.44 —0.06| 22.99 22.80 +0.19
2145 24,88 24.93 —0.05 25.50 25.50 0.00 24.22 24.20 +0.02 23.23 23.12 +0.11 25.11 24.98 +0.1323.33 23.41 —0.08
570 95.26 25.31 —0.05.26.02 25.87 -+0.15 24.75 24.79 —0.04 23.74 23.59 +0.15 25.56 25.42 +0.14 23.84 23.96 —0.12
25 95.72 95.62 +0.10 26.05 26.18 —0.13 25.37 25.35 +0.02 24.01 23.99 +0.02 25.88 25.79 —0.09 24.33 24.45 —0.12
6.0 26.02 25.89 +0.13 26.45 26.44 +0.01 | §4.22 24.35 —0.13 26.24 26.10 +0.14| 24.80 24.91 —0.11
6.5 | | ' | 25.95 26.37 —0.42| 25.54 25.34 +0.20
5 |
| | |
| [ | [
+0.58 +0.42 +0.36 +0.79 1+1.62 +0.77
t, ~0.61 ~0.42 “0.49 —0.64 ~1119 —0.69
| ‘ It
‘ .—0;03‘ 0.00‘ ~0.13 +o.15~l 10.42 +0.08
L ‘ 29.11 —0.72 72;;)2 96.09 —0 67 25.96 26.01 —0 05! § :
; : .06/ 28.39 29.11 —0. % .09 —0. ! .01 —0.05 1§ |
g'g gggg 28_%? 1—L8.04 30.47.29.99 +0.50 27.88 27.58 +0.30 26.95 26.93 +0.02 27.64 27.39 +0.25 24.98 25.42 —0.44
= | 270 30,00 30.13 —0.04) 31.10 30.78 +0.32 2875 28.77 —0.02 27.80 27.75 +0.05 28.71 28.82 —0.11) 26.64 26.46 +0.18
8| 475 30,75 30.82 —0.07| 31.52 31.49 +0.03 29.60 29.73 —0.1328.55 28.50 +0.05 29.90 29.99 —0.09, 27.53 27.42 +0.11
S| 0l 31,40 31.39 -+0.01| 32.07 32.15 —0.08| 30-35 30.52 —0.17 29.12 29.20 —0.08 30.84 30°97 —0.13 28.57 28.32 +0.25
| 375 31.89 31.86 ~+0.03 32.66 32.76 —0.10 31.08 31.19 —0.11 29.85 20.84 +0.01 31.88 31.79 +0.09 29.09 29.15 ~0.06
1270 32021 32.27 —0.06| 33.34 33.33 -+0.01| 31.73 31.76 —0.03 30.30 30.44 —0.14 32.62 32.50 +0.12 30.24 29.94 +0.30
6.5 32.54 32.61 —0.07| 33.94 33.85 +0.09| 32.25 32.25  0.00 3%.08 gi.og +0.88 gggz gggg +8'8§] g(l)gg ggg? e .£
0l 3302 ' '35 34.35  0.00| 32.80 32.68 --0.12 31.59 31.54 +0.05 33. & L. 1 414 q)
3:2 Grchitn R A 33.06 33.05 +0.01 33.89 3112 —0.23 3161 32.09 —0.49
; % T ‘
1 40.95 +0.43 +0.26/ +0.51] +1.06
5. B ~0.90 © —0.53 <0.27 —0.57 ~0.99
1—0.08‘ +0.05); —0.10 —0.01: -0.06‘ +0.07,

671



| » |

| 3.0 28.35'29.84 —1.39 ;

3.5 31.26 31.03 +0.23 29.74 29.88 —0.14 |
| 4.0| 34.56 33.77 +0.79| 34.86 34.31 +0.55 32.44 32.11 +0.33 31.00 30.92 +0.08 30:83 30.35 -+0.50| 28.74 29.28 —0.54
5| 4.5/ 34.42 34.55 —0.14 35.31 35.18 +0.13 33.47 33.09 +0.38 31.92 31.87 +0.05 31.60 31.78 —0.50| 30.04 30.31 —0.26
8| 5.0/'35.14 35.25 —0.11/ 35.85 35.97,—0.12 34.58 34.00 +0.58 32.80 32.74 +0.06 32.59 33.13 —0.54 31.37 31.23 +0.14
1~ | 5.5 35.48 35.91 —0.43/ 36.40 36.71 —0.31 35.08 34.85 +0.23 33:55 33.56 —0.01 34.29 34.41 —0.12| 32.54 32.17 —0.37
X1 6.0 36.35 36.51 —0.16/ .37.09 37.40 —0.37 35.65 35.65 0.00 34.29 34.33 —0.04 35.78 35.61 +0.17| 33.23 33.02 +0.21
= | 6.5| 37.06 37.08 —0.04 37.77'38.05 —0.28 36.33 36.40 —0.07| 35.08 35.05 +0.03 36.94 36.77 +0.17| 34.04 33.82 +0.22
7.0 37.77 37.62 +0.15 38.87 38.67 +0.20 36.76 37.10 —0.34 35.83 35.74 +0.09 37.78 37.88 —0.10 34.32 34.59 —0.27
7.5 38.17 38.12 +0.05 39.1539.24 —0.09 37.90 37.78 +0.12 36.71 36.39 +0.32 38.78 38.95 —0.17 35.42 35.31 +0.12
‘8.0 38.47 38.61 —0.14 40.08 39.79 +0.29 38.82 38.42 +0.40| 36.67 37.01 —0.43 40.50 39.98 +0.52 35.94 36.01 —0.07
8.5 39.02 39.61°—0.04 - 139.34 39.05 +0.29( 37.50 37.61 —0.11 41.34 40.97 +0.37 36.85 36.68 +0.17
1 9.0 39.83 39.63 +0.20 41.30 41.93 —0.63 37.02 37.32 —0.30
1 9.5 _ : 38.32 37.94 +0.38
i +0°99 = +2.76 +0.63 +1.%73 +1.61}
\ | 1.06 =111 .—1.80 —0.73 —1.74 —1.44}
; —0.07, +0.06] ~ +0.96 —0.10 —0.01 +0.17

| » .
| 4.0 34.44 34.50 —0.06/ 30~.56 31.91 —1.35 33.16 33.85 —0.69 31.70 31.98 —0.27
| 4.5 37.81 37.59 +0.22| 38.78 38.19 +0.59( 35.94 35.67 +-0.27 33.27 33'57 —0.30| 34.98 35.27 —0.29 32.78'33.17 —0.39
5| 5.0 38:49 38.37 +0.12 39.15 39.14 +0.01| 36.86 36.75 +0.10 35.08 34.98 +0.90| 36.58 36.60 —0.02 34.32 34.28 +0.04
€| 5.5/ 39.16 39.10 +0.06( 39.89 40.04 —0.15 37.40 37.76 —0.36/ 36.68 36.15 +0.53 38.22 37.86 +0.36{.35.37 35.32 +0.05
~ | 6.0] 39.55 39.78 —0.23) 40.77 40.87 —0.10, 38.58 38.72 —0.14 37.51 37.21 +0.30 39.38 39.04 +0.34/ 36.56 36.30 +0.26,
81 6.5 40.22 40.41 —0.19| 41.24 41.65 '—0.41} 39.78 39.62 +0.16 38.57 38.11 --0.46) 40.64 40.17 +0.47| 37.60 37.23 +0.37
~ 7.0/ 40.78 41.01 —0.23 42.27 42.39 —0.12| 40.78 40.51 +0.27| 38.89 38.90 —0.01 41.69 41.25 +0.44] 38.17 38.12 +0.05
7.5 41.59 41.58 +0.01] 43.21 43.09 +0.12 41.27 41,21 +0.06( 39.93 39.60 +0.13 42.15 42.28 —0.13 38.53 38.97 —0.44
8.0/ 42.25 42.12 +0.13 43.91 43.76-+0.15 41.93 42.06 —0.13| #9.56 40.23 +0.33| 43.58 43.27 +0.31 39.66 39.77 —0.11}
8.5.42.68 42.63 +0.05 44.74 44.40 +0.34] 42.59 42.81 —0.22 40.98 40.79 +0.19| 44.50 44.22 +0.28 40.48 40.55 —0.07
1 9.0 43.16 43.12 +0.04 43.56 43.52 +0.04 40.71 41.29 —0.42| 45.40 45.14 +0.36/ 41.95 41.30 +0.59
| 9.5 . 44.82 46.04 —1.20 41.97 42.02 —0.25!
10.0 i 42.79 42.72 +0.07
‘ [

i +0.63 +1.21) +0.90, ® +2.84 +2.56 +1.49
| —0.65 —0.78 —0.91 —2.08 —2.33 —1.53
1 ! —0.02 :+4+0.42 . —0.01 .+0.76} +0.23! —0.04
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() (ponunuoo) surg (1) ‘€T ol9el

(07) w6l

50 42.05 +0,45

0.09"

|

—0.12‘

4.0 o : :
4.5 | 46.44 46.16 +0.28:42.47 43.47 —1.00| 40.64 40.06 +0.58 43.60 43.93 —0.33 )
5.0 46.63 45.81 +0.82 47.62 47.46 +0.16 44.83 44.78 +0.05/ 42.25 42.46 —0.21] 45.33 45.30 -10.03| 42.37 43.07 —0.70
5.5/ 47.13.47.10 40.03 44.41 48.68 —0.27 46.30 46.01 +0.29 44.14 44.47 —0.33}45.44 46.59 —1.15 44.27 43.82 +0.45
6.0 47.98 48.32 —0.34 49.94 49.82 +0.12 47.11 47.16 —0.05 46.19 46.14 +0.05/ 47.44 47.81 —0.37| 45.28 44.61 +0.67
6.5 49.13 49.47 —0.34 50.93 50.89 +0.04 48.21 48.25 —0.04 47.49 47.53 —0.04] 49.04 48.96 +0.08| 45.55 45.44 +0.11
7.0| 50.36 50.56 —0.20 51.81 51.91 —0.10 49.08 49.28 —0.20 48.25 48.69 —0.44) 50.76 50:05 +0.71 45.78 46.30 —0.52
7.5/ 51.56 51.59 —0.03:52.58 52.87 ~0.29 50.82 50.26 -0.56 49.17 49.65 —0.48 51.75 51.08 +0.67|46.51 47.19 —0.68
8.0/ 52.80 52.59 +0.21] 53.65 53.79 —0.14 51.23 51.19 +0.04| 51.03 50.45 +0.58/52.25 52.08 +0.17 48.49 48.11 +0.38
8.5 53.62 53.54 +0.08 54.68 54.68 0.00 52.02 52.09 —0.07| 51.37°'51.10 +0.27| 51.94 53.03 —1.09| 49.34'49.06 +0.28
9.0 54.33 54.45 —0.12 55.50 55.52 —0.02 52.60 52.95 —0.35/ 51.88 51.62 -+-0.26| 53.24:53.94 —0.70| 50.62 50.04 +0.58
9.5/ 55.16 55.33 —0.17|. 55.94.56.33 —0.39 '53.82 53.78 -+-0.04.50.79 52.06 —1.27| 53.08 54.82 —1.74/'50.49 51.05 —0.56
10.0| 56.15 56.19 —0.03 57.38 57.12 40.26 54.90 54.58 —0.32 51.90 52.37 —0.47| 57.76 55.67 +2.09| 52.59 52.09 +0.50
10.5 58.18 57.87 +0.31 55.48 55.36 +0.12 54.02 52.61 +1.41 57.53 56.49 +1.04| 53.99 53.15 +0.84
11.0 . | 56.85 56.10 +0.75 57.76 57.29 +0.47| 55.29 54.25 +1.04
11.5 | 56.00 56.82 —0.82 55.40 55.37 +0.03
12.0 ! B 54.32 56.52 —2.20
+1.14 +-1.17| +2.62 L35 -+5.26 +4.88
—1.23 At =258 =325 —5.38‘ —4.66
—0.09 —0.04 4 | ~=0.09 | +0.22

Notes : - (H) moving 3 diameter average of height.

V4

"
H=calculated mumber from formula.

The unit of diameteer and height is “Sun” and ”Shaku” respectively. 1Sun="'/;p Shaku.

1Shaku =13 metre,

TST



Table 13. (2 ) Larch

(®) Yorey £ €) “C1-S[aEr

Ao 4.5 A 6.0 A 6.0 O 1 8.0 A
) , <; :
wge? 0 T Tl T I R L T i W
1.0 16.74 16077 ~0.03 14.88 14.93 +0.05 1511 /1476 10:95 14.46 13.91 +0.55
5 1.5 18.41 18.38 +0.03 18.04 18:00 +0.04 18,41 18.42, -0.01 16.89 17.36 —0.47
- 2.0 1971 997 - 0500 20.42 20.20 +0.20 20.43  20.69 —0.26 19.55 19.68 —0.13
Bl 9B | 20095 20495 0.0 | | 21,80 22.01 ~0.21 21.58 22.22 —0.64 21.36 21.31 +0.08
: 3.0 ' 23.65 28.62 +0.03 | 2£.36 23.32 —0.04 22.61 22,61 0,00
85 25.19: 25.15  40.04 24.61 24.14 —0.45 |
+0.03 | +0.31 +0.84 +0.63
—0.03 | —0.26 —0.91 —0.60
© 0.00 +0.05 —0.07 | +0.60
1.5 ’ 20.54 . 20.92 —0.38 9044 o1iE Lo g
e 2.0 | 24.79 24.65 +0.14 | 28.18 27.64 +0.54.| 24.60 24.02 +0.58 | 26.65 25.82 +0.83,
= | s
@ 2.5 | 26.82 26.84 —0.02 | " 30.28 30.76 —0.48 | 26.96 26.81 .+0.15 29.20 28.98 +0.22
5 (R B, M N 32.98 33.16 —0.18 29.03 29.36 —0.33 31.68 31.45 +0.23
3.5 <) Ul s s Hte S % & 35.28 35.11 +0.17 3143 31.75 —0.32 3416 33.47 +0.69
4.0 34.16 34.09 +0.07 36.89 36.75 +0.14 34.29 34.00 +0.29 35.41 35.16 +0.25
4.5 36.64 36.71 —0.07 | 38.03 38.16 —0.13 36.10 36.14 —0.04 36.30 36¢63 —0.24
5.0 | 0 38.30 38.18 +0.12.| 37.09 37.93 —0.84
5.5 . ; 40.14 39.11 +1.03
+0.32 10.85 +1.14 : +3.25
Lo o —0.79 tityry 218
ok +0.06 10.07 +1.07

et




+0.05

5.5 34.94 34.78 —0.03 ,

= 3.0 37.60 37.17 '40.43 27.25 38.35 =1.10 ,
8 '35 38.01 39.27 —0.36 41.12 41.44 —0.32 38.10 38.41 —0.31 41.34 - 41.31 +0.03
3 4.0 40.81 41.22 —0.41 44.56 43.95 +0.61 41.47 41.47  0.00 42.87 43.48 —0.61
& 4.5 43.28 42.96 +0.32 46.63 46.03 +0.60 44.45 44.07 +0,41 45.75 45.90 —0.15
5.0 44.96 44.82 +0.14 48.55 °47.76 +0.79 4600 4892 <013 | 4Ti0R . 4972 K0
5.5 46.67 46.54 +0.13 49.14 49.23 —0.09 48.27 48.09 +0.18 48.91 49.10 —0.19
6.0 48,13 . 48.25. —0.12 49.79 . 50.49 —0.07 49.81 49.71 +0.10 50.29 50.13 +0.16
6.5 51.70 51.60 -+0.10 50.87  51.10 . —0.23 50.71, 50.87 —0.16
+1.02 ¢ 4:2.10 +0.69 © 40.39
—0.10 —1.58 —0.67 N
r +0.10 10.52 40.02 —0.72

4.0 42.54 42.30 +0.24 ;

il 4.5 45.01; 45.32 —0.31 49.44 49.92 —0.48 46.73 45,72  +0,01 44.41- 46.54 —2.13
8 5.0 48.11 47.92 +0.19 52.39 | 52.11 4+0.28 47.56  47.57 . —0.01 50,48 49.87 +0.91
3 5.5 50.06 .50.16 —0.10 54.52 53.98 +0.54 49.04 49.20 —0.25 53.64 52.50 +1.14
> 6.0 52.00 52.11 —0.11 55.24 55.60 —0.36 51.16 50.92 +0.24 54.83 54.52 +0.31
6.5 54.54  53.83 +0.71 55.90 57.00 —1.10 52.35 52.49 ~0.14 55.73 56.02 —0.29
7.0 54.78 55.35 —0.57 57.27 ©58.24 —0.97 | 54.14 54,01 +0.13 | '56.73 57.09 —0.36
7.5 61.33 - 59.33 +2.00 58.13 57.78 +0.35
+1.14 +2.82 +0.38 ‘ +2.1
~1.09 —2.91 —0.40 | —2.78
~0.09 —0.02 | —0.07

€91



(9)  (ponunuod) yoreT\ () ‘gl °[qul,

4.0 | 41.85 42.43 —0.58 |
is5 45.60 45.77 —0.17 | 45.80 50.44 —4.64 47.08 - 47.28 —0.20 45.87 45.89 —0.02
g 5.0 49.36 48.64 +0.72 54.56 53.05 +1.51 | 49.34 49.14 +0.20 48.91 ' 50.11 —1.20
: 5.5 Bl.37 514" $0.93 57.24 B5.29 32180 . 51.31 51.14 "+0.17 54.80 53.58 +1.22
S 6.0 53.43 53.33 +0.10 58.28 .57.24 +1.04 53.11 53.27 —0.16 | . 57.33 56.38 -+0.95
6.5 54.95 55.17 —0.22 59.02  58.94 +0.08 | 55.58 55.54 +0.04 58.44' 58.58 —0.14
7.0 59.50 . 60.50 —1.00 57.90 57.94 —0.04 59.54 60.27 —0.73
7.5 61.23 61.78 —0.55 59.63 61.52° —1.89
8.0 : 64.33 62.98 +1.78 64.60 62.40 -+2.20
+1.05 +6.60 +0.41 +4.37
(.07 —6.19 - —0.40 ~3.98
+0.08 +Q.41 : +0.01 © 40.39
5.0. | 49.86 48.84 +1.02 s 49.83 47.79 +2.04
i 5.5 ,51.,%,, 51.27 +0.16 51.40 50.86 +0.54
2 6.0 52.39. " 53.60 —1.30 51.14 53.48 —2.34 e
fa 6:5 55.88  55.84 +0.04 | : 54.38 55.70 —1.32 61.47 60.82 +0.65
e 72051 " BT.83 158,01 *=0ME 63.06 63715 —0.09 59.07 57.58 . +1.49 63.43 64.01 —0.58
7.5 61.00 60.11 -+0.89 65.19 64.66 -+0.53 58.99 59.16 —0.17 66.31" 66.36 —0.05
8.0 61.43 '62.15 —0.72 65.59 66.01 —0.42 60.79 60.50 -+0.29 68.19 67.96 +0.23
8.5 67.13 '67.23 —0:10 61.33 61.61 —0.28 | 68.68 68.90 —0.22
9.0 68.43 68.33 +0.10 ‘ 68.78  69.27 —0:49
9.5 ‘ ' 69.60 69.14 +0.46
+2.11 l 263 +4.36 | i
—2.30 =061 —4.11 | . —1.34 |
—0.09 \ +0.02 +0.25 0.00

74l



Table 16. The distribution of numbers of trees with respect to diameter and clear-length. (1) Pine (Pinus densiflora)

Notes : c.l=clear-length. The unit ot diameter and .&mmwxﬂmsmﬁr is *Sun”

and “Shaku’ respectively. 1Sun=1/;;Shaku. 1 Shaku=1"smeter.
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(2 ) Larch (Larix Kaempferi)

Table 16.
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Table 17. The correlation ratios between diameter and clqar-length

in even—aged stands.

year (age) 4.5 A 4.5 [ 6:0 A 6.0 ] 8.0 A 8.0
: |
| | | |
;S 1919 (16) 0.14+0.02 10.28-£0.02 0.33+0.02 0.16-0.02 l 0.22+0.03 0.3140.03
) 1921 (18) | 0.2040.03 0.28+0.03 0.23-+0.03 0.2140.02 ‘ 0.244-0.03 0.324-0.03
. . ( ; ; ? ‘ ;
o 1926~ (23) 0.21:0.04 ©0.20-£0.04 0.214-0.04 0.184+0.04 | 0.1540.05 0.2240.05
® : : 4 ' 1
é 1930 27) 0.22:0.05 0.30-£0.05 0.2840.04 0.22:£0.04 |  0.39+0.04 0.3140.04
§ 1983 o) 0.3440.04 0.16-0.05 0.35-0.05 0.35+0.05 | 0.36+0.04 0.31+0.04 .
1943 (40) ! 0.3040.05 0.3040.05 | 0.3540:05 0.24+0.05 ‘ 0.63+0.04 0.3140.05
g 1919 . (16) 0.3240.04 0.33-£0.10 0.30+0.05 0.28+0.04 0.28+0.05 0.53+0.08
= 7 v
5 1926 (23) . 0.46+0.05 0.760.07 0.43-+0.06 0.48+0.05 0.344-0.06 0.4840.12
; 1930 @20 0.49-+0.07 0.65+0.14 0.59--0.06 10.37+0.08 | 0.48+0.07 0.68+0.12
§ 1933  -(30) °0.3740.08 0.5540.17 0.45-:0.08 'g.soio.or ‘| 0.45+0.08 0.81+0.08
= 1924\ 15 088) 0.7140.06 0.8440.08 |, -O.BO:I:Q.lO 0.6140.08 0:644-0.07 0.904-0.05
@ : _
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Table 18. The correlation coefficients between diameter and clear-length in even-aged stands on 1943

for Pirie, 1942 for Larch.

; | 45 A ! 4.5 ] 6.0 A . 6000 8.0 A 8.0 [
| . : .
Pine +0..100+0.049 1 +0.1794+0:050 f0.14:7:t0.052 +0.024+0.052 ‘\ +0.166+0.066 —O..108d:0.059
Larch e ‘ ~0.22940.261 | —0.43140.104 | —0.08440.122 = —0.142:40.122 | +0.545+0.179
Table 19. The table indicating the names of preceding publications, in which the distribution ;
of tres-numbers relating to diameter and bran(.:h-spread is shown.
_ No. of Repofl't | ?;t eOf Bulletin No. of Table \ page Contents
st 25. 1924 A | ‘end Pine. 1921, age 18
(after thinning)
[ 49 70 G e ‘Larch, 1919, age 16
( after thinning)
2nd | 27, <1927 RS St ) end Pine, 1926, -age 23
S o IR ) ” Larch, 1926, 25
3rd | < 37. 1941 sige o end Pine, 1930, 27
% ” Hirea)y ” . Larch, 1930, 27
" RN " Pine, 1933, 30
! 1" LA Gl " Larch, 1933, 30

: Bulletin=Bulletin of the Imperial Forest Experiment Station. (Ringyo Shiken Hokoku)

" 791




(e) aurg (1) 0% Sl98L

: Table 20. The distribution of numbers vof trees with respect to -

diamieter and branch-spread. ( 1) Pine (Pinus densiflora)

g .

Plot

v G

g w

Dbs 4 56 7-8 910111213 14 15 16 17 18 19 20 21 22 sum§
. =]
4.5 1-=--1 3 2 6.0] Oz
5.0 411 3 6.9 &
Bl %2 59 22 T o 1573 -
g0 -5 b Bl T 19| 7.48 &
TEe e Do s e 28 [ 86
v Tl 4 A d sl . s 23| 9.7 58
7.5 g BT e s o 26 [10.7|E =
8:0 1 -1243411-/--. 18 111~ S
8.5 39 61 R i 25 11.5/% &
9.0 22 12 2>=1 1ai2g
9.5 = e ,612.‘02.5
10.0 st ] 412.8" €
10.5 2 2 9.0;5;*;
sum| 2° 71523242124182612 5 1 3 3 186 i‘s%
: ‘ z 3
g 55596.06.17.17.47.77.48.3827.6957.7877.0 -80 cég Z:;» :
2R
e 255" &
L5 F 9 7 3 617909
EEE R e | 10| 6.85 &
e
g bR 14825 T
6.0 23 -1638-1 16 [ 9.3 3%
B8 1 =262 371 1~ 24| 8.75 &
7.0 S48 8 g % 20 10.112 %
7.5 Sl & ad-38 - 5 2210.4" &
8.0 ST SLRE S e 18 10.9| - B
-18.5 i3 341 23 19 11.7
9.0 -8 1= 1% == 9 12.4
9.5 B e T 3 [13.7
10.0 Fosa g 3 15.0
10.5° 15 & == 2 [16.0
11.0 1 1.[13.0
sum 1 513171725282116 6 8 3. 4 3 | 169
% 654.8556565687.07.47893799.0799.3 -9.8
B

~
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(CD)

4 5 6 7-8 9710 1112713 1415 1617 181920‘2122

(psnunuod) suld (1) 0% SI9BL

Plot; sumlmean
el e : 1| 5.0
W : 2| 5.0
45 2111 5162
TR e e B 41 6.5]
15.5l 88018 o ol ok g e o 2 17 |. 8.5
6.01 b3 dr g o e 16 9.0
5. o I8 3. 400 2 % | 8.4
7.0} Gl e aE e 13 | 10.2

& | 75 g g gl 18| 10:6

S g.0 P e s e S 93 | 11.1

> | g5 EEadt ] ey 15 | 10.4
9.0 : PR g 9|12.7
9.5 e = e Bl Y
10.0 1 S e 3| 13.7
10.5 ko L 3]16.3
11.0 : e 2| 18.5
115 1 - 1]18.0
12.0 = o 2116.5|
sum| 1 61112242522191272 2 6 2 — 4 2 2 -|163

g 4039576.268697.4737584858995 -10.89.58.010.0

Zo =T 2] 5.0
AR 4 6.8
Bhlier ey me A 15 | 6.8
5.5' R R B s | 11| 8.8
6.0 — “hh7s 7 gl
6.5 T dsTe B oo » 99
7.0 i B St 25 | 10.4
7.5 R B el e 12 | 10.8

180 1 g g h 1ol 13 | 11.2

|85 R e 18 | 10.6
9.0 e e 6147
9.5 o e e 4113.8
10.0 A ST 3147
10.5 S s 1 2]18.5
11.0 P : e el B
sum| 3 3 8152526 151713 8 7 5 ATL 2= g1 155

.ré 484.862526.17.16.87.57.4837.98284959.5 ~ - 10.8




(pInunuoy) suig (1) "0% SI9BL.

(2)

Plot &’ 456 98 910111213 14 1516 ‘17181972031 2213um§
o o
_ 4.0} T 1| e
4.5 1 1 6.0
5.0 R e 3|8.7
5.5 TS 5/8.8
60 =1 - 172'2'2 1 8188
6.5 R ] 3 12 10.3
7.0 | e e : 719.1
=75 12078 L= 1 lbd - =1 11 10.9
> |8.0 3:0:1 3 AsHlo
> |85 e Shayie 11 [11.4
9.0 1ot 6 11.2)
9.5 T e 3411.7
10.0 e 3 117.3
10.5 : e e S S 2 114.5
11.0 s 9 6'(15.8
11.5 : e e e D e 6 16.5
sum| > 2-3 4 8141510168 4 1 4 2 3-3 - 1 98
gg | 5.05073667.07.28282867511.59910.811.210.7 - 11.5
’4.5{ g g e 4]5.8
5.0, }-3 e
[55: TRAE e el 9l7.9
6.0, i9 19 g 10 | 8.5
651 —r= 4 B 32 41 o0 | 8.7
7.0 S = e e | 4 13 [10.1
7.5 L R e 12 10.2
8.0 Tha o e | : 10 |10.1
® | 8.5 (el s s | 112 12.0
(e
=190 1. - 3-31 - -1 9 11.9
9.5 B O o S [ ke ST 4 [15.0
10.0 frosaldf oo 3 14.0°
10.5 , St S s S 3 116.0
11.0 i st = e e M i e e | 4 |17.8
11.5 JEpe L S SR S ) 4 [16.5 .
12.0 : . S EESRE a BE  e ale
12.5 : 1 : s 170
sum| 2 2 6 81520161314 6 5 4 4 3-1 3 -2° 2 1127
% ‘ 555.35.87.46.06.77.57.28.4899.79.89.311.310.511.511.8 10.3 12.()!

B
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(B) yoaeT (Z) °0Z 29l

2 Table 20. (2 ) Larch (Larix Kaempferi)
b.s : 5
Plot ]\ 6 VESI 9 10 112 18 14 15 167 'sum-rmean
3.5 1 1 |10.0
4.0 % | 5 5
4.5 1" = I = h
5.0 . 1 - 1| 8.0
5.5 e e 4| 7.0
6.0 A e et ! 6 | 9.2
6.5 3 : ; 8 {.9:0
£ 7.0 e e T 6 |10.3
P | 7.5¢ 1 S e R - 3 |11.0
8.0 102 3 r11.2}
8.5 | : =R 1 |12.0
9.01 S T oA s
9.5 | 1| dhieg
1o.o| - =
sum 2 1 4 8 4 B 4 1 - - 1| 30
mean§ 5.5 55 69061 5.9 7.1 7.9 95 = -95
4.5 - -
5.0 - a2
5.5 1 - I=-75
6.0 - - =
6.5 - - - ~ E
s | 7.0 R ey i e e
I8 s ! - 1| 8.0
8.0 g = 1| 9.0
8.5 ; 1 1 [15.0
9.0 - -
sum = 1 - 3 - - = - - il 1 6
mean e e VR = & = = TS H=7C0




(9) yareq (g) 0% SIqelL

169

{
|

mean{ 4.8+ 5.8 b.h

7.1 6.1°7.4 7.6 7.9

Plot ;\b\.s 6 7 8 2 0 () i I ey - N - S ) R [ e | T Jrnean :
3.5 5 RE
4.0 . <
4.5 = .
5.0 = :
5.5 = =
6.0 3 L
o | 6.5 g ey 5| 9.6}
= 70 SR e ¢ 3 |11.0
Dl 75 b B e 10k
8.0 Tk P T 3,|11.0
8.5 RS Sa e - 4 [12.3
9.0 At 1 [10.0
9.5 TR Sa 2 | 11.5
10.0 3 z
sum e AR RS S T A e e e
mean 18 18 159 75 9.0 =
4.5 1 . 1| 6.0
5.0 B e 3 | 8.0
55" ey 2 | 8.0
6.0 e e o el 5 | 9.2
6.5 = s - -
@ 7.0 e 6 [10.8] .
5 7.5 ot (T e 7 l1.t]
80 e 2 g
8.5 b e R | 2 1105
9.0 ) R e T 2 |12.0
S E P s L R L
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(2) yoaeT (g) 02 9Bl

"\ |
Plot D\b'sl § 9 1o 213 WO 16 sum jmean
3.5 - - -
4.0 E : -
s 2 : =
5.0 s 15580
5.5 - - 5
6.0 1 1] 9.0
o G5 T e A 4 | 95
S| 7.0 S 4 10.3
>l 75 ER S 20 U], 4 | 9.8
_18.0 2509 5 | 9.6
g h Bt s L N g T o6 # 11.7
9.0 DR et e | ¢ 2 |11.0
9.5 P ey 2 |12.0

10.0 PRt 1 | 14.0

sum{ Bt A e R

mean“ 787 T8 7.6 5 9.0-9.3 85

4.5 - -
5.0 = -
5.5 = ~
6.0 = -

. 6.5 = .
2170 e | -2 | 9.5
0 7B = = 5 1 Lk 12.0.

8.0 sy o= 11.5
8.5 R 2 | 12.5
9.0 = = .
sum - 1 1 1 3 1 - - -

mean 7.0 7.0 8.0 8.0 8.5




Table 21.

The correlation ratios between diameter and branch-spread in even-aged stands.

. Year (age) A e Al l 6.0 A l 6.0 ] AT 80 T

v | |

g 1921  (18) | 0.63+0.04 0.66+0.02 0.73:0.02 0.59-0.03 0:70+0.03 0.7540.02
& 1926 (2% ’ 0.68+0.02 0.68:0.02 | 0.7340.02 0.67+0.02 0.71+0.03 | 0.78+0.02
;’;ﬁ“ 1930  (27) | 0.65+0.03 0.65::0.03 0.7340.02 0.6540.02 | 0.720.02 0.760.02
é‘“ 1933 (30) ‘ 0.69+0.03 0.69:£0.03 | 0.74:0.02 0.68+0.03 7.7540.02 0.78+0.02
% 1943 (40) . | 0.58+0.03 0.65:+0.03 0.75:40.02 0.75+0.02 0.7540.03 0.83+0.02

| '] G T TR
g & 919 (16 0.45+0.05 0.78::0.07 0.4940.05 JA 0.51:£0.05 | 0.58:0.05 0.43+0.13
o ; 1926 . (23) 0.62+0.04 0.76:£0.07 | ' 0.6040.04 0.6140.04 | 0.58:0.05 : 10.61+0.10
1. 1980 . (2D 0.7940.03 0.94-£0.03 0.7140.05 0.7140.05 | '0.69+0.05 | 0.95::0.02
§ T TS 0.7240.04 0.96-:0.02 0.54+0.07 | 0.63+0.06 } 0.5740.07 | 0.94:0.03
:‘3; L 102 (3D 0.87+0.03 0.80-£0.10 0.55+0.09 | . 0.74:£0.06 % 0.59-:0.08 0.93+0.03
: »
y }

TLT
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Table 22. The decreasing courses af real tree-numbers in each sample plot. (a) Pine.

QSAlLSTI&OA,&OZ!&OA

18. OD\\

Ages of forest and the

No. of times of thinning

Aréa of sample plot. "TsubQ’

i .  Hektar

f o 1 Cha
( 1) Tree density of plantatlon on 1904.
(2 ) Disappeared naturally ‘
( 3) Numbers existing on March, 1915.
(4 ) Disappeared naturally : :
(5 ) Numbers existing before thinning on MarcH’; 1918.
(.6) Numbers removed by the thinning.

7) (%)
( 8) Numbers removed by the thinning on May, 1919.
9 ) (%) i

(10) Numbers standing after thinning.
(11) Disappeared naturally

(12) Numbers ex1st1ng before thinning on October 1921.

(13) Numbers ranoved by the thmmng

(14) (%)

(15) Numbers standm. after thinning.

(16) Disappeared naturally

-(17) Numbers existing before thinning on Octobe1
(18) Numbers femoved by the thinning.

(19) (Zadh i

| (20) Numbers standing after thinning.

«(21) Disappeared naturally

Jase

1926.

930
0.308
0.310
1.969

620
1.349

116
1.233

480

(38.9)

180

573
10
563
268
(47.6)
295
Jlg
294
98
(33.3)
196
R

90 ; 936
0.298 0.309
0.300, 0.312
1.677 1.080

410 98
1| 267 982

62 43
1.205 939
. 431{ :

<35.9)f ~

293 416
(18;5>%44.3)

551 523

0 16

541} 507

250 228
(46.2)/(45.0)

201 279

i

388 279

101 e
635.1)1 I

187 ' 279

ML

936
0.309
0.312

934

127

807

- 47

760

310
(40.8)
450

. 443
180
(40.6)
263
s
261

261

il

907
0.300
0.302

554

45

492,

473

291

(61.5)

182

182

182

19|

I

936
0.309

QL1312

539
32
507
3
504

504
11

493

300
(60.9)
193

193

193

Ao

age 1
age 12 :

1st for 4.5A and[]
age 15

2nd fer 4.5 A a:nd I:I
1st for 6.0 A and [J
age 16 ;

3rd for 4.5 A and []
2nd for 6.0 A and \[]
1st for 8.0'A and [
age 18 ’

4 th for 4.5
age: 23

A amd [

SLL
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1 (22) Numbers exi‘sting before thinning on October, 1930.
'(23) Numbers removed by the thinning.

(24)., o X%8Dmn 4

(25) Numbers standing after thinning. !

(26) Disappeared naturaily

‘It (28) Numbers removed by the thinning.
(29) (%)
(30) Numbers standing after thinning.
(31) Disappeared naturally :
(32) Numbers -existing befere thinning' on May, 1943.
(33) Numbers removed by the thinning. ; ;
(34) (%) | 014 ‘ °
(35) Numbers standing after thinning.

(Percentage for the number of plantation)

(27) Numbers -existing before thinning oh November, 1933.

195

195

195
6
, 189
42
(22.2)
147
(7.5)

195

186

186

186

186,

10
176
38
(21.6)
138
(8.2)

272
98
(36.0)
174

173

173
5
168

49
(29.2)
119
(11.0)

258
87
(33.7)

171

170

|

170
13

157) -

43
(27.4)
114
(12.2)

177

177
2
175
_'53
(30.3)
122
16
106

17|

(16.0)
89
(16.1)

189
50
(26.5)
139
8
131
32
(24.4)
99
(18.4)

3rd fpr 6.0 A and [J
age 27

2nd for 8.0 A and []
age 30

5th for 4.5 A and [] | ‘

4th for 6.0 A and [

3rd for 8.0 A .and -

age 40

Notes :, 1Tsubo=6x6 (Shaku) =6x6/8.3x 3.3m’

v

+ Table 22. (b) Larch.

3.000 Tsubo= 1Cho -

1 Chs - 1 Hektar

! 4.5&! 4.5 6.0 G'OD; 8.0A s.olji ﬁ{f?so‘f’ftifl‘;‘;ess’ﬁog‘ﬁigﬁg
Area of sample plot. ”Tsubo” 247 34/ 258 - 266 258 56
" " . Hektar 0.087| 0.011| 0.085 0.086 0.085 0.019
% P 0.082 0.011] 0.086 0.089 0.086| 0.019
(1) Tree density of plantation on 1904. 564 'eof 326 B84 187 36
(2) Disappeared naturally : 1200 all . seaclael . L e
(3) Numbers existing before thinning on March, 1914. 444 58 273 268 176 34| age 11
(4) Numbers removed by the thinning. 173 23 89 . 67 ' .7 - lst thioning

SLL.
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5 (%)

( 6 ) Numbers standing after thinning.

( 7 ) Disappeared naturélly

( 8 ) Numbers existing before thinning on August, 1919.
(9 ) Numbers removed by the thinning.

(g)

(11) Numbers standing after thinning.

(12) Disappeared naturally

(13) Numbers existing before thinning on October;, 1926:
(14) Numbers removed by the thinning.

(@8 2 '

(16) Numbers standing after thinning. g

(17) Numbers existing on October, 1930. i

(18) Disap_peared naturally ;

(19) Numbers existing before thinning on November,' 1933.

(20) Numbers removed by the thinning. &
(21) (%) ' !

(22) Numbers standing after thinning.

(23) Disappeared naturally

(24) Numbers' standing on July, 1942.
(Percentage for the number of plantation)

\

(39.0ﬂ<39.7}
271 - 35

g 1

263 34
144i 19
(54.8”(55.8)
119 - 15
19° 15
63 7
(52.9) (46.7)
ol e

56 8

N (

55 8

21 2
(38.2)/(25.0)
34 6

i R
31 6
(5.5)| (8.7)

(32.6)
184
184
87
(47.3)
97

3

94
45
(47.9)
49
49
49
19
(38.8)
30
g
28
(8.6)

(25'O)i(4'0)
201 169
iR

194 165
9% 70
(49.5)/(43.4)
98 95

1 2

97| 93
47/ " 44)
(48.5)((47.3)
50 49

50 49

|

50 - 49

18 .19
(36.0)/(38.8)
32 30
it

30« 30

(10.6)]‘(16.0)

(0.0)] -

34
34

15
(44.1)
19
19
9
(47.4)
10

10

10

3
(30.0)
7
7
(19.4)

age \ 16
2nd thinning

age 23
3 rd thinning

age 27

age 30
4 th thinning

age 39

vl
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Table 2332 2. The decreasmg courses of tree-numbers per ’Chd.”  (a) Pine.

‘ Ages of forest and the

ol
4,54 4. SD‘ 6. OA‘ 6. OD 8- OA‘ 8. OD No. of times of thinning

(1) Tree density of plantation on 1904.

( 2 ) Disappeared naturally /

( 3) Numbers existing on March, 1915.

( 4 ) Disappeared naturally

(5 ) Numbers existing before thinning on March, 1918.
( 6 ) Numbers removed by the thinning. -

) (%

*

( 8 ) Numbers removed by the thinning on May, 1919.
(9 (26)

(10) Numbers standing after thinning.
(11) Disappeared naturally . '

(13) Numbers removed by the thinning.
(14) (%)

(15) Numbers standing after thinning.
(16) Disappeared naturally

(18) Numbers removed by the thinning.
(19) (%)

(20) Numbers standing after thinning.
(21) Disappeard naturally

{

(23) Numbers removed by the thinning.
| (24) (%)

1(38.9)/(35.8)| - - ol i

(12) Numbers existing before thinning on October, 1921.

(17) Numbers existing before thinning on October, 1926.

(22) Numbers existing before thinning on October, 1930.

6, 352‘ 5 589[' 3,461 2,993 1 832 1k, 728 age 1
2,000/ 1,367| 314 407 149 103 '
4,352 4,222 3, 147 2,586 1,684 1,625 age 12
374 207‘ 138‘ 150 56‘ 10
3,974 4,015 3,009 2,436 1,627 1,615 age 15
1,548 1,437‘ = = 7 —‘ Ist for 4.5A,-0J

ol _| 2nd for 4.5A,[]
581 743 1,333 994 | st o bl
(14. 6)\(18 5) <44 3)1(40.8) - -'age 16
1,847 1 836 1 676 1,442°1,627 1,615 :
‘32 33 51 22| .. 68 34
-0 age 18
1,817‘ 1,803 1,625 1,420 1,564 1,581 o7 (0 4 5A.0]
865 = 833 731 577 963 962 2nd for 6.0,
(47.6)((46.2) (45,0)/(40.6)| (61, 5) (60. 9)\ 1st for 8.04,1

| |

952 970 894 843 602 619

3 _10; Y R (G
'949‘ 960 894 837‘ 602 619‘
ARG v e ISR BRRE R
@D @D - - o | thfor 454,00
| 623 804 87 602 619
<IN - | R
630 620 872 &7 58 616 g
e B R R e TN

GLT

._f -J(36,6):(33,7)‘ el




; (25) Numbers standing after thinning.

NE——————_———— S
.

630 610 558 548 585 616 .‘
' (26) Disappeared naturally aL A el e |
(27) Numbers existing before thinning on November, 1933. 629, 620, ' 554 545 579} 606 : (
(28) Numbers removed byv the thinning. L | c = 175l 160 g‘flg f:;’g 8.0A.00
o DR G : o & A o T e
(£0) Numbers standing after thinning. 629| 620 554 545 4-04‘
(31) Disappeared natLraHy 19 33 16 42 ! 26
(32) Numbers' existing after thinning on May, 1943. 610 587 '538 503 "351i 420 age 40
(33) Numbers removed by the thinning. i ! J36iw HZg i B 78R 57\ 31 5th for 4.5
(34) G , (22.2)((21.6)((29.0)((27.4)|(16.1)|(24. ") 4th for 6.0A.0] P
(35) Numbers standing after thinning. 74 “ 460 381 365 204 317 3rd for 8,0A.0 ,
(Percentage for the numbers of plantation) (7.5)| (8.2) (11.0)((12.2) (16._1)‘(18.4) M :
Table. 23~ (1). (b) Larch. 3
. 4.5 4.5[] §.0A 6.0[] 8.0A)\ 8.00] ﬁg.esof?ftifgg:sgfa:}?mgﬁg
L) Tre> density of plantation on 1904. ] 6.878\'6,273‘ 3,7915 3,191} 2,174 1,895; agé 1
( 2) Disappeared naturally ! 1,463 1,000, 616 180; 128 105
(3) Numbers existing before thinning on March 1914. 5,415! 5,273 3,1741‘ 3,011 2,047 1,790, age 11
(4) Number% removed by the ‘thinning. 2,110 2,091} 1,035/ 753 81 -| 1st thinning
(5)- " (% (39.0)((39.7)((32.6)((25.0)| (4.00 (0.0)] -
(6 Numb_ers standing after thinning. 3,305/ 3,182/ 2,140 2,258 1,965/ 1,790
( 7 ) Disappeared naturally : 98 91' = 78 47 =
(8) Numbers existing bcfore thinning on August, 1919. 3,207, 3,091 2,140| 2,180, 1,919 1,790 age 16
(9) Numbers removed by the thmmng ’ -1.756) 1,727/ 1,012 1,079| 814| 790, 2nd thinning
(T0Y 1, (2) : (54.8)/(55.9)((47.3)|(49.4)|(42.4)|(44.1)|
(11) Numders standing after thinning. 1,451] 1,364 1,128 1,101| 1,105 1,000 4
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(12) Disappeared naturally

(13) Numbers existing before thinning on October, 1926.
(14) Numbers removed by the thinning,
(15) (Z6) %

(16) Numbers standing after thinning.
(17) Numbers. existing on October, 1930.
(18) Disappeared naturally }

. (19) Numbers existing before thinning oh NovembEr 1933.

(20) Numbers removed by the thinning.
(21) (%) ! .
(22) Numbers standing after thinning. j
(23) Disappeared naturally
(24) Numbers standing on July, 1942.

(Percentage for the numbers of plantation)

1,451 1,364
768 636
(52.9)|(46.6)

663 728
683 728

v
671 728
256 182

<38.2>k25.o>

415;'

378‘ 546
(5. S)r (8.7)

35| .

1.003
523
(47 951

570

570

3

1] ke

1,090 1,081 1,000 age 23
528; 511 © 474 3rd thinning
(48.4)/(47.3)/(47.4)
562 570 526 :
562/ 570/ + 526/ age 27
562 ‘570, ' 526/ age 30
202‘ 221 158 4th thinning
(38 8)(35 9)(38.8) (30. 0
360' 349 368
23« |
337~ 349‘ 8 age 39

o
A
4

)(10. 6)(16 1) (19. 4ﬂ

(]

Table 23 (2 .

The decreasing courses,of treenumbers ‘per Hektar.

!

(a) Pine.

. g | 3 ‘
4,540 4,500 6.0 6. 000 8.0

3 OD' Ages of forest and the
b } No.of times of thinning

(1) Tree density of plantation on 1904.

( 2 ) Disappeared naturally

(3) Numbers existing on March, 1915.

(4 ) Disappeaed naturally

(5) Numbers existing before thinning on March, 1918.
( 6 ) Numbers removed by the thmnmg

i (75) y .
(8 ) Numbers removed by the thinning on May, 1919.
(9) !

e o ;

6,393 5,628
2,013 376
4,380 4,252
377, 208
4,003 4,044
1,558 1,446
(38. 9)&35 8)
584 , 749

(14.6) (18.5)

3,495
317
3,178
139
3,039

1,346
(44.3)

3,023 1,847

411 150
2,61251,697

152: 57|
2,460 1,640
1,004 -
(40.8)) )

1,744
104 2
1,640, age 12
10 s
1,630 age 15
= lst for 4.54,[]

age 1

2nd for 4.5A,[]
1st for 6.04,[]
-l age - 16

LLT




(10) Numbers standing after thinning.
(11) ‘Disappeared naturally
(12) Numbers existing before thinning on October, 1921.
(13) Numbers removed by the thinning.
Ad): - (%) - !l
(15) Numbers standing ther thxnnmg
(16) Disappeared naturally
(17) Numbers existing before thinning on October, 1926.
(18) Numbers removed by the thiuning.
(19) (%) ;
(20) Numbers standing after thinning.
(21) Disappeared naturally ® ;
(22) Numbers existing before thmmnq on October 1930).
(23) Numbers removed by the thmmng
(24) (629) ,
(25) Numbers standing a.fter thinning. i
(26) Disappeared naturally
(27) Numbers existing before thinning on November 1933.
(28) Numbers removed by the thinning.
(29) (%) :
(30) Numbers standing after thinning.
(31) Disappeared naturally
(32) Numbers existing before thinning on May, 1943.
(33) Numbers removed by the thmmng
(34) (75
(35) ‘Numbers standmg after thinning.
5 Percentage for the numbers of plantation)

}

|

1,861 1,849 1,693
33. 34 52

1,828 1,815 1,641
870 837 738
(47.6)(46.1) (45.0)
958 978 - 903

S (R
‘955 968 903
318 340; -
(3B.3)(B.D| -
637 628 903

: (RS

634 625 880
FikANRCHE

* -(36.0)

634 625 563

£l = 3

634 625 560
634 625 560
200 34 16
614 591 544
137, 128 159
(22.3)((21.7)/(29.2)
477 463 385
(7.5)| (8.2)/(11.0)

1,456
;23
1,434
583
(40.6)

861,

6
845

845
10
835
282
(33.8)
553

3
550

550

42

508
139
(27.4)

369 -

@252)

1,640 1,630
63 35
1,577 1,595
970, 971
(61.5)((60.9)
607 624
607 624
- -+
607 624
i S
500 621
500 621
7 . 10
583 611
177] ' 161
(30.1){(26,4)
406 450
53 26/
353 ' 424
57 104
(16.1)(24.5)
206/ 320
(16.0)((18.3)

age 18
3rd for 4.5A,[]

2nd: for 6.0A,[]

st fpr 8.0~

| age 23

4th for 4.5/, D

age 27
3rd for 6.04,[]

age 30 '
2nd for 8.04,[]

age 40
5th for 4.5/,
4th for 6. OA )

3rd for 8.0A’[]

8.1




Table. 23 ¢2). (b) Larch.

4.5/ 4.5 6.04

6.0

i Ages of forest and the
S'OA’ S'OD‘ No. of times of thinning |

(1) Tree densitly of plantation on 1904.
(2 ) Disappeared naturally L .
( 3) Numbers existing before thinning on March, 1914.
(4 ) Numbers removed by the thinning. /
@) (%)
( 6 ) Numbers standing after thinning.
(7 ) Disappeared naturally
(8 ) Numbers existing before thinning on August, 1919
(9) Numbers removed by the thinning.
10y, gD '
(11) Numbers standing after thinning.
(12) Disappeared naturally
(13). Numbers existing before thinning on October, 1926.
(14) Numbers removed by the thinning.
(1% = (%)
(16) Numbers standing after thinning. -
{1 (17) Numbers existing on October, 1930.
'(18) Disappeared naturally
(19) Numbers e*astlng before thinning on Novembnr 1933.
(20) Numbers removed by the thinning.
(21) (%) 12
(22) Numbers standing after thinning.
' (23) Disappeared naturally

(24) Numbers standing on July, 1942,
(Percentage for the numbers of plantation)

1(39.0)| (39.7/(32.6)

6,878 6,273]3,835
1,463 1,000 624
5,415 5,273 3,211

2,110, 2,091 1,047

3,305 3,182 2,164,

98| Q il
3,20713, 2,164
1,756, 1,727 1,024
(54.8) (55 9‘\(47 3)
1,451 1 364 1,140

g o

| 1.451) 1,364 1,105

I
\ |
l

768, 636‘ 529
(52.9)/(46. 6)/(47.9)
683& 728I 576/
683, 728« 576

12 -l -
(671 728 576
256/ 182

(38.2)/(25.0)|(38.9)
4151 546§ 352
37 24
878 546 -

<5&<swusm

3,227
182

3,045,

761
(25.0)
2,284
80
2,204
1,090
(49 5)
1,114
i
1,103
534
(48.4)
569
569

569"
205

(36.0)
364

23

341
(10.6)

576‘ 5 526‘
576 526 age 27
AL, —‘ y ;
76 526‘ age ' 30
223 158 4th thinning

(38.7)(30.0%

i2,200j1,895%age 1
129 105
2,071 1,790 age* 11
83 ‘ 1st thinning
(4.0)| (0. oﬂ
1,988 1,790 X
2
1,041} 1, 790 age 16
82a 790 2nd thinning
(42. 4)ﬁ44 1»i !
1,118 1,000
2l =
1,004 1,000 age 23 -
518 4/4‘ 3rd thinuing
(47.4)/(47.4)

(16.1)((19.4)

6.1

1




Table 24. The real number of volume”along the growing course in each sample plot. (a) Pine.
(e L '

4.5 A 4.5 [ 6.0 A 6.0 [J 8.0 A 8.0 01,
Area of sample plot. " Tsubo” 930 ! 900 936 " 936 907 936
" Hektar. 0.308 '0.298 0.309 0.309 0.300 0.309
" »Chd 0.310 0.300 0.312 0.312 0.302 L0319 .
: : Koku (m®) | Koku (m?) | Koku (m®) | Koku (m® | Koku (m®) | Koku (m?)
(1) Volume on March, 1915. 24,05 (5.681)| 27.22 (7.561)| 21.22 (5.804)| 15.58 (4.329)| 11.54 (3.206)| 9.76 (2.711)
Sk et 15%“""6‘1 by Aluning ofF | ou06 o sH L 6B GE 210 L ) - =l
| (8) Volume before thinning on May,1919. | 55.76(15.489)| 60.11(16.697) 59.26(16.461) 46.99(13.053)| 47,53(13.203), 43.72(12.144)
(4) Volume removed by the thinning. j 8.88 (2.467) 10.73 (2.981)| 15.92 (5.423)| 12.37 (3.437) = i
(5) (%) : (15.9) W) St W T ) © (26.3) - -

(6) Volume after thmn;ng

C7) Volurne before thinning on October
1921.

(8 ) Volume removed by the thinning.
¢9) (%
(10) Volume after thinning.

(11) Volume before thmnmo on Octobnr
. 1926.

2y Volume removed by the thinning.
13) (%)
(14) Volume after thinning.

(15) Volume before thinning on 0ctober
1930.

(16) Volume removed by the thinning.
an (%)
" (18) Volume at:ter thinning .

46.88(13.022)
72.38(20.106)

24.96 (6.933)
(34.5)
47.42(13.173)

96.79(26.886)

25.98 (7.217)
(26.8)
70.81(19.669)

107.83(29.953)

o,
107.83(29.953)

[
49.38(13.71_6); 43.34(12.038)

| 66.94(18.594)| 65.25(18.125)

123.48 (6.522)| 21.60 (6.000)
CR5AEA Ll sty
43.46(12. o72>i43 65(12.125)

95.52(26. 533) 86 63(24.064)

2824(7&Mﬂ
(29.6) ‘
67.28(18. 689)‘86 63(24.064)

104.04(28.900) 128. 28(35.633)

39.71¢11.031)
(31.0)

e
|

104.04(28. 900)\88 57(24.603)

34.62 (9.617)
&
54.25(15.069)

(27.2)
39.52(10.978)

74.89(20.803)

113.23(31.453)

35.21 (9.781)
(31.1)
78.02(21.672)

|

14.73 (4.092)

74.89(20.803)

47.53(13.203)
66.30(18.381)

29.30 (8.139)
(44.3)
36.87(10.242)

65.11(18.086)

65.11(18.086)
102.42(28.450)

= L]

102.42(28.450)

43.72(12.144)
62.53(17.369)

27.09 (7.525)
(43.3)
35.44 (9.844)

66.86(18.572) ‘

66.86(18.572)
101.30(28.139)

101.30(28.139)

081




(19) Volume Bbefore fhinhing on Novemb-
- er, 1933.

(20) Volume removed by the thinnig.
(21) 2 ‘ i

(22) Volume after thinning.

(23) Volume before thinning on May,1943.
(24) Vqufne removed by the thinning.
(25) (%)

(26) Volume after thinning (a).

(27) Sum of volume obtaihed from thinn-
ings. (b)
(28) Total yield during the period from .
begining (1904) to 1943, viz., (a)
2 i () | :

136.16(37.822)

136.16(37.822)
195.25(54.236)
28.55 (7.931)
(14.6)
166,70(46.305)

97.53(27.092)
264.23(73.397)

135.38(37.606)1112.18(31.161)

135.38(37.606)(112.18(31.161)
175.10(48.639)(169.92(47.200)

25.26 (7.017)
(14.4)

149.84(41.622)(138.20)38.389)
95.69(26.581)(108.95(30.565)
245.53(68.203)247.15(68.654)

31.72 (8.811)
CE T, ol

142.51(39.586)

119.30(33.139)

204.82(56.895)

95.93(26.647)

95.93(26.647(

23.21 (6.447)
(16.3)

85.52(23.756)

126.41(35.114)(126. 36(35.100)

32.25 (8.958)
(25.5)

24.11 (6.697)
(19.1)

94,16(26,156)102.25(98.403)
129,99(36.101) 148.54(41.261)

9.58 (2.661)
(7.4)

20.05 (5.569)
(13.5)

120.41(33.447)(128.49(35.692)

71.13(19.758)

191.54(53.206) 199.74(55.483)

71.25(19.792)

'NOtéS : The unit "Koku” = (1Shaku)?x10 3.6Koku=1m?
The unit ”Tsubo” = (6Shaku) 2= 6% 6/3.3 % 3.3m?

Table 24. (b) Larch.

3

\ 4.5 A 450 | 6,04 6,0 01 804 | 80
Area of sample ‘pIot. ”TSui)o’* _ 247 34 258 266 258 56
i S Helitar 0.082| » - 0.011 0.085 0.088 0.085 0.019
# *Cho” 0.082 0.011 0.086, 0.089 0.086‘ 0.019i
bl X Koku (m®) | Koku (m®) | Koku (m?) | Koku (m®) | Koku (m,) | Koku (m®)
(1) Volume before thinning on April,1949.) 14.36 (3.939)| 2.08 (0.578)| 14.03 (3.897)| 11.96 (3.322) 9.85 (2.736) 2.54 (0.706)
¢2) Volume‘removéd by the thinning. 3.09 (0.858)| 0.49 (0.136)| 2.41 (0.669)| 1.52 (0.422)| 0.16 (0.044)| 0.00 ¢0.000)
(B e (21.5) (23.6) S (12.7) 1.6) J 0.0)
(4 ) Volume before thinning. 11.27 (3.131)| 1.59 (0.442)| 11.62-(3.228)| 10.44 (2.900)| 9.69 (2.692)j 2.54 (0.706)

40T




\
)

(5 ) Volume before thinning on August,
1919. :

( 6 ) Volume removed by the thinning.
C7) (%) ; J
( 8 ) Volume after thinning.

(9 ) Volume before thinning on QOctober,
) 1926.

( 10) Volume removed by the thinning.
a1y e '
(12) Volume after thinning.

(137 Volume on October, 1930.

(14) Volume before thinning on Novemb-
er, 1933.

(15) Volume removed by the thinning.
(16) % )

(17) Volume after thinning.

(18) Volume on July, 1942. (a)

(19) Sum of volume obtained from thin-
nings. (b) !

(20) Total yield during the period from
begining (1904)t01942, viz. (a)+4(b)

‘ 26.54 (7.372)|

9.84 (2.733)
B7HD¢
16.70 (4.639)

34.96 (9.711)|

13.72 (3.811)
(38.2)
21.24 (5.900)

30.25 (8.403)

31.83 (8.842)

10.13 (2.814)
(31.8)
21.70 (6.028)
29.51 (8.197)

36.78(10.216)

66.29(18.413)

l
3.83 (1.064)

1.52 (0.422(
39,75
2.31 (0.642)

4.91 (1.364)

+1.76 (0.489)
(35.8)

3.15 (0.875)

4.90 (1.333)

5.88 (1.633)!

1.18 (0.328)
(20.1)
4.70 (1.305)
7.26 (2.017);

4.95 (1.375)‘

12.21 (3.392)

28.16 (7.822)

8.86. (2¢461)
(31.5)
19.30 (5.361)

42.76(11.878)|

16.70 (4.639)
(39.1)

26.06 (7.239)

37.82(19.506)

44.40(12.333)

14.01 (3.892)
(31.6)
30.39 (8.442)
41.52(11.533)

41.98(11.661)

83.50(23.194)

26.82: (7.450)

8.40 (2.333)|.

(31.2)
18.42 (5.117)

38.97(10.825)

13.89 (3.858)
(35.6)

25.08 (6.967)|

32.72 (9.089)
35.18 (9.772)

9.68 (2.689)
(27.5)
25.50 (7.083)
31.33 (8.708)

33.49 (9.302)

64.82(18.005)

29.58 (8.217)

7.42 (2.061)
(25.1)
22.16 (6.156)

47.05(13.070)|

19.12 (5.311)
(40.7)
27.93 (7.759)
40.00(11.111)

46.14(12.816)

14.39 (3.997)
(31.2)
31.75 (8.819)
45.84(12.733)

41.09(11.413)

86.93(24.146)

6.56 (1.822)

1.47 (0.408)
(22.4)
5.00 (1.414)

9.80 (2.722)

3.87 (1.075)}

1(39.5)

5.93 (1.647)}.

8.40 (2.333)
9.25 (2.569)

1.75 (0.486)
(18.9)
7.50 (2.083)
10.32 (2.867)

7.09 (1.969)

17.41 (4.836)]
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Table 25. ( 1).The growing Courses of volume per ’Chs,” (a) Pine. .

(unit "Koku’”)

6.0[]

Ages of forest. and the

4’5A 4'5D; 6.04 8*'0A S'OD! No. of times of thinning
(1) Volumé on March, 1915, 77.58 90.73 68.01 49.94 38.21 31.28 age 12
(2) Volume removed by thinning on March, 1918. 29.54/ 26.60 - -7 st for 4.5Aand 4.5(]
( 3) Volume before thinning on May, 1919. 179.87200.37;“189.94 150.61157.38‘140.13 age 15
(4) Volume removed by the thinning. 28.64 35'77i 51.03 39.65 -l - age 16 |
(5) " () (15.9)(17.9) (26.9)/(26.3) % - 2nd for 4.5Aand 4.5[]
(6) Volume after thinning. 151.22 164.60&138.91\110.96157.38140.13 Ist for 6.0Aand 6.0(]
G Volg'me before thinning on October, 1921. 233.48223.13‘209.13‘173.882.‘19.11200.42’
(8) Volume removed by the thinning. - 80.52 78.27‘ 69.23| 47.21] 97.02 86.83‘ age 18
(9) (26) (34.5) (35.1);(33.1) (27.1)[(44.3) (43.3), 3rd for 4.5Aand 4.5[]
(10), Volnme after thinning. 152.97 144.87;1‘39.90.126.67 122.09113.59 2nd for 6.0Aand 6.0(]
(11) Volume before thinning on October, 1926. 312.23318.40|277.661240.‘03215.60214.29 1st for 8.04and 8.0[]
(12) Volume removed by the thinning. 83.81| 94.13 - ~ - -| age 23
(13) (% 1(26.8)|(29.6) - - - -| 4th for 4.5Aand 4.5[]
(14) Volume after thinning. 228.42224.27’277.66 240.03215.60214.29‘:
(15) Volume before thinning on October, 1930. 347.84/346.80411.15/362.92 339.14‘324.68‘
(16) Volume removed by the thinning. - -1127.281112.85| ~ .- -| age 27
amn (%) iy -((31.09((31.1) = &

(18) Volume
(19) Volume

(20) Volume,

(21) (%)
(22) Volume
(23) Volume
"(24) Volume

after thinning. _

before thinning on November, 1933. -
removed by the thinning. i
after' thinning.

before thinning on May, 1943.
removed by the thinning.

347.84
439.23

439.23
629.84
92.10

346.80283.38

451927/359.55|

451.27|359.55
538.67544 .62

84. 20(101 .67

250,Q6
307.47

!

307.47
456.76
74.39

339.14324.68
418.58]405.00!
106.76 77 28
(25.5) (19.1))|
311.79327:72
430.43 476.09i

31.72 64.26

3rd for 6.0Aand 6.0]- |

age 30
2nd for 8.0Aand 8.0

age 40
5th for 4.5/and 4.5[]

t
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(14.6)

Table 25. (1). (b) Larch.

(unit "’Koku”) *

|5 % ’(14 l(18.7) (16 3)‘ €.4)/(13.5)| 4th for6,0Aand 6,007
(26) Volume after thinning. (a ) 537 .741499. 47‘422 95382 37/389. 71411 83‘ 3rd for 8.0 and 8 oy’
(27) Sum of volume obtained from thinnings. (b) 314. 61'318 97l349 20274 10235. 53298 37

: ; : s el 0 \
(28) Tota] yield during the period'from begining 1904 to 1943. 852.35818.44/792.. 15'656 471634.24640.20
vz, (a) kih) ' l 1 i ‘ (

Q \ ("

Notes : The unit 1Koku=10 (shaku) ®  3.6Koku=1m?

454 4.50] 6.0A 6.01:]% 8.0 8-01:1] ﬁﬁesof"fufﬁéisﬁfa?ﬁnﬁig

(1) Volume before thinning on April, 1914: 175.12/189.09/163.14134.38114.53133.68 age 11
¢ 2. Volume removed by the thinning. 37.68; 44.55| 28.02 17.08! 1.86 0.00} 1st thinning
088, s i (21.5)/(23.6)|(17.2)/(12.7)| (1.6) (0.0>; ‘
(4°) Vclume after thinning. . 137.441144.55(135.12(117. 30/112.67{133.68
(5) Volume before thinning on’August, 1919, 323.66348.18327.44301.35/343.95 345.26‘ age' 16
(6) Volume removed by the thinning. 120.00138.18/103.02| 94.38 86.28 77.37! 2nd- thinning
(730, e (37.1)|(39.7){(3L.5)|(3L.3)|(25.1)/(22..4)
(8) Volume after thinning. 203-.66210.00224.42206.97257.67267 89

{ (9) Volume before thinning on October,, 1926 % 426.34446.36497.21437.87547.09515 79 age 23
(10) Volume removed by the thinning. 167.32/160.00[(194.16/156.07222 .332()3.68I 3rd thinning
D @ ‘ (39.2)((35.8)((39.1)|(35.6)|(40.6)((39.5) :
(12) Volume after thinning. 259.02286.36/303.02/281.80/324.76/312.11
(13) Volume on QOctber, 1930. 368.901445.45/439.77/367 .64/465.12442.11) age 27
(14) Volume before thinning on November, 1933 888.175534.55516.28395.28536.51/486.84 age 30
(15) Volume removed by the thinning. 123.54(107.27|162.91(108.76/167.33 92.11| 4th thinning
(16) (95 | (31.8)((20.1)|(31.6)((27.5)|(31.2){(18.9)

( 17) Volume after thinning. - ! - 1264.63427.27/353.37/286.52 369.18394.74




-3

(‘18) Volume

on July, 1942. (a)

(194 Sum of volume obtained f_rorh thinnings. -(b)

(‘20)’ Total yield during the perid from begining 1904 t01942,

viz:, (a) + (b)

359.88660. 00‘482 .79/353.02

448.54450. 00}488 .141376. 29;

808.41!110 .00

533.02543.16| age 37
477.80373.16.

'970 : 93}728. 31"1,010.82‘916 ; 321

. Table 25. (2). The growing course of volume per Hektar.

N

(a) Pine (unit m*)

(19) Volume before thinning on March, 1933.

122, 80‘126 ; 19|_100 .84

‘117 ¢ 05|113 -9

i

| |
k 154 .50 6.04l 6.00 s-mé B0 R O 1O e BB
(1) Volume on March, 1915. : 21.69 25.37| 19.07| 14.01| 10.69 8.77 -age 12
( 2) Volume removed by thinning on March, 1918. 8.26| 7.43 - FUAE S e Ist for 4.54, [
( 3) Volume before thinning on May, 1919. '50.29| 56.03| 53.27| 42.24| 44.01| 39.30| age 15
(4 ) Volume removed by the thinning. 9.01 10.00/.14.31] 11.12 - -| age 16 ‘
Fiomy ke - ; (15.9)((17.9) (26.9)/(26.3) 2nd for 4.5A,[]
(6 ) Volume after thinning. | 42:28] 46.03 38.96 31.12| 44.01| 39.30| 1st for 6.0.,C1
(7 ) Volume before thinning on October, 1921. 65.28| 62.40 58.66| 48.77| 61.27| 56.21| age 18 4
(8 ) Volume removd by the thinining. ‘ : 22.51] 21.89| 19.42| 13.24| 27.13| 24.35| 3rd for 4.5A,[]
(9) (%) i ; (34.5)((35.1)((33.1)((27.1)((44.3)|(43.3) 2nd for 6.02,[]
(10) Volume after thinniug. 42.77 40.51] 39.24| 35.53| 34.14| 31.86| 1st for 8.0A,[]
(11) Volume before thinning on October, 1926. 87.29’ 89.04 77.88 63,32 60.29] 60.10| age &
(12) Volume removed by the thinning. 23.43 26:.32 - - - ~| 4th for 4.5A [
(13) (%) (26.8);(29.6) b vl ity Mk = = i
.( 14) Volume after thinning. il 63.86| 62.71 77.88’ 67.32| 60.29| 60.10
(15) Volume before thinniug on October, 1930. 97.27/,96.98115.82101.79|.94.83| 91.02 age. 27
(16) Volume removed by the thinning. ] 2|, | %.70 3165 . ' - 3rdfor'6.04,01 ’
Hiagy vz gl ’ o e LKL, ol g
(18) Volume after thinning. 97 _271‘ 96.98 79.62‘ 70.14 94.83‘[ 91.06l
|86"24 age 30

G8T.
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(20) Volume removed by the thinning.
(21) (%)

(22) Volume after thinning. A
(23) Volume before thinning on May, 1943.

~(24) Volume removed by the thinning.
(25)

(%) : ]
(26) Volume aflter thinning. (a) A
(27) Sum of volume o6btained from thinnings. (b)

(28) Total yield duriﬁg the period from begining 1904 to 1943,
ViZ., (a) = (b)) A

i
I .
1;‘22.80‘126.19|
176.09‘163.22'
25.75" 23.55
(14.6):(14.45
1150.34139.67
87.96“ 89.20
238‘.30‘ |

100.84
152.75
28.51

(18.‘7)1

124.24
97.94

86.24
128.11

(16.3)
107.25
76.88

09887222 18185.13
|

20.86|-

29.86| 21.67
(25.5)|(19.1)
87.19| 91.92
120.36/133.53
8.87 18.02
(7.4)/(18.5)

111.49115.51!

65.86\« 64.05

|

177. 35’179 .56

2nd for 8.0A,[1

age >40

5th for 4.5A,[]
4th for 6.0,
3rd for 8.0A,[]

&

Table 25. (2). (b) Larch.

¢

: \
4.5,

1 Ages of forest and the

(13) Volume-on October, 1930.

102.48121. 18;

l

130. 72‘122 79

T
, 4.5 G'OAI‘ 6.0C1 8.04 8.001 No. of times of thinning{ .
.( 1) Volume before thinning on April, 1914. 48.65| 52.55| 45.85 3’7.75‘i 32.19| 37.16! age 11
! (2)*Volume removed by the thinning. o | 10.46| 12.37| 7.87) 4.80, 0.52|  0.06] 1st thinning
108D (%) ‘ (21.5)((23.6)((17.2)/(12.7)| (1.6)| (0,0) :
(4) Volume after thinning. | | 38.19 40.18| 37.98 32.95 31.67 37.16 £
(5) Volume before thinning on August, 1919. - 89.90] 96.73| 92.02| 84.67| 96.67| 95.89 age 16
(6 ) Volume removed by the thihnihg; ; v 33.33| 38.36| 28.95| 26.51| 24.25| 21.47| 2nd thinning _
Ee) 2 i oA (37.1)1(39.7)((31.5) (31.3) (2. )22 ; :
(8) Volume after thinning. . 56.57| 58.37| 63.07) 58.15] 72.42] 74.42]
(9) Volume before thinning on October, 1926. 118.43124.00139.74(123.011153.76/143.26, age 23
(10) Volume removed by the thinning. . 46.48 44.45 54.58' 43.85 62.48 56.58 3rd thinning
(11) ) ; _ (39.2)|(35.8)((39.1)/(35.6)((40.6) (39-5)
(12) Volume after thinning. 71.95| 79.55| 85.16) 79.17 91.28*‘-86;68
123.60/103.06 age 27

ogT




(14) Volume” before thinning on November, 1933.

(15) Volume removeél by the thmniug.-
16) (%) :
17) Volume after thmnvng

(18) Volume on July, 1942. (a)

(19) Sum of volume obtained from thinnings. (b)

" 34. 32] 29. 82 45.78
(31.8)|(20. 1) (31.6)
| 73.51118. 63 99.31

\ 99. 96‘183 36135.68
1124.59125.00 137 18

107.83148. 45 145.09
s

111.05150.78135.21
30.56 47.02! 25.58
(21.5) (31. 2):(18.9)
80.49103. 76109.63
99.90149.80150.89
105.71134.27103.63

a3 o . | |
(20) Total yield during the period from begining 1901 to 1942 ‘224 _45308. .)62/2 86204 61284 07‘ 54 52’

‘viz., (a) + (b)

age 30
4th thinning

age 39

Table 26. The volume of single tree on 1943 for pine aged 40, on 1942 for larch aged 39.

Pine (Pinus densiﬂora) : ‘ ’ 4.5 A 4.5 D\ (SR Abal 6:0 [ 8.0 A J B0 e
~Volume on May, 1943 - w 176.41 ‘163.4‘8 152.54 1?2’7.23 120.43 133,85
(before thinning) .
Number of trees. 615 592 ' 543 S0 3od 423
Volume of single tree. 0.287 0.276 £0.280 0.251 . 0.340 0.315
Larch (Larix Kaempferi) 4.5\ ‘ 4.5 6.0A 4 6.0[] 8.0 8.0["]
|

~ Volume on July, 1942. 100.39 179.36 . 135.22 98.98  149.28 1154.87.
Number of trees. 380 533 328 - 341 352 378
Volume of single tree. 0.264 0.337 0.412 0.290 - 0.424 0.410

18T




Table 27. The moving courses of distribution of tree-numbers

respecting to diameter with increase of ages of forest. (a) Pine.

4.5A i 4.5[] | 6.04"

Age | i Taleder gles st sfiaell (Tan' e s 2s: 27 apldn | 2 BT 8 9B Teg sy N
TR G 0 S U R N =N = SRR R
pEmy o) @nE BB &R B B B BB 88 Bl BB SR8 8 B

0.5 58 48 You Ly

1.0 e | 180 A 18 20

18 % |20 90 4F 34138 5 Sl At e

Aoy e ey 383 101 27 309 177 30

2.5 194 187 56 1 216 175 73 2 193 207 50 4 1

S R S U 744183 1i8 4 @ hed o5 8 |
e 4 137 126 13 1 S T T B 18109 35 061 T

1.0 S e e SRR T % en 106 40 (200 5

45 29 |65 " 54 1100 14 g s’ 35l a0 a4 8 A T e L

5.0 9. /90 iiselBy s g 3 45 58 o 16 8 39-60 3818 14

5.5 118452, /83 |99 15 W e 203043 Wy 58l g

6.0 3 139 35 w8/ 18 e 70 g 35 5 de

6.5 1 25 35 34 28 {: 1 25 26 37 .24 12 417 28 -6

7.0 32829 o8 i LB a0 el e R e

7.5 T e 1 2 s 4y 131 1460 TIe

8.0 8 .16 18 AN B s e kos

8.5 ;"G ol Bl s g 4605

9.0 A el 1l g

9.5 g c g i

10.0 4 Pire bl g0y

10.5 ; 2 Ak 3

1.0 - i o

115 - e / 1

12.0 - et g

125 IR b . I

7 Y ; ) ¥ 2 /

Sum | 1349 752 562 202 193 193 186 | 1267 774 541 287 186 186 160 | 982 930 507 279 272 173 163

Something ’ e ; TR
i S i Al : i
Total | 1349 753 563 204 195 195 189 | 1267 774 541 288 187 186 176 | 982 939 507 279

272 173 168

&

88T




e 6.007 | 8.0A 8.007 |
Al : :
i 120 16,18/ 23 27 30 40:| 12 (16 18 23 27 30 40 1 12016\ 18 23 SRS Sl Age
T = T = M A = - T RN T < R P R = R =R R < A - s S e
R = il S AR S G AN l a7 = G OO = - l Ge Bas (&8 & 1,./”D<Sun>
R TN sl 11 14. 0,5
R T G 63 G e - 1.0
[o248: | 590 10 b e T L 183 g 03 1.5
i Ul b7 s 137 36 82 163 37 36 w2
147 182 50, .1 115 83 . 68 97 g5 556 r2.5
g I G L VS ML AR S 39 105 66 2 3.0
A A T 11 0 1 LRI e o TN T R ST 3.5
T TR O 1 G T 2 e I B S 96,80 18 .99 4.0
25 1900 48 304 13 d 6183 Loy 00 tag 400 o 78V 30, 7L 09 5
’ 5. 30 4Bl 45 22 1k 23,4730 82 a4 8 TR T T (S v 5.0
13744, " 44" 94 ¥ 1] LR i R TR R o R Sl 5.5
5. i34t 41 oG - 17 N T R s Yl 8 11 22 vBR . 2e g 6.0
Gl BT M T Ty BT 20 LA i 3,84 527 28,50 6.5
6. 22y B0 25 118 <24 w2651 R R [ 7.0
y AR {1 et o 6 1l deT T B TAR AL 7.5
N % EOR RS Gl bl Vi T Ol T 2ona% - 18 18 8.0.
AT R . T AR i RN - S A 8.5
% Wiy Sk o it 1R 2 B 9.0
1 4 2 4 3 3 07 4 “9.5
3 2 T Vet 10.0
2 2 20003 - 10.5
1 6 4 11.0
- g 4 11.5
. L - 5 12.0
i b - 1 12.5
k § : : : : ‘ e
807 760 443.256 258 170 155 |, 509 492 473 182 175 175 98 507, 504 493 193 192 189 127 ] Sum
: 5 X 19 } 2 8 4 ! something
N : ; I ; else
| 807 760 443 261 258 170 157 ( 509 492 473 182 177 175 106 507 504 493 193 192 189 131 { Total

'Notes : The unit of diameter is ’Sun’’, 1Sun=1M/33,

pole, e.g., trancated, ‘damaged, forkshaped, etc.

4

”Something else”

includes trees having incomplete form of

63T
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Table 27. (b) Larch.

4.5/ 4.50] ( 6.0A

Agé 4 11 16 23 27 30 39| 11 16 23 27 30 39| 11° 16 23 27 30 39
\\\Year o S . S o SR = »-—1 o o S S S et e ‘r—a =
[ Sun o= . e by
0.5 (. =% o 6

1.0 | 48 6 5 15

1.5 | 129 62 10 1 40 4

2.0 | 173 68 1 26 3 69 * 16

25 |'79 70 3 14 13 8 45 1

3.0 | 14 37 13 3 5 47 37

3.5 6.3 -1 ¢ 3 6 2 987 9

4.0 e 5 4 b T L
4.5 Tige-- 0 4 1 Fede] 10 20- 2 2
5.0 518 1 e W en Sl oE 1
5.5 5 16 12 5 B oep sl R 8
6.0 175 138 A e 4 18 9
6.5 R S e T 137 8
7.0 ol g 178
7.5 5 3 1 Et 10
8.0 3 1 k-1 -3
8.5 1 1 1
9.0 - - I
9.5 1 : = 2
10.0 - - -
S , , - =

Total [ 444 263 119 56 55 31| 58 34 15 8. 8 6 273184 94 49 49 28
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6.00] : 8.0 8.00J }
11 16529 27 3039\ 11 16 28 27 30 39+ "11- 1623 27-30 39} Age
= X pt ,_.' p=t o R o N U NP >r—l Bl Yeay
: = Sun
3 1 = - %
guE—D 1206 - 2 i
857 174 e | 1.5
100 12 37 .11 5.4 2.0
7239 48 25 7 4 : 2.5
=5l 5" 49 24 2 9 b1t 3.0
5 39 14 : 11 20:'- 3 0.0 3.5
O e i - 38 14, 2 1 S . 4.0
g =8 P -1-20.79 3 4 4 3 - - 4.5
T 21 1373 5 87,00 =1 =% B s 5.0
2510090 18 2 s s TS R 6 - - 5.5
b 16778 12 12 19 1} R e G )
S o o, rede 2 e 6.5
Sl 86 1965 T4 R G B
3 59 | Sl | 1L =g e
& 2 S 2 8.0
el 2 6 24785
2 it -~ 9.0”
- 2 -1 95
= 1 -1"10.0
e Sl e ° . 3
268 194 97 50 50 30 176 165 93 49 49 30 | 34 34 19 10 10 711 Total




Table 28. The mean diameters (M.D), standard deviations (D) , and coefficients of varation(c.v.)for each age of the forest.

A

l

1

25.3

Year 4 5 4.5[] 6.0A 6.0[] 8.0 8.0C] \ Age
BID | L72:£0.01% |, 1.834.0.01 1.9240.01 1.860.01 1.9840.01 1.9040.02 |
1915 | oD 0.5940.01 0.6640.01 0.660.01 0.600.01 0.6440.01 0.62=0.01 || 12
cvD | 34.3 36.1 34.4 ‘223 0.9 32.6
.| MD ¢ 2.9440.02 2.95:0.02 2.73+0.03 | .2.78+0.02 3.37+0.03 3.324£0.03 |
Ly e e B 0.7240.01 0.8040.01 | - 0.84::0.01 0.8240.01 0.8940.02 0.86+0.02 | 16
B - cvD '24.5 27.1 30.8 29.5 26.4 o
5 MD | 3.54+0.03 3.55:0.03 3.6140.03 | '3.53+0.03 3.72+£0.03) | 3.574£0.04
E | 1921 | oD 0.8940.02 0.9140.02 0.9040.02 | . 0.96:0.02 1.1040.02 1.18+0.03 | 18
o ewD 25.1 25.6 24.9 L 29.6 Bk e
=3 i ; i 5
e MD | :5.05:40.04 ' | 5.044£0.04 5.01+0.04 | 4.93+0,04 5.380.05 BLa2e0.05
‘J) 1926 | @D [ 0.91:0.03 0.9640.03 0.9940.03 0.94:£0.03 |, 1.064:0.04 1.0940.04 | 23 .
T cvD | 18.0 g 19.8 19.1 19:%, )" 20.1
MD | .6.16+0.05 6.1540.05 5.71£0.08 | | 5,624£0.05 6.224£0.07 | 6.2240.07
1930, | @D |- 0.99+0.03 | 1.06+0.04 1.1840.03 1.1540.03 1.3240.05 1.3940.05 | 27
cv.D 16.1 17.2 20.7 20.5 - 2l 22.3
MD | 6.60+0.05 6.6140.06 | 46.3940.06 6.0640.06: | 6.59:0.10 6.58-:0.08
1933 | oD 1.07-£0.04 1.1440.04 | 1.24+0.05 1.21:0.04 1.89::0.07 1.5740.06 | 30
cwD 16.2 172 19.4 20.0 28.7 290
MD | 7.27£0.06 7.0840.07 | 7.23+0.08 | ©6.98:0.08 7.9040.12 7.74£0.12 |
1943 | ¢.D 1.29:£0.06 1.4140.05 1.59:£0.06 1.44:£0.06 1.82::0.09 1.9640.08 | 40
cv.D 17.7 e 22.0'* 20.6 23.0 }

g61




S

" 2.68+40.08

f

MD | 1.86+0.02 1.97-£0.04 2.2340.03 . | £.12:0.02 ’ 2.40+0.04
1914 | oD 0.4940.01 0.49-£0.03 0.66-:0.02 | 0.60-0.02 0.69-+0.02 0.67£0.05 | 11-
5D 2.3 24.9 R e ' o ogls o
MD' | 2.7640.03 2.96:0.08 3.1440.04 3.1540.04 | -3.36:£0.05° | ¥ 3.46+0.12 ‘
& | 1019 | oD | 0.66+0.02 0.71:£0.06 0.77:£0.03 | 0.81:4:0.03 0:99-£0.04 1.0240.08 | 16
5 cv.D 23.9 24.0 24.5 25.7 29.5 29.5 ;
:j‘ PR ORI Ry | R LSRR LR i x JAU N £ SRR D WA R L S e R - . e - & X
- \ 1 MD | 4.04:£0.05 4.50+0.13 4.7740.06 | 4.58+0.06 5.0440.06 | 5.1130.15
5| le26 | oD | 0.79+0.03 0.73-:0.09 0.81:0.04 0.87-£0.04 0.81+0.04 0:94+0.11 . | 28
R G e o L B B 7 17.0 19.0 16.1 | 18.4-
m b ! : iy SRS e oA SLTEELY . AT s Sy TR gl i = ks
g MD | 5.16+0.07 | 5.870.14 | 5:8840.07 5.64£0.08 | 6.0740.07 | '6.25+0.19
B | 1930 | oD | 0.8040.05 | 0.59+0.10 | 0.7740.05 0.8540.06 | 0.88+0.06 0.90-:0.14 27
= B WS O b 1 | 10.1 M3:1 R A e 14.5 14.4
MD | 5.2740.08 | ' 6.1940.15 6.100.09 5.66:0.09 6.35£0.09 6.40+0.21"
1933 | oD 0.82+40.05 | 0.61+0.10 0.89+0.06 0.91::0.06 0.960.07 0.9740.15 | 30
cvD | 15.6 ; 9.9 14.6 16.1 15.1 15.2 ]
MD | 6.53+0.15 | 7.2540.26 7.6640.11 6.87+0.15 707034 s 7890617
1942 | oD 1.2240.10 | 0.95+0.08' | 0.85+0.08 | 1.22:£0.11 1.12:40.10 |- 0.66+0.12 | 39
| cvD 18.7 | i | 11.1. 17.8 14.4 { 8.5 ;
4

$6T
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Table 29. The index numbersv and the mean diameters for each age of

(Pine, Pinus densiflora)

>

the forest.
Rank Sample pI(St
1 Tree density (per Hek.)
2 Index .nurnber
3 - 1915 ® Age 12 :
4 1919 58 Tigs
5 1921 5, 18
. 6 1926 " 23
7 % 1930 % 27
8 1933 14 30 -
9 1943 7 40

4.54&‘ 4.5[]i 6.0

6.393
100
172

- 2.94

3.54
~5.05

~ 6.16

6.60
7.27

8.0[1

" 5.628
88
1.83
2.95
3.55
5.04
6.15
6.61
7:08

3.495

A |, 6.00] | 8:04

47 29
1.86 1.98  1.90
D78 3.7 3.2
3.53 3.72- 3.57

|
4.93 5.38[' 5.42
5.62 6.22‘ 6.22
6.06 6.59i - 6.58
|

6.98 7.90

3.0235, 1.847| 1.744

|

27

7.74

Table 30.An illustration of computation of correlation coefficient (r) betwen

the tree density and mean diamcter. (_Pine)

Sy Tres Wl A2 | w | ap BB |
4.5 67393 100 +,42.3 1,789.29 172 —0.148‘[ 0.021904 —6.2604
4.5[1 5,628 : 88 .|~ +30.3 © 918.09 1.83 —0.038 0.001444] ° —1.1514
6.0A 3,‘:495 55 =277 7.29 1.92 +0.052/ 0.062704 !‘—0.1404 .
6.0 1 3,023 47 : : —10.7] . 114.49 1.86] —0.008 0.000064  +0.0856,
8.0~ | 1,847 20 | —28.7 23.69 1.98 40.112l - 0.012544] —3.2144
8.0 1,744 27 =507 992.49 © 1.90, +0.032 - 0.001024 —0.9824

—

3x?=4,595.34

2Ry

—11.6634

nxa,x o, 6x27.67%0.081

a=

2A g

6 Bl

2y*=0.039684

0.874+0.07 P.E of r=0.6745

2xy=—11.6534

1-0.87?
¥ 6

e £ g7



Table 31:The gorrelation coefficients between tree-density and

mean diameter. (Pine)

195

i L] | |

Age 12 18 =18 J 23 27 ( 30 940

SO T N e e SR T e e
3 l ‘
Year 1915 lolo | - 1921 | 926 1930 1933 1943

" s I T

r’ -0.87£0.07-0.5340.20 -0.54i0.20!—0.63:t 0.17/+0.07-£0.27 +0.38:-0.24-0.62-+0.17
| | |

~,

‘Table 32. The correlation coefficients between ""crée-density and mean diameter,

(Larch)
Age 11 16 rﬂ 23 27 30 39
Year 1914 1919 l 1926 1930 1933 1942‘
r —0.92ﬂ:o.o4—0.9710.02:—0.9&0.05—o.%7io.112—o.57io.19—0.59350.18

Table 33. The index nur_nbers and the mean diameters for each age of

the forest. (Larch, Larix Kaempferi)

Rank Sample plot I 4.5\ 1 4.5 | 6.0A t 6.0] | 8.0A | 8.0
“ m 1 . 7z TY 1.\ % ~ nﬂnl ~ nn1 - o nn.—! a annm o n & 1 onr-
1 Tree density(per Hek) [ o,oml» 0200 = “0;000, - ool Lyl = is 800!
2 | Index number i 100’ 91 56: 47 32 28
3 1914 Age 11 185 197 223 212 240 2.68
4 1919 7 16 | 2.76 2.96 3.14 3.15 3.36 3.46
5 1996 9% | a.oa- 480 4.'771 458 5 gl 51
6 % e e o I 5.16 5.87 5.88{ 5.64 6.07 6.25
[ .

7 1938 =%, -3 [ o997 6.19 6.10i 5.66  6.35 6.40
| <

8 1942 % F39 . 6.53| 7.25{ 7.66" 6.87 7T 7.79

-



Table 34. The moving courses of distribution of tree-numbers respecting to height with increase of ages of forest. (a) Pine.

4.5 8 4.507] 6.0 )
Age | R - R R S R BT Hagnd6 18 98 27 180 4D A (6 I e VN
W= Vieatric, e SRTRAN E T A o sl i e e e e e peias S T e A T
bty SR AR R B R B iU B S = oAl e e
Ty 2 J 5 o
fe 8 19 2
i R 20 g
e e 39 41
A A 40 47 e
g T Vb o
10 336- 41 o2 163 8
11 185 4,1 T Han.
12 149 # 3 1 04 501 93 14
13 4 i e %1 LR A Lo Y |
14 ol s e ¢ T s ¢ 12, el Ve
15 60 28 106 25 1 63 59 6
16 788 138" 81 ¢ 4 86 81 5
17 17 51 g S o % 15 102 12
18 ¢ s R I 19 8 6 1YIeR
19+ | 1 126 16 7l 9aen had 136 .« 13
20 141 ' 25 117 193 158 38
Bip ) 99 38 103 oRl & 87 591
o 78 60 10 D Aia T o
ol g gl 54 65 1 2 JEE < e
A 90 108 4 Ly Rey g 15w 15
95" i 134,500 1 2 ) 5. on 1 Jiv Bl s
Bl < 2° 693 10 83 iz R O T
g i R 56 7 T TR |
L b e b | DL ™40 CRR Y S RS
99 Fcngei i g PO T il S|
5 Mol 500 AL | 36000 8
A A A o A gl
g 39118 1 ST o lgs i an i
g A 2 Gy B S e
34 : 31 19 8 86324 G e |
- 8504 1 | T Ty ST T | Lanlin g

961




Sb e T 2y

3 7ol e 1) 120521156 ~
37 R LR U O

38 B0 Bl e 1 400 s e
39 19 14 - i ] R
40 e 7 18 ‘ )l
41 S S £ i V- S | AT
42 GifioBT 3 Bl oy 4 e el
43 R gl o i g T g
44 b sk g 2o ; el S

45 1710 L & agin
46 9. g ARG IR T 34
47 FoR S B 1 i
48 A L A 1 13
49 13 X e O
50 17 G 7 o 1 12
51 14 Y 18
52 22 < g 13
53 14 10 11
54 14 9 | : 9
«. 55 9 14 | 3
56 7 9 | 7
57 ! 8 12" | 9
58 10 7 | i
59 3 ; 2.} 2
60 ' 2 144 1
61 1 2 | .2
62 - Wil &
63 “ 2] i
64 iy 1 { £
65 - g i i
66 i " \ i
6% i) L a s
Sum \ 1349 752 562 202 193 193 186 | 1267 774 541 287 186 186 169 982 1939 507 279 272 173 163
Something ' :

et [ A0 s i I 7 { ! 5
Total ’ 1349 752 563 204 195 195 189 | 1267 774 541 288 187 186 ' 176 { 982 939 507 279 272 173 ' 168

L6T




Table 34. (Continued) % {

6.001 o 8.0A " , \ 12 8.007 ; |

125G aag 23 2730 » 40 ‘ 12 16:.18 23 27 -30. 40 ] 1200 Bec 186, 133 ~ 270 80 40:4] Age
S e e e o s T e e Gl B e Tl e i i e L i R

Gl Sl de E B RO Rl Riag W B B e e e

i 4 : R

2 2 8 l 5

12 5 2 6

41 16 £i19 1 7

56 B 10 o 8

36 i 16 1 ' 32 3 9

139 7 96.°°5 1 130 ., 42 i , 10

456 02 94 4 = 103 5 3 11

892016 40 7 p i 47 8 2 12

128 26 4 80 (3 1 e 94 9 2 13

88 "44¢ 2 48 7 3 33, 18 4 14

23 64 4 23 18 2 5 34 8 i)

4 8 9 o PN A iy 10 46 8 16

iyl 77349 7 54 18 17

106 28 B 66 13 88 20 18

116 = 34 Bb (2Bl 895 39 1 19

720 39 83 . 31 i 87 Bl i 20

Byt 67 i, 53 32 1 36 50 1 21

24 75 o 2 51 45 i 14 72 & 2 il 22

8 51 5 i 32 55 1 7' 67 4 1 = . 23

2Bl 512 a HORCE 6] T s g s i I8 HE S o o

24 12 - 1 10 66 4 s b 8 2 2 25

30 20 2 2 LA 6 1l 230D SURE 26

10 30 5 = SO el ik Bavi@8e 15 2T 27

39 el = 21 18 2 o 21523 9 1 28

30 6 L 8n 10 3 i 21 2 It | 29

37 20 2 1 20 1 26 20 5 30

28 128 = /5 16713 5 22 °-18 6 31

21 LA R | 1801 A 6 121 20 5110 32

14 35 6 26 12 1 10/ .18 5 33

10 30 14 1 19,713 7 A I 34

320 3 il 13 12 10 1 B iy =19 35
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807 760 443 256 258 170 155

| 509°492 473 182 175 175 98 | 507 504 493 193 192 189 127

Sum

4 5 QLe! 2

| R A : bl

| Something

else

807 760 443 261 258 170 157

| 509 492 473 182 177 175 106 | 507 504 493 193 192 189 131

Total

Notes The unit of height is ”’Shaku’’. 1Shaku= IOSun—‘/ 3.3 metre. ’something else” includes the trees having
incomplete form of trunk, e.g. trqncated damaged, fork shaped, etc. : i
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Table 34. (b) Larch. ' i

| LS owie 6.04 P 8.0 b {
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¥

|

Year EVEE2N 450 | 6.04 6:001 XN Age |
| | |
MH | '11.7940.05 12.56-£0.05 ’ 12.03+0.05 | 11.294%.06 11.61:£0.08 10.9940.06
1915 | oH 2.49+0.03 2.87-0.04 2.5340.04 2.3640.04 2.60-0.05 2.09-+0.04 12
cv.H 211 20,94 s { 21.0 2097 22.4 19.0 '
MH | 19.57+0.06 | 19.79+0.07 | 18.20+0.06 | 17.63+£0.07 | 19.20+0.09 | 17.96-0.08
o | 1919 <oH | 2.4920.04 2.73:+0.05 i 2.82+40.04. 2.75+0.05 3.0640.07 2.50-0.05 16
= cv.H 127 13.8 ‘ 15.5 15.6 15.9 13.9
e - | MH | 23.55:+0.07 24.14+0.08 22.7340.08 21.61+0.09 23.3740.10 21.65+0.09
% 1921 | oH 2.5140.05 2.60+0.05 2.63+0.06 2.79+0.06 3.10+0.07 3.02-0.06 18
a cv.H 10.7 10.8 11.6 129 =18%3 13.9
Z TR . »
£ MH | 31.22+40.10 | 32.09+0.11 30.1940.11 29.07+0.11 31.27+0.18 28.88+0.15
5' 1926 | oH 2.55+0.07 2.78+0.08 2.81+0.08 2.70+0.08 3.6040.13 $3,06-0.11 23
. cyH 8.2 8.5 9.3 9.3, 11.5 10.6
‘ MH | 36.54+0.14 37.41+0.15 35.1240.13 33.59+0.14 36.11+0.24 33.2440.18
1930 | ¢H | 2.95+0.10 3.02+0.11 3.27+0.09 3.41+0.10 4.6240.17 3.78+0.13 | 27
: cv.H | 8.1 8.1 9.3 10.2 12.8 Al
MH | 40.31+0.17 41.62+0.05 39.20--0.19 36.99+0.22 40.29+0.26 37.2140.22
1933 | oH 3.47+0.12 3.9340.03 3.7240.14 4.18+0.15 5.04-0.18 4.42+0.15 30
c.v.H, 8.6 9.4 9.5 1458 12.5 11.9
MH | 50.95+0.23 51.81+0.23 49.49+0.25 | 47.74+0.28 51.4940.38 47.7740.32
1943 | oH 4.58+0.16 4.52+0.17 4.70+0.18 5.150.20 5.62+0.27 5.2740.22 40
cv.H 9.0 i o 10.8 10.9 11.0




MH_| 19.2240.11 18.98-+0.27 20.80+0.18 | 20.21+0.16 20.3940.21 22.56+0.49 |
1914 | oH 3.34::0.08 3.03+0.19 4.44+0.13 3.9140.19 4.15+0.15 4.2440.35 1
p cv.H 17.4 16.0 21.3 19.3 20.4 18.8
r—| 3
5 MH | 28.06:£0.21 28.18+0.46 33.07£0.27 30.0340.27 32.2040.33 31.6840.85
=1 1919 |-oH 5.16+0.15 3.9440.32 5.40+0.19 ¢5.60-£0.19 6.29+0.23 7.3140.60 16
< cv.H 18.4 14.0 16.3 18.6 / 195 931,
) .
; ! ‘M.H ([241.08+0.35 38.73+0.64 46.66:£0.35 43.82+0.38 47.0740.31 46.87+0.78
2 | 1926 | oH |_15.60:0.25 3.6840.45 5.07+0.25 5.62+0.27 4.38+0.22 | 5.03+0.55 | 23
= cvH [ 13.6 9.5 10.9 12.8 9.3 10.7
2 .
2 MH | 48.2140.47 44.38+0.93 54.554-0.43 49.54+0.45 53.96--0.48 52.50+1.15
1930 | oH 5.21+0.33 3.90+0.66 4.42+40.32 4.75+0.32 5.004-0.35 5.37+0.81 - | 27
cv.H 10.8 8.8 8.1 9.6 9.3 10.2
M.H | 49.50+0.58 48.00+0.95 57.5740.56 51.82+0.56 56.86-0.56 55.10+1.12
1933~ | oH 6.42£0.41 3.9740.67 5.81+£0.40 “5.860.40 5.7940.39 5.2440.39 30
cv.H 13.0 8.3 10.1 11.3 10.2 9.5
MH | 55.904+0.70 | 58:50+1.35 64.93+0.58 56.43+0.73 [ 65.80-:0.66 63.57+0.85
1942 | oH 5.77-40.49 4.9240.96 4.57+0.41 5.95+0.52 | 5.3940.47 3.34+0.60 | 39
cv.H 10.3 8.4 U 708 .10'.5 8.2 5.3
” !

€02
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Table 36. The tree-density of plantation per “Hektar”, index number for the

100 of 4.5A of each tree-density, an

of the forest.

d the mean heights of each age -

No-of  Sample Plot | 454 450 6.0a | 6.00 8.0a 8.00
Tree-density of = : o 2 -
| Plancacion 6,393‘ 5,628 3,49 3,02 1,847 1.744
“Pune ey e T L
- Index numbper for ! ‘ | ”
2 | 2 the 100 of 4.5A 100‘ o 47’ 29 27
(D I I Lo
= | == .
3| 3 1915 age (1) 11;79i» 12.56E 12.03 1129 1161 10.99
B 4 T1919 (16) 19.57i 19.79 18.20\ 1763 19.20, 17.96
o S = %
& 5 - 1021 - _(18) | 23.55 24.14} 22,73 o1.61 23.37 7165
Ei‘» ‘ [ | =
9 6 1926 23) 31.22. 32.09 30.19F 29.07 31.27| 28.8¢
: , e |
S e 36.54 3741 3.2 83.59 %6.11 332
8 1933 (30) 40.31] 41.62 39.20 36.99 40.29| 37.21
- :
9 | 1943 (40) 50.95; 5L.81 49.49 47.74 5l.d9 47.77
| , | )
: ,
Tree-density of . | ‘

, 12| Flanation ‘ | 6,878 6,273 3,83 3,227 2,200 1,805
= e e e e e
B Index number for ? : : :
S| 2 | iheT00 of 454 100 o1 56 47 32 28
& Ty e i
B |3 | 1914 (1) 19.22. 18.98 20.80 20.21 20.39| 22.56
| Al 1918 (16) 28.06. 28.18/ 33.07 30.03 32.20 31.68
2 — = -5
& 5 | 1926 . (2 41.08 38.73| 46.66] 43.82 47.07 4687

& : [ _
g | 6 | 1930 @70 48.21} 44.38 5455 49.54 53.96 52:50
SN 1 (30) 49.50 48.000 57.57 51.82 56.86 55.10
8 | 1942 (39) 55.90 ° 58.50 64.93] 56.43  65.80 . 63.57
= J i

Notes : The unit ;)f height is

"Shaku”

1Shaku = “;/33 metre.

=



Y~

T

40

| Age 12 i6:02, ) 18 \ 23 l +o80 N
{27 o8 | i : |
Ll . e
el o s Lo ) | p | y
| Year | . (915 ol . 1919 S A L DT s 11933 1943
| | T i J
I & ‘ ' | : \ -
r| 40.6940.14 | +0.6740.15 | +0.6640.16 | +0.6240.17.| +0.4640.22 | +0.9040.05, +0.53+0.19
: f [ ‘ ' ‘ ;
Age 11 16 = 23 a0 '
L7 4 \ |
Gl
o . g 3
5 | Year 1914 1919 LT 1926 | 1930 1933 1942
. \ e X
; / \ \ [ !
ro| —0.8240.09 |~ —0.82:£0.09 | - F | —0.8840.06 | —0.83%0.09 | —0.79:0.10 | 0.68:+0.15
| 2
bl . ‘ ; ‘
L) A
b
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Table 38. The mean he1ghts of trees with respect to diameters in each pldt for each age of the forest.

3

(a) Pine (Pinus den31flora)
— ‘ ' »
[ \(Suﬂ) ) ! ) i
2 \ 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100 105 110 115 12,0 125 Age
7 Plot\ | 3 s |
4.5/ 7.7 9.6 114 12.7 13.9 150 15.3 16.0 ;
4.5[1 7.3°9.7 114 135 15.3:15.7°155 -
6.04 7.3 89 107 123 138 15.2 150 153 |
S | 6.001| 64 86 10.3 120 129 145 155 - i
71 8.0a 65 9.1 102 115 135 145 15.3 15.0
8.000 6.1 85 101 114 127 129 166 -
e e e
L5A - 120 154 172 19.0 200 208 215 219 217 200 - =~ - - |
4500 - 131 146 17.6 19.3 20.3 20.7 22.3 226 237220 -~ 190 "~ 230 |
6.0410.0.11.8 14:6 167 181 19.2 201 208 215213220 - - '+ = !
L& 1/6,007/0.0 11,9134 160 17,5 181 19.6 203212806 .~ i~ =7 = A i
T 18.0a - 105131145175 189 108 212 215 221, - 235210 + - - |
BU0L] =107 L3149 17.0 17.3°188 105 20.0 203828 -« = 0wt |
No. T T A e T TR ekl
£54] 120 160 20.1 218 23.1 23.7 245 250 5.6 256.27.7 %60 - |
4500 160 16.0 20.0 22.4 235 245 25.1 26.0 25.9 26.4 260 280 - f
6:0A] 145 165 185 20.3 22.0 22.7 23.8 242 254 253 253 - — |
© | 6.00] 145 147 181 194 20.9 217 22.7 236 24.0 238 246 260 - £
T 18.04l . 17.0 167 19.4 21.7 22.4 235 24.8 25.1 25.6' 26.4 25.8 26.0 27.0 |
8.001 ~ 142 161-18.8 19.8 20.8 22.0 22.8 23.6 24.0 24.4 25.2 26.3 27.0 |
No. 17..18 19 20" 2\ 22 '28 ‘2425 %6 9¢ b

902




4.5 24.0 26.4 29.4 295 30.7 31.7 31.8 32.3 329 32.7 343 - -

16 (g 22.5 265 29.0 31.2 315 318 329 33.7 338 353 375 - - |
6.0 245 25.2 27.1 285 295 30.4°31.2 32.0 32.7 32.6 335 35.0 - |

g 6.000 g : 280 24.1 266 27.6 28.4 29.5 295 30.8 32.3 30.8 30.0 330 - |
8.0A — 240 275 281 205 310 320 32.7 334 342 332 340 - [
8.0 ~ 24.0 24,0 25.7 27.9 280 29.7 29.8 31.6 311 32.6 32.7 29.0 |
No. ' 28- 29 30 31'32 331 34 35 36 ‘37 |
454, - - 320338352 342 357 360 37.3 38.1 382 384 44.0 390 - -

4.50]] ~ © - 310 330 352 355 36.6 36.8 38.0 38.8 40.6 388 40.2 ~ . - 490
6.0A! 28.0 20.0 28.2 32.4 33.3 34.2 350 36.1 36.0 37.3 38.2 39.3 40.0 37.0 420 -

g 6.00 ~ 265 29.4 30.6 315 32.7 33.8 342 35.1 36.7 36.2 38.0 365 400 - -

S E:XON ~  -129.4 319 30.7 319 340 35.7 37.7 37.3 39.0 411 415 42.0 395 - ‘
8.00] ~ . - 27.0 27.7 296 314 32.4 33.6 33.7 35.2 34.4:36.6 36.7 39.5 37.5 39.0 ;
No. 38 30 40 41 42 43 44 45 46 47 48 , }
454 — 355 375 28.3 38.7 0.0 399 40.8 419 425 428 433 460 - - - - - ,i
4.50] ~ 365 36.3 305 39.9 40.3 416 419 431 449 44 47 - -530 -~ - | |
6.0 30.0 34.4.35.1 36.7 375 37.8 40.2 411 412 42.1 437 420 457370 - - - - | |

g | 6.007 28.0/27.7 325355 36.1 382 38.1 39.3 396 41.3 435 39.0 20 -~ - - - = 9%

¥ 1 8.0a 33.0 33.7 32.6 369 37.7 30.3 41.6 41.4 42.3 436 45.7 445470 430 ~ - - - ‘ *
8.00J 200 304 336 336 35.1 36.8 37.6 38.7'38.7 381 421 416 421 430 450 -~ - 4LO0
No. 49 50 51 .52 53 B4 ,55 56 57 58 59 , !
452 — =475 47.1 46.3 47.8 49.0 50.4 518 52.7 539 545 55.8 56.0 575 - - - ~ |
4.50) = 460 455 47.1 489 488 513 522 52.0 537 555 549 573 577 §71.0 620 - - - |
6.04) . 440 410 42.8 42.8 459 47.6 47.6 50.2 50.4 51.5 51.8 53.7 53.3 54.7 56.7 56.0 59.0 545 ~ — |

‘:’é 6.00]| - 355 40.0 415 441 4655 47.0 48.6 49.8 49.7 52.8 50.7 495 52.7 555 560 - .~ -
8.02 ~ 40.0 49.0 43.0 46.0 46.0 49.0 52.6 5.5 515 53.9 49.3 58.7 55.0 60.5 57.8 568 - - |
8.00] ~ - 403 410 439 459 456 452 467 480 50.7 49.0 54.0 503 530 57.5 548 542 5300 |

No. 600 61 62 63064 65 66 G7L 06869 70 7L 2T ;|

!

L0g
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Table 38. (b) Larch (Larix Kaempferi) .. ?
e "li\“\D(Sun) | ; / T | »
BB IS 05T 1.0 105 2.0 2.5, 9.008/5! 4.0 415 50" 5.5 6.08i5 7.0 7.5 8:0 /8.5 9.0 9.5 10,0 ‘Age
By, . i = s
Plot ol :

ABLAC 140045 1206 20 1 92879 - el

445017 306000 6 e M G0 2Bl i s T
. 6.0A | 8513.116.520.0 22.6 25,1 25.9 24.0 -
8.0y (817183 16.8/20.0 22,8 24.0 27.6 28.0 ' - 11

8.0 A (1 11.0,12:016.4 18.7'81.3 835 244 1L '280

BUOTY | e gl ol Y b e e g 1L L

Wi L DU T

4.5 A ~ 19,0 24,0264 30.1 32 5/35.1 39:7 42,0 '~ . -

4.5 ] ~19.024.0 26.1/80:0 30.3! 828 340+ 1= s |
= 6.0 & L= 20.3125,3,29.9.32.9./86.0,37.2/39.2 48.0 .| | Wk ]
B il g D, 15.0 17.9 23.0 26.3 28.4 32.6 35.3 37.7:37.7 42.5 . - 16
' 8.0 A 14.3 19.3 24.2 28.9 31.8 34.0 35.9 36.4 39.8 40.0 42.0 ;

8.0 [ ~ 16:0,24.3 98.0 32,0 86.7:36.8 39.6,: = 1 = -

No. B Bl g e e T

4.5 25.0 31.7 36.2 38.5 40.9 43.7 46,2 47.8 48.0 50.0 - -

4.5 PUREANCRL I 3 B bl AL o e 8 S TR e
35 6.0 A " 29.027.0 39.3 43.3 47.8 48.0.49.5 51.8 51.0 52.0 \
g .04 - - 32.837.441.4.43.9 47.1 49.2 50.8 50.0 51.5 23

8.0 A ~ - 37.535.7 43.1 44.9 47.4 49.9 50.5 51.5 49.0

8.0 [ —  -34.038.5 - 46.045.547.251.353.0 ' -

No. 1 i 2 e L R

802




45 A 38.0 41.3 44.0 47.7 50.8 54.0 55.3 55.0 53.0 -
4.5 0 SARTSRG  30.0 45,3 480 T e e
e |- 604 ~ 44.0 44.5 53.6 53.6 55.2 56.5 62.0 61.0 61.0
S 6.0 O 41.043.7 47.2 89.1:51:2 3.7 53.0 55.7 | = 27
8.0 A — 41.0'44.3 48.0 53.9 54.4 55.8 58.2 60.0 57.0
8.0 [ 0 s 08 §6.6.57.0 B7.0% =
No. 16, 117
45 A 40:D:40.5 45.0'48.8'51¥8'54,1 BO.3.58.5 .+ tim o
4.5 e Lt e AgsoBA R el L L e
s 6.0 A — 44.0 45.5 50.0 57.4 57.9 58.9 60.3 64.0 65.0 64.0
2 6.0 [J = 4100 45,2/ 81,3 50.2 K3.¢ 57.6/55.3 61130 &+ .1 = 30
8.0 A ~ 43.045.8 49.0 52.0 56.5 59.8 58.7 63.0 64.0 66.5
8.0 O S0 4w TR O SRR B LG
No. 18 . {19 120
L5 A \53.0 - 54.0°41.0 50.8 53.7 52.0'60:0 59.3 64.7 58.0 . 63,0 . -
4.5 0 SR b RIER T YO S SR
i iphg R AR URNRER I - 0 I TR T s 0 R
S 6.0 O] L. 243.0°52.0 50.0'51.6 . = 56,7 61.158.562.0 6350 = [~ 'lisp
8.0 A - - -50.0 ~58.060.863.0 66.5 68.8 68.8 68.0 69.5 73.0
8.0 O Lot s e LN b e G I A T
No. 21 22 23 24 !

602
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Table 39. The correlation coefficients (r) between tree-density and mean heigt of -

2> |
3 8 (Sun) 5 3.0 | 8.5 | 4.0 i 4.5 [5.0
1915 NO- 6. ‘}
+0.85 +0.72 —0.41 |
12 pEotr £0.05 +0.13 +0.23
+0.98 +0.85 +0.85 +0.74 +0.68-+0.57
16 P Eofr +0.01] +0.07 40.07 0.12 +0.15+0.19
s Mo ‘ 21 ; 23 | 24 | 25
+0.60 +0.77 +0.65 ~+0.53 +0.61+0.59
18 PEofr +0.18 0.1 £0.16 40.20 +0.1740.18
1026 No- = 0 =l
+0.96 +0.83 +0.83 +o.83‘i+o.74
23 PBofr +0.02 0.0, 0.0 +0.0940.12
1930 No- | . 39 | 40 | 41
+0.86 +0.81 -+0.98+0.87
2T pEofr L £0.07 0.0 io‘.o1!io.o7
1033 No- 49 ' 50 | 51
+0.64 +0.91-+0.81
30 pEofr 40,16 £0.054:0.09
1043 N | | 60 | 6l
| | " +0.371+0.92
9 pRofr | | | +0.24+0.04

'+ The unit ”"Sun”=1/(,”Shaku” 1”S haku” ="/ metre:
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trees with respect to diameters for each age of the forest.(a)Pine(pinus densiflora)

| i : :
5.5 6.0 1 6.5 76 | 7.5 i 8.0 | 85 | 9.0 | 9.5 | 10.0 l 10.5
| :
| | T ‘
| [
l ' \
j ‘
< BN | ‘
|
|
26 27 & ' |
+0.36/ +0.74 ! |
+0.24 +0.12 | : | |
3| o ‘s e | a2 |
+0.58 +0.59 +0.50 +0.40 +0.57
+0.18 +0.18 £0.21 +0.23 +0.19

42 43 ’ 44
+0.88 +0.76 +0.58

1 TR [ 47 ; 48 |
| | +0.80 +0.57 —0.04 +0.52 L

|

\

|
:tO.lOt +0.19 +0.27 +0.20
|

+0.06 0. 12, +0.18

© 52 \ 54| 55 | 56 \ 57 | 58 | 59 |
+0.79 +0 .74 +0.36 +0.50 +0.59 +0.54 —0.12 +0.34

+0.10 £0.12 +0.24 =0. 21 +0.18 +0.20 +0.27 +0.24

8

62 63‘64'65|66i67 68 | 60 | w'| 1l @

+0'64i +0.89 +0.55 0. 42\ +0.65 +0.78 +0.63 +0. 92‘ 205 18‘ +0. 75 +0.16
+0.15 :I:0.0G; :E0.19 ~E0% 23 0. 16‘ 0, 11‘ +0. 17l 0 04 =E0. 27 +0. 12‘ +0.27

P.E of r=Probable error of r
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Table 39. (b) Larch
Year D
2t (S 1.5 2.0 2.5 3.0 35 4.0
1914 No. 2 3 e
r +0.91{ +0.06| +0.06| —0.45
11 PE of r +0.05 | +0.27 | +0.27 | +0.22
1919 . No. 5 B i @ 8 9 10
r +0.38| —0.06| —0.60| —0.38| —0.70 | —0.62
B PEofr | +0.24| +0.27| +0.18| +0.24| +0.13| +0.17
1926 No. 12
r —0.17
23 PE of r +0.27
1930 No.
r
21 P.E of r
1933 No.
I
30 PE of r
g
1942 No.
; &
39 *

PE of r




(Larix Kaempferi)

213

45 | 50 | B5 | 6.0 | 65 | ‘7.0 | . 75-[ 80 | 85
|
1
—0.19
+£0.27 }
13 14 15
—0.57 | —0.50 | —0.55
+0.19 | £021| +0.19
16 17
—0.26 | —0.51
: +0.26 | +0.20
3 18 19 20
—0.37 | —0.48| —0.80
+0.24 | +0.21| +0.10
21 22 23 24
—0.06 | —0.73 | —0.03| —0.91
+0.27 | +0.13| +0.28| +0.05




Table 40. The moving courses of distribution of tree-numbers respecting to claer-length with increase of ages of forest. (a)Pine

Vg

4.5 | A R 6.0 B0 VNG R i
| |
27 30 40‘1 16 18 23 27 30 40 16 18 23 27 30 40: 16 18'23 27 30 40 16 18 23 27 30 40; 16 18 2327 30
, ‘ ‘
SEEEEEEEEEEICEEEEEEEEEEEEREIEEEEREEE
2 ! i i g e ¥
B & g & (11 T2
G 1 151 8 39 4 57 5
588 922 54 .9 g b O 7722 134 15 1
¢ ledan A | 76 12 ’ 153'18 /1 173 42 104 47 3 119 56 3
7 [2525 2 136 28 1 192 31 1 199 62 4 91 61 5 12374 3.2
g 185762 - 140 33 1 1 197 55 5 179 79 7 : 9269 5 1 45105 3 -
O L 0 23166 .1 1 178 81 4 1 98 82 16 3.1 (55 77 11,2 7941334
10 | 98120 10 2 114 86 4 1 95116 16 3 98771572 "~ |15 6516 5 1 6673 5 1
] B R ‘133100 6 1 41 67:14 4 18,54 828 - 65215 6 - 24229 9 -
RS ) S 16109 6 1 1 | 98240 5 227 8407 = e M A0 25 40 19 5
13 |29 27 11 5568179, 1 b A A 1 64 9 3 99 (9296 .8 63523 .1
o 2455 8 2 30 49 9 2 =14 30 12 2 0 VO O T e R 21325 6
15 12 37 25 2 g e A | T R 12628 4 6 19 11 10 1529 6 -~
e 249 22 3 761 2l o 235295 1244 4° 31427 5 1@ 423 4 1
17 13826 6 14332 '7 - s e 0l Ol R e Tl S e G 32320 i
18 19 35 10 40 19 4 | 12 39 15 1‘ 6 40 11 123011 1| At
1o 13 20 27 A e e R . T 2 25 30 2,13 15" - gl B ot
30 kG A iae . 1 11 16 14 1 22814 4 14 20 1 2018 192 1, 81904
21 3132 1 702018 2| 16 21 - 14 28102 A o (0 215 3
22 ~ 824 3 L agiie ol 18 28 4J 616 9 526 - 125 4




23 1300 4\ il o oftcv ! 419 6 2:10 1
24 119 1 22 3 311 9 211 3 S 169 ey
25 15 2i 125 5{ Wi la gl | il 20@ S 6 13
2% 10° 7, 11 4 3 11 116 1 6 8 2 12
27 7 1oi 7 6 o8 - 221 4 10 oN9
28 2 91 1 91 1 17 - 141 2 11} 2.1
29 111 3 12 116 1) 2.4 10
50 2 118 14 - 16 3 8 12
31 19 110 18 ~ 1 J 7
32 22“ 2 13‘ ' 10 1 en 11 7
33 18 23 13 7 8 4
34 17 15 8 A 3 5|
35 19 a4 8 6 2 3 4
. 36 8 8 3 i) 4 X
37 4‘; 15 1 - 4 by
' 38 1i 4 1 J; 5 N
39 1 5 = = 1 3
40 2 2 - - - 1
41 1 1 - - - -
. 42, - 1| e - ' - =
i ] i dfaenn ; _
Sum {752 562292193193 186%774541 287186186 169§939 507279272173 163:760 443256258170 1552492 473182175175 98:5()4 493193192189127
e, iim 2 B d ROt 5 5 2 2.8 4
Total (752563294195195 189:774 541288187186176939507 279272173 168:760 443261258170157492473182177 175 106[504 493193192189131
Notes : c.l=clear-length. Unit 1 Shaku='/s3m.
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Table 41. The mean clear-lengths (Mh)

age gof the forest.

, standard deviations (c¢h) , and coefficients of variation (c.v.) for each

year

1 (age) 4.5/ 4.5 6.0 6.0[] 8.0A 8.0[]

| yere oMbl Bi0ss0los 8.37+0.04 7.80+0.04 7.24+0.03 6.7240.05 5.97:£0.03

’ oh 1.61+0.03 1.5740.03 1.69-£0.03 1.4140.02 1.7540.04 1.39-£0.03

| 10 cv 20.0 18.8 2.4 19.5 26.0 23.3

{ :

) lgo1 || Mh. | 10.53+0.06 | 10.32:0.06 9.9740,06 | .8.83+0.06° | '9.07+0.08 8.48:0.05
= ! ‘ oh 1.99:-0.04 2.14-£0.04 2.09-0.04 1.8940.04 2.4340.05 1.89-£0.04
bR R 18.9 19.8 21.0+"! 21.4 26.8 22.3
e e Mh | 15.01%0.10 | 15.98+0.10 | 13.91+0.10° | 12.69+0.00 | 12.77+0.15 | 11:82+0.11
o oh 2.54-£0.07 2.47-0.07 2.52::0.07 2.15-:0.06 2,90-£0.10 2.23:£0.08
2 e 16.9 ' 15.5 18.1 16.9 ik 18.9
=
& tidh Mh | 17.33+0.13 | 17.9040.14 | 17.49+0.12 | 16.8240.12 | 16.0740.16 | 14.84:0.13

oh 2.91:0.09 2.9140.10. | 2.93:0.08 2.83+0.08 3.14+0.11 2.76-£0.09

= cv 15.3 16.3 16.7 16.8 19.5 18.6
b Mh | 21.68+0.14 | 22.50+0.17 | 20.75£0.16 | 20.22+0.15 | 20.5740.21. | 19.61+0.16
oh 2.92::0.10 3.45:£0.12 3.05£0.11 2.9040.11 4.04+0.15 | 38.35+0.12

30 v 13.5 15.3 14.7 14.3 19.6 1l
ks Mh | 31.24+0.18 | 31.80+0.23 | 28.7740.21 | 27.61+0.17 | 29.96+0.31 | 27.50+0.27
| oh 3,734.0.13 4.47+0.16 4.06+0.15 3.2240.12 4.53£0.22° | - 4.55:0.19

s e 11.9 14.1 14.1 11.7 \: a5 16.5

81¢




(uoydwees] XLIBT) yoIe]

L Mh | 13.4540.12 | 12.1540.27 | 12.3340.16 | 11.5040.12 | 10/44+0.15 | 11.1240.34
oh 2.90-40.09 | .2.2840.19 |/ 3.1440.11 | 2.49+0.09 2.8240.10 " | - 2.934:0.24
16 e 21.6 18.8 o516 21.5 o7 0 ! 26.3
doon Mh | 22.4540.24 | 17.00+0.81 | 22.74:+0.27 | 21.33+0.20 | 22.25+0.23 | 22.74+0.47
oh 3.85-£0.17 4.63+£0.57 | '3.89+0.19 2.9340.14 3.244.0.16 3.06-:0.33
23 e 17.1 927.2 171 13.7 14.6 "13.5
i Mh | 24.2140.32 | 19.63+£1.16 | 25.8440.41 | 23.20:£0.38 | 26.00£0.36 | 23.7040.57
oh 2.5340.23 .| 4.87+0.82 4.2540.29 3,97-£0.27 3.7340.25 2.650.40
o ax v 10.5 24.8 16.4 17.1 14.3 1.2
|’ _
G Mh | 25.7340.35 | 21.75+1.23 | 27.3140.42 | 24.4640.31 | 27.76+0.36 | 25.40-0.67
oh 3.8940.25 5.174-0.87 4.36-0.30 3.26-40.22 3.7540.26 3.1440.48
30 cv 15.1 23.8 16.0 13.3 135 12.4
fode Mh .| 27.7740.59 | 81.50+1.53 | 32.64+0.60 | 27.0040.47 | 32.27+0.59 | 30:00-0.71
oh 4.8340.42 5.55-:1.08 4.7240.43 3.82-+0.33 4.8040.42 | 2.78:0.50
* cv 17.4 17.6 14.5 14.1 14.9 9.3

notes:

The unit of Mh is “ Shaku ” 1Shakn=10/33 motre.

61¢
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Table 42 The tree-densities, index-numbers, and the mean clear-lengths for

each age of the forest.

! | 454 | 450/ 6.0a| 6.001] 8.04 | 8.00

1 | Treedensity 6,393 5,628} 3,495 3,023 1,847; 1,744

%‘:} 2 Index-number 100 88‘ 55 47 . 29 27
5 3 1919 16 8.04 837 7.8 724 673 59
g | 4 1921 18 10.53 10.82  9.97 - 8.83  9.07  8,4¢
§ 5 1926 - 23 15.00 15.98 13.91 12.69 12.77 11.8
é_.; 6 1930 27 17.33 17.90‘ 17.49  16.82| 16.07 14.84
§ 7 1933 30 21.68 22.50 20.75 20.02 20.57 19.61
8 1943 40 31.24 31.80 28.77 27.61. 29.96 27.5(

| — ‘

| 1| Treedensity 6,8785 6.273 3,835| 3,227 2,200 1.8
?g; | 2 | Indecnumber - 100 91 56 47 32 2
A 1919 S 13.45} 215 1233 1159 10.4 11,12
2| 4 1926 23 | 22.45i 17.00 22.74‘ 21.33} 2 B
A 1930 27 | 24.21i 19.63 25.84 23.20 26.00 23.7C
=21 1933 30 | 25.73 21.75 27.31% 24.46 21.76  25.4C
g |7 1942 39 i 27.7-7; 31.50 3264} 27.00i 32.27§ 30.0C

Notes : The unit of clear-length is ”Shaku”. 1Shaku='%/s3 mtre.




* Table 43.The correlatien coefficients (r) between tree-density and clear-length for each age of the forest.

i Age \ 16 18, [ 23 | 27 | 30 | 40
g Year % 1919 1921 \ 1926 4 1930 | 1933 1943
r t +0.88+0.06 } +0.8340.09 | +0.9240.04 = +0.79+0.10 = +0.8740.07 | +0.770.11
Lie Age i 16 | - | 23 @ 27 | 30 | 39
A N R ¢ PRI L e - R N € 1942
e r | 40.87+0.07 | —0.4520.22 | —0.49+0.21 | —0.4540.22 | —0.2240.26
Table 44. The comparison with the heighest mean heigt in a plot to the lowest one in the other on each year.
| | 1914 | 1915 7| 1919 | 921 | 1926 | 1930 | 1933 | - 1942 1943
The heighest e ‘ 450 4500\ 450|450 4500|450 - 4.50
> (A) - b 12086 1 19l7a0 G 2a e | smge L sl e 51.81
& The lowest T 600 800 800 6.00 6.00]
(B) - | 10.99| 17.63| 21.61| 28.88| 33.24 36.99 = 47.44
B/A. (%) i 87.5 | 89.0 | 89.5 90.0 88.9 | 88.9 - 91.6
The heighest 5 sl i 6.0A b 8.0a| ~6.0a| 6.08| 8.04 =
= (A) . 22.56 . 33.07 5 47.07| 54.55| 57.57 | 65.80 -
g, The lowest | 480 - A5 = 4,800 | 480 | Y ABI] L  diBA
(B) : | 18.98 4 28.06 | 38.73| 44.38| 48.00| = 55.90 -
B/A (28) ! Lo sdih 4 84.9 . 82.3 81.4 83.4 85.0 o
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Table 45.: The mean clear-lengths with respeét to diameters in each plot for each age of the forest. (a) Pine

~ (Pinus densiflora)

D(Sun) ,
‘0.5 10 15 20 25 30 35 40 45 50 55 60 65 70 7.5 80 85 90 95 10.0 105 110 115 12.0 125
Plot \‘ , | ]
ABA o B TS 288 R0 me (R 81wy g ) 0 e
A s W B A G R s
B ena Ener T s lne  Re B e reid lediian’ (L e
SR T e e L DR e e RS R
ik Sla 1l wiss e Ba me GG on gl manicigss il gin
S PR T R o R R
Nou Gt e gl e W e R
Sl N 6.0 9.1 10.4 10.4 10.9 10.7 10.6 105 10.0 9.6 9.3 100 -
g R 6.0 7.2 10.1 10.8 11.2 11.2 10.8 10.8 10.0 10.8 80 80 -
7 80 90 8706162 102100 10.3 102 85 .06 | =
= e 70 /8087 B9 98 01 8883 85 83 apligo | -
i 8.0A 90 81 7.8 98 93 93 94 88 86 95 78100 6.0
8.0 7172 79 89 88 ‘90 89 7981 75 78 9080
No. g Wik S b s VR R (G il i
4.5A 140 152 155 155 148 15.3 148 151 146 11.0 133 - -
{1 e 140 160 169 165 16.6 158 156 157 150 159 155 - -
S 6.0A 143 144 137 147 140 138 135 139 149 123 125 120 -
b 6.0 10.0 11.7 131 131 125 13.0 124 126 129 12.0 100 140 -
it A 4120198 131120 131 127 130 125 118 128 80 '~
8.001 o5 114123 122 121122 115 112 10,6 120 113 110
No. 21/ P27 P " of \on( op Loy o8 a9 30

336




17.0 20.3 186 17.1 17.7 17.4 17.3 17.3 17.1 17.4 16.0 15.0

4.5A e Tl
e RN B N - "L 210190 192 183 186 18.1 185 180'17.9/158 160 - . - 160
S 17.0 155 17.5 19.1 17.9 18.3 17.6 17.1/16,5 16,9 18.2 17.3 148 15.0 160 -
8| . s.00 - 163 162 16517.0 169 175164174 167 149 168 170130 '~ .=
sl R - - 150 176 156 157 159 161 17.0 15.7 164 181 139 120 105 -
8.007 . - 167 143 152 15,6 14.4'151 147 151 134 14.1 13.7 115 13.0 10.0
No. ¥ <G - DU R JROLT NN P RIS
45 L 245200 721 923 238 2061913 211 213 L1 B0 WA L = = 4l
e _ 915 23.0 23.3 22.7 22.6 22.4 22.5 22.0 21.8 20.6 22.0 - - 230 - - -
81 60a 92,0 20.8 21.4 22.0 20.7 21.4 216 22.1 21.0 19.3 21.8 165 180 185 - - - -
B 18.0 19.6 20.2 209 20.3 20.2 216 20.1 192 189 180 175 150 - - - - -
R : 21.0 20.4 21.3 21.0 186 21.8 21.0 21.6 226 189 20.2 195 190 140, - - - -
A 17.0 19.2 21.0 19.3 20.9 20.2 20.1 19.1 19.8 189 20.0 17.9 181 145 175 - - 19.0
N6. 42 43 A4 457 46 47 48 49/ 50 51 52
4.5 L~ 305 314 30.9 314 30.6 30.0 317 32.8 311 31.2 29.5 33.3 380 - - ]
21 450 - 30.0 295 314 32.2 20.7 32.1 314 319 32.4 32.6 32.7 32.7 34.0 315 400 - - -
Bl 6.0 . 310 315 29.2 30.0 28.1 29.5 29.3 28.1 28.2 29.2 285 30.4 25.7 32.0 26.3.25.0 20.0 235
o Y < 265,253 27.3 27/6 28.3 27.3 27.8 275 28.6 284 262 255 27.3 27.0 210 =~
ik A PR - 29.0 36.0 183 27.6 28.9 28.8 33.6 29.8 20.8 315 27.5 35.0 25.7 31.0 317 200 -
8.0 L - - 248 27.8 204 200 28.1 26.8 263 27.4 27.8 27.6 28.8 22.7 27.3 26.0 26.3 27.8 24.)
Sl QTR g oo o R B A

€2c




Table 45. (b) Larch (Larix Kaempferi)

D |
\S‘m)‘ 1005150 200 351080 8.5 4000 4,5 150 5.5 6.0 65 7000, 7.5 8.0 8.5 000 9,5 10,0
Plot ‘ b
4.5A A o S TR e 5 oo 1 T o Y R n
8| 4.50 e 1 5 T o Tl e RS G e R R e
© | 6.0A RN 1 P ol e I > e i B O s TR - Tl 1 RS
B )ielem | 9.0- 97 109 10 115 122106 e a2 e A 4
T 80a|'85 9.8 89 10.4 10.3 115 10.5 10.4 10.0 14.0 13.0
BFL 7 = T 10000 9.3 108 130 12 3 108 1By 0 e
No. | R ol L e D s :
4.5 | 12.0°/21.0:'20./8' 24,0 021.77'21,8 2d0 902 oep 130 (. -
g 450 =Bl s RS R A B DN
S | 6.0A ~ 19.0 4.0 92,1, 22,6 20.6. 23.6 21.5 24/8 200 22.0
81 6.00 ~ = V188 20400 22,4 1298 o113 o2 (1.2 9.0/ 200
L S S 20000 1923 221 202 227 225 a2 1.8 9550
8.00] LRI N A S TG e N TR
No. B e e
4.5 : 280 24.6:/23.8 28.8 4.6 2702 95.0 240, 1407 5
g | 4.50 ‘ - Fodie il TR 2Rl 16,0 Al EiL
S| 6.0a o= 23,0 2305 29,2 | 27.8 2404 94,3 120.0°°21.0; 2810
8| 6.00 —.92.3798/0. 240 23.3 24,0 22:8\ 14,0, 220 ) =
Tl 804 : ’ - 20.5 26.7 22.57726.6 26.8 '25.5 27.2 29.0 25.5
8.0 . ; ~96.0 i SRR o L
No. R 24 13

1444




4.5/ ' 56.0. 25.8 2004245 244" 98,1 253 FrE L N
5| 4.50 / s e O S o o, SR haeag ¢ S LT bl
S| o6.04 <22.0' 24,07 280 306 97.3 £7.4 256 .29.0° 26.0'128.0
2| 6.00 | | o m) oNURY a6 || alol e 0 L aaihi 0 7 D i e
ThBaA . gy X ~ 20.0 29.0 25.0 25.5 29.0 28.5 27.9 27.0 27.0 24.5
8.00] : ) B0 e i el 95 01950 1355280 L
No. ‘ ‘ 7 i Rl e
4.5 |/ 270 = 92,0 1 85.0.25.5-29.3 80,7 28:2 31.0. 297 2aly | =
g | 4.50 e 2 B0 T = T SR G 3200) 3800 7280 iy | B
£ 6.0a i T U e SR S B 6 BBV B30 a0 BN B¢ At in
2| 6.000 Llh L apgiiogly BeE R4 - 98,2 9gae0ln iR Y 485
i gy Sl c gl s L agiveans B1LE 8208 SBu81 B0LT 5308
8.00] o ARG W T o e R e s el o e R e R
No. i i | SRR SR

4é¢e
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\Tabl 46. The correlation coeffiqients(r)between tree-density and mean clear-legth of

st ! ! ;
Year D G . : |
o ' 1.0 | 15 | 8.07 255 | 801 3.5 [-4.0 ‘ 4.5 | 5.0
E S )7 A i [V s 177 il FS
L RE s e e
" r | +0.38 +0.82 +0.85 +0.91 +0.79 +0.86 +0.79 +0.79. +0.83
16 \ ! | | \ \
P.E of r ] +0. 24 +0. 09 iO 07 =03 00 +0. 10 +£0.07 ﬂcO.lOi +0.10, £0.09
1091 | No. ' W wL B b W B = ER
ey —0.77, +0.33 +0.99 +0.80I +0.94 +0.90 +0.88 +0.85 +0.81
J’P of r‘ +0.11 0.25 +0.01 0.10, +0.03 +0.05 +0.06 +0.07 +0.09.
e |- No. ! o1 | 22 | 23 2| 2
- r : ++0.87 +0.92 +0.91 +0.85 +0.94
PEof r +0.07, £0.04 +£0.05 +0.07 +0.03
“tosg | -No. 3l | a3 B
- r +0. 6011+0 79‘ T0.93; +0.67
: PEof r | +0.18 40.10 +0.03 +0.15
1933 | No. 42 ’ B3| 4
- r +0.87 +0.71} +0.82
PEof r £0.07, £0.13 :0:09
1943 | N | 53 | 54
- r | | +0.07 +0.72
PEof r 1 :tO 27 £0.13

Notes :

The unit of diameter is "Sun”, 1Sun=1/; *Shaku”.'
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trees with respect to diameters for each age of the forest.(a) Pine(Pinus densiflora)

[ | ? | ’ e
55 1 6.0 1785 1 7.0 7520 8 1 8.5 l 9.0 } 9.5 | 10.0 | -10.5
Sles a8 ’ | | 'r
i : = [ =" [ \ == |
e e L T R R
S e e
19 20 | by | | |
[ | [ | |
+0.68  +0.74 . e l
+0.15 | +0.12, | | | | | |
26 27 128 | .29 | 30 | | |
+0.92 | +0.91 +0.82 +0.62 +0.58 | |
+0.04 | -£0.05 +0.09 +0.17 +0.18 | |
35 36 | 37| 38 } 39 | 40 | 4 ‘ |
+0.79 | +0.81 +0.66 +0.88 +0.63 +0.18 +0.62 |
+0.10 | 40.09 +0.16 +0.06 +0.17 +0.27 +0.17 ,
45 %6 | 47 | 48 | 49 | 50| 51 | 52 | |
+0.84 | +£0.74 +0.72 +0.54 +0.32 +0.93 +0.39 +0.61 |
4+0.08 | 0.12 +0.13 +0. 20\ +0.25 +0. 03 +0.23 +0.17, \
= 56 | %7 | 58 | 5| 6 61 ’ 63 * 65
+0.77 | +0.65 +0.80 +0.17 +0.88 +o 9 0. 56, +0. 83 +0. 02 +0.91 +0.72
40.11 | 40.16 40.10 +0.27 40. 06 0.05 +0.19 +0.09 +0. 28 +0.05 +0.13

1Shaku = '"/33 metre. P.E of r=Probable error of r.
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Table 46 (b) Larch (Larix Kaempferi)

| |
~ Year D |
- e s 2.0 | 2.5 I 3.0 3.5 4.0
e No. 1 2 g~ 4 5 6
r +0.80 | +0.90 | +0.91 | +0.91| —0.01| +0.76
/16 | PEofr +0.06 | +0.05 | %0.05 0.05| +0.28| +0.12
1926 No. i 8 =
Tt 1 : +0.23 £
23 | >
PEof s = ' ‘ i +0.26
Iogh.c 1 | |
L l |
o PEOEr | % |
woax | - Mo | = |
| L \ [ i
W T REete - |
T S SRR Vi g ———— 77‘ = 77: . —
1942 \ No. ‘ | |
B e | 5
| PEof r l ' \




P

22,

4.5 5.0 5.5 6.0 G5 7.0 7.5 8.0 8.5
7| z
+o.23].
+0.26 |

v 59 10 11
—0.64 - —0.21 | —0.32 | (
+0.16 | +0.26 | +0.25 1 1

sy i
+0.22 | —0.47 i
+0.26 | +0.21 ! |
Vo e [ 16 i
+0.05‘ —0.44 | —0.02 ‘
+0.27 | +0.22 | +0.28 ;
= o wol 1 20
—0.05| +0.44| +0.10 } —0.94
10.27 | £0:22 |- +0.27 2603




Table 47. The moving courses of distribution of tree-numbers respecting to branch-spread with increase of ages of forest.

»

(a) Pine (Pins densiflora) 7 <
# j ; . ,
| 4.50 4.50] | 6.04 6.00] | 8.0A L
Age |18 23 27 30 40/18 23 27 30 401823 27 30 40 18 23 27 30 4018 23 27 30 40/ 18 23 27 30 40
\\Year ¢ e e O GO G GO S G = N ™ Gl o 4 G 1 »—*
o S e S o SR o \ e
(Shake) N :
3 ~ o ot o ‘ T "
4 S i 24 0 SR g At s AR g e R el s | Bl | 1 2 L SRS e
D SV | KON g ke e Yt (Rl (R il | lihos i ST 0 LGl (RO A2 R o g VORI ol Al RSB il = OV, g S 1
6 BRGS0 A 1o IBRT T 4 T AglEL 24 AR i Al g o s G S8l oy e b s g g 0k 19 S0 6!
7 TR AT AR d0 Y 23185 1 AR By g TI6E - A5 361 B IR B SO RG] B4 C ARSI g2 S AR LA L DO T R
8 61,490 200120 24 46 5 ¢ 220 17 LAY 681 32 gt a2 A TN A2 GG G2EINST 261 A L8 8 AR IBs DA LT TS
9 35 153 81 26,21:35'56 . 21133 25129 514l 28 251 300 B Ik WA T S Ia6n3  OgH26G T 00 TA2R) (851120 25 20}
10 S0 48 3T 340 AR 35112009 gl g 34 kAN gy oo DT BN AT A0 TEICH S 345 B 33 151E90: 805 29 290116
11 7:788 33 30 18 5B 31 25 0l 793 3R IGO0 Dk L B4 oS SIS 2T iR 2% TN 9 (T A28 S0 TES
12 o400 a3 ol A TR 33 1330 G2 T2 251 s o e S S0 DT S by | SO G 6] 20 e B A
13 Brg e 2g 1@ W e 981 g G ol b ARSI LSRR e e U AT [RLTRE o HER5  e  a TERR eh» SRRIEE < Rl 2 (Rl
14 6 6L 2 B = BBl R AT Ayseunsdd ey A e e ke [ Rl ol 5
15 IR SRR | R i R S e RS S0 R < oAt e o e AU U el T BT R
16 6 IS RS i A S ST 1 B i el B 2 1 2 Al
17 1 b s Dy RO S e T AT i | 7 L (I S s
18 : 3 R 1 = A I T AL = e 2 g LG ANl |
19 B 2 2 1 L e g
20 1 . A 1 & S 1 2
5 : . 2 2 ! 1 i 7
22 = =~ = = # i
I | : i
Sum 1294 292 193 193 186j291 287 186 186 169:279 279 272173 1631267 256 258 170 1551182 182 :175 175 98?,193‘ 193 192 189 127
someclse| .2 202 3 i 7 B &b p 2 8 4
' N ok L | i '
Total 294 294 195 195 189291 288 187 186 176|279 279 272 173 168267 261 258 170 157182 182 177 175 106193 193 192 189 131
. ' ' | e o
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Table 47. (b) Larch (Larix Kaempferi)

55 31; 15 .15

| 4.5 4.50] | 6.0 | 6.00] | 8.0C]
Age- |16 23 27 30 3916 23 27 30 3916 23 27 30 3916 23 27 30 3916 23 27 30 3916 23 27 30 39
A o = ,_. ,_. ,_. ._‘1 T )—ﬂ‘; =S S »—A( [~ S r—ll o~ S ,._.1 e B
05 T T e Fo R o (TR ToR MR T M T o LTST 7 PR T O to\ ol 7= T T R To TR o T o T TSR T B TV To T TN TN
s (B B 828 EE S S 288 88ELER83 888 g8 88 8
Shaku ‘ 1 o 3 | | :
g ) T — | v : L
SR L - - -
4.l e e - 1 (R O SR 1 -
R T e 4 1 9 |8 el 8 S A I 1
6. |63/ 300 4,8 (2.5 U ol TS S T R S . LI S SO 0 i T
7. amapiie B e nal LT i e e i el e dl e giga s R U A
S U A U s Gl N T W S TR - B G T G R e i Tl VS Y R
9 A i R R b G PR R W BB e R e e T R S
10 TR AL B R EEG R WO N TR I P e T T WO G 1 T R T
11 TR RS S0 SRR T o S g gt Vgl gk Tl IV LY s Al e ~ 1
12 - ACLEREIE T -1 A T R . 1-3
13 & 1 - 1 3 4 3 i
14 = e 2 5] 2 =
Hos - 1 1 o 1 -
16 1 1 - - - -
Sum (119119 5 55 3015 15 8 8 697 94 49 49 28 98 97 50 50 3095 93 49 49 3019 19 10 10 7
e | | |
Total %119 119 56 | 8 8 607 94 49 49 28{ 98 97 50 50 30 95 93 49 49 , 301| 19 19 10 10 7
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Table 48. The mean branch-spreads (MR) standard deviations (¢R)

“coefficients of variation (c.v) for each age of the forest.

| 455 450 | 60a |- 600 | 8.0aA | 800
1921 MR | 7.30:£0.06 7.29+0707 7.33i0.06; 7.594:0.06 7.99::0.09 7.76:0.09
| | 9R | 1.5240.04 1.70:0.05 1.4240.04 1.55::0.05 1.8540.07 1.77:0.06
] 181y 20.8 23.3 19.4 20.4 g e
% o2 MR | 9.00£0.08 8.85:£0.0 8.48+0.03 8.71+0.09 9.76-0.11 9.41:£0.11
= R | 2.0640.06 2.16::0.06 2.03::0.06 2.22::0.07 2.26::0.08 2.2940.08
5| 2 ey 22.9 21.8 21.6 25.5 23.2 | 243
T el e T e T = s S S| e e e
3 1030 MR 10.22:£0.1110.8140.11 9.66-0.10] 9.43::0.1010.90-:0.13 9.80-0.13
2 OR | 2.180.07, 2.2540.08 2.42:0.07 2.3140.07 2.63::0.09 2.72:£0.09
g Al | o 21.3 20.8 25.1 24.5 2.1 |- 278
V] e e e e e e S e e e === =2 B NN A s ol
19331 MR 11.09:0.1211.06--0. 1110 24.40. 1410.35:t0.13‘11 055016 10.48:0.22
o (R .| 2.4420.08 2.2540.08 2.69:£0.10 2.45::0.00 3.2040.12 3,2140.11
P | o 22.0 20.3 253957 20.0 | 30.6,
1 =
1od3 MP | 9.69::0.14 9.93+0.1510.13:0.1710.044:0.1611.26-:0.2410.89£0.22
oR | 2.9240.10 2.89:£0.11 3.30+0.12 2.97:0.11 3.4540.17 3.72:0.16( -
0 ey 30.1 29.1 32.6 29.6 30.6 34.2
1919 MR | 5.74:20.05/ 6.2740.17 6.74:&0.08; 6.74:£0.07) 7.19+0.09 7.21+0.15
R _| 0.8140.04 1.00£0.12 1.2140.06 1.0140.05 1.24::0.06 1.00+0.11
= [0y 14.1 | 159 18.0 15.0 17.2 13.9
et
2 |1029 MR | 6.7620.11 8.2040.25 7.634:0.10 7.2040.10 8.14:0.10 7.74:£0.21
= R | 1.7240.08 1.42:0.18 1.4040.18 1.460.07 1.45::0.07 1.33%0.1
o e 25.4 17.3 18.4 20.3 W2t e
=3 :
| 1930 ME 7.611:0.13‘1 8.7540.29) 8.45+0.15 8.104:0.14 8.67-:0.15 8.90:£0.22
: R | 1.3940.09 1.200.20 1.55:0.11 1.42::0.10 1.5440.10 1.04-0.16
g1 % ey 18.5 13.7 18.3 17.5 178 1.7
&1 ,
2 | 1933 MR | 8.22:0.13 8.25::0.26 9.02::0.18 8.54:0.14 8.52::0.15 8.800.37
oR | 1.42:0.09 1.09:0.18 1.87::0.13 1.51+0.10 1.59+0.11 1.720.26
0 o 17.3 132 20.7 17.7 18.7 19.5
MR | 9.83:0.2610.83:£0.9311.0040.1910.13-£0.2510.474:0.2411.29+£0.33
1942 | I
oR |2.0040.18 3.39-0.66 1.49:0.13 2.0140.18 1.97::0.18 1.284:0.23
Plov | 2126 3.3 | 1355 [ope e D
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Table 49. The tree-densities, index-numb/erS, and the mean branch-spreads

for each age of the forest. *

| | 454 | 450 6.0a | 6.00] 8.0a | 8.000
L | 1| Treedensity 6,393 5,628 3,495 3,023 1,847 " 1,744
g |2 Index-number 100 88 55 47 29 27
= 3 1091 18 7.3 7.20] 7.33| . 7.50  7.99  7.76
o s | <
g 4 1926 23 9.00, 8.85| - 8.48 8.71 - 9.76] 9.41
Fda |
;T" 5 1930 27 10.221‘ 10.81  9.66| 9.43 10.90,  9.80
Y ; & |
L6 1933 30 11,09  11.06 10.24| 10.35| 11.05 10.48§|.
7| 1943 40 9.69 9.93 10.13 10.04 11.26 10.89
= Tree-density 6,878 6,27:{ " 3,835 3,227 2,200 1,895
% | 2| Index-number 100 91 56 47 32 28
= | ; ; ==
=8 1919 16 5.74  6.27, 6.74 6.74 7.19 7.21
=y - g 6.76 8.20“» 7.3 7.20 814 7.7
[¢] | |
2 | 5| 193 27 7.6 8.75  8.45 8.10% 8.67  8.90
=h 2 |
5 |6 - 193 30 8.22 8.25 902 854 853 8.8
| :
7 1942 39 | ,9.83° 10.83 11.00 15'13i 10.47 11.29
= | l 1 i a0
- ®  Table 50. The correlation coefficients between tree-density é;nd mean -
branch-spread for each age of the forest,
a » i
Year | 1919 | 1921 1926 | . 1930 | 1933 logz | 1943
: \ ! - | :
Age 16 15 2 30, 39 40
| i' — ; 1
Pine! -~ |—0.85:0.07—0.48::021 +0.234:0.26 +0.48-0.21 - -0.86+0.07
s : | = ‘ ;
| | ‘ -
Larch!—0.97i0.02 .~ —0.35+0.24—0.55-:0.19 —0.56+-0.19 —0.4540.22 =
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*'Table 51. The mean branch-spreads with resped_; te diameters in each plot for each age of the forest. (a) Pine (Pinus

‘ No.

i

densiflora). v
D(Sun) ‘
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Table 51. (b) Larch (Larix Kaempferi)

D(Sun)
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Table 52. The correlation coefficients (r) between tree-density and mean branch-spread of trees with respect to diameters

for each agé of the forest. (a) Pine (Pinus densiflora).

\

Year D ! . ' L0 s
o (o 2L ' 3.0 { 3.5| 4.0 4.5 | 5.0 6.0 ) 6.5 7.5 : 8.0 8.5 | 9.0 | 5 | 10.0| 105
Ll e 1'2;3i4‘5_6 sl ‘ | ‘ | 5
r +0.6140.55—0.10—0.31—0.17 +lo.14~o 30 0. 55 ! X ’ |
B PEetx +0.17/40.19x£0.27£0.25 0. 27 £0.27£0. 25‘¢o 19I ‘ | ;
ok e ; o | 10| 1| 1 sl 1 5.0 76| 17:) 18 e
| | | t
r | ~0.02—0.34—0.28—0.38—0.06 +o.43’¢o 19 o 72—0.57—0.76 '
B REor gl 0,280 24i0.25i0.24fo.27io.zz)io .27£0.13:0.19/+0.12 |
e No. 1 19 120 | 21 Cop 1 os | roa] o5 ‘ 26 | 27 } 28 | 29 | !
r | |+0.66 +0.27+0.27,+0.08 +0.02;‘+0.01+0.38—0 10—0. 52\ 0.30—0.06 | i ’
21 | PE ofr | ‘:tQ.lG‘iO.ZO}iO.Z_ﬁiO.Z7}iO.285iO.28%:1:0.24:tO :2040.2014:0.2414:0.27) | |
o o | k30 | gl e e 34135‘36%37{381139 O e
A | 4+0.23-0.38 40, 594:0.43 +0.33 ~0.45 +0.72.+0.58 0. 04;+o 27 +0.06% A
| PE of ¢ | 40.2640.24£0.18 +0. 22420, 25\10 210,13 +0.18 +0.20 +0.26 +0.27 |
Lol ( 4| a2 | o3 44‘45‘46 47148‘49‘50151 g
1943 | 2 ‘ | \ | \ ‘ |
bl fi ) i +0.40 —0.63 —0.60—0.16—0.52 +0.17—0.03 +0. 32‘ 0.06—0.13—0.28 —0.52 —0.57
20 BBty | | | ‘io 23&0 170.1840.27 +0. 20\10 27/+0.28 0. 2o‘i0 27!io.271i0.25;i0.20io.19
Notes': The unit of diameter is ”Sun” 1Sun=1/y, ”Shr»lku , 1Shaku="/3; metre. P.E of r=Probable error of r
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Table 52. (b) Larch (Larix Kaempferi).
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