
• 

格の瞬発

• 

格 の 研 究

挿木による苗木養成 ( 1 ) 

外山三郎 山 路木曾男

‘F・

",. . .' 

日 次

1. 緒 言…・ ・… -・・ ・… ・ ・・ …・…ー……………・…………・.. . . . ・ H ・'"・ H ・ . i 85 

2. 強根及開告と温度………・…・ ・ … -……… … ... … ・… -一..…・……… 86

3. 持穂の種類 (大小、幹枝) と護根一-……… ..二.…・………・・・…・…・ ・ 88

4. 殻根と生長ホルモンー…・…一一 …………・…........…………・・…....・H ・ .90

5. 野外の挿床に於ける殻棋-……τ…・・…・・… . . . ...…・ ・ …・… ・・ …… ・… ・ … ' (91

6. 結 言 -一 - 一 一一 ・… ・ ・ …・・・… : 一 ・ … ・ ・- …-… ー ・…・・… ... . ... ... ....…一…… 92

7. 摘' 要・…… い……………… ・ ・・・ ・ ・ ぃ ・……ー……・……・…・ 二 …・ … 9 

8. 参考文献…..……………………一……ー…… .... ・ … ・一一、一一・・ ー い 93
a陣

1. 緒 -圭吾
E司

85 

梢は和紙原科と して勝れたる特性を有してゐ る関係上我閣に於ては古くより栽培されてゐる

が、 最近は叉紗融原がと しても定評があり共の増産ばー居重要であり 、 特に最近の如〈紙不足

を来してゐる時代に於ては共の大量:1:曾産は各方面より要望されてゐる と乞ろである。格苗を仕

立てる方法としては旋挿法 (分根法とも云ふ。) 惨ド司法、 j藍僚法、貫生法等があるが、 最 も普通

に行はれてゐる方法は根持法陀依る苗木の養成である 。 楕は年k;f長元より刈取って輩の皮部靭

皮地維を利用する閥係上、 結賞を見る成木の存するととが少 し 種子を大量化得る といふとと

は母樹の養成で も行はない限り 困難で、ある 。 従って貫生苗の養成は賞際的には行ひ難い質燃に

ある。現在民聞に普通K行はれてゐる方法は根挿法であり、本法が最も安全且つ容易な苗木養

成法とされ又推奨されてゐる 。 然し此の方法は大量の苗木の養成にはやや困難を伴ひ、 一株か

ら精タO数本、 多 くて20-30本位の種棋 しか得られヂ叉母木の殻育を少ても 1 ヶ年聞は阻害2

る といふ歓黙がある。母木を掘越して在棋を採取する場合はっ暦共の生長は阻害される 。 盤僚

法 も大量の苗木養成には、適し主主い。 挿木法が可能で・あれば一株から得られる挿穂の教 も遥かに
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多く有利である筈であるが、本法の可能なるととが文献に言己さ A~ti，f.]~ ，ら一般に行はれ完ゐない

のは如何なる理r:f:ltc依るのであらうか。之に閲する精細な報告官1!{f~~ゃうである占

筆者等は賞験室ïlftK圃場に於て捕の挿木に閲する若干の貰験反量試み、楕の挿木はお向友る4条

件を必要とするか、どの程度可能で、あるか、叉可能であれば貫際挿木を行ふには如何なる鮪に

注意を梯ふべきかといふととを明にした。本質験は格の護根生理全般に豆って貴施した・志ので ‘

は1J.<、費根温度開僚の貰騒を ~Il心とし共他若干の貫験を試み'たに過ぎないが、此の報告が貫f

地に椿を仕立てやう、といふ人ノ々に何等かの参考ともなれば筆者等の最も悦びとする庭である。

本研究は前林業試験場一長林・製博士藤問光長氏、並KjL1'IHi1園大事教授粂林業試験場技官、農ニ

準博士佐藤敬二氏の御督附と御指導に依り貫施したものであり此鹿に謹みて感謝の意を表する

弐第で:あ :S o ノ内本研究は温室建設等の準備期聞を除けぽ、貫際の賞。験は昭和20年 1 丹-8 月の

最も戦前Lの峻烈を極めた期間中に行ばれたものであり 子其の問E鵡舟場の大牛焼失といふ戦災を

蒙りたるにも拘らす=常に貫験並に苗木の管2理に特別の助力を致されたる寺尾勧二、阿部紫、根

岸節子、韮津和子の諸氏の苦労K~'tしては衷心より感謝の貴を表する次第である。

2. 』 控根及び関節と温度

、
2 

・.

温度は押木の可否を支配する大きな因子で、ある亡とは周知の通りである。捕の挿木には如何

なる温度が必要で‘あるかを試験する需に下記の如き賞験を行ったよ

(1) 使用じたる器具

(イ J 定湿器

至是正 0.50 J!J.下)

6 ケの定温器を犬..;< 130 .180 230
. 280 330 380 の 6 階級に調節 (温度訣

、

(ロ ) 植木鉢 直径約30腕、深さ約20糎の柏木鉢30.ケを用意し、とれに 8 分自に苗圃の土

等主李り、植木鉢号ぞ宛を 1 組として曹付の 511前に求々定持器に本れ樫木誌の温厚孝一伊亡

イ呆:った。

(2 ) 持穂

昭和20年 1 月 25 日林業献験場内苗聞に生育中の楕t聖水より成る可《僚件の類似する翠聖却設

取及長さ 20糎に穏ごしらへし、更に此等のものよ bpZ径約 0・ 6- 1. 0 糎φ類似の穂 180 本主最

選?した。 此等の穂は業部を 1 聾夜水道*~手浸漬して翌日挿付を行った。

( 3) 挿付及び管理

椋本誌にはこ唾め水道え水宇交分瀧水し前記の穂を 1 月 26E\1鉢 5 本 1現30字引?叩ーを行q習

後毎日朝~'!1刻濯水を行チ?と共に字担器内の温度及滋度の却がHIを行弓誤差の生じ本いず?初心

の注意字排10存。体I来牢温器門時上下の~廓口りBq し空気の捧;監を計った。叉手:噂建内P乾

燥を防ぐ得FP支部には常:に満水せ争パットを挿入して置いた。従?で字祖母町時賞年昭食事事

90.%以上の潟度を保持じた。

-~ .----
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調査

登板率の調議

1 }ヨ 26日に挿付けたるも のを64 日間 の 3 月 31 日に

掘取って調査した。 温度別の殻根率は第 1 固に示す

理 q 官、売る。 1そ。 に於iて漸 C殻根し、 1車虞の上昇と

共に曲線は急;I'C昇り 230 に於て最高を示し、更に溢

度の上る と共に曲線は徐そに降る。 380 以上の寛騎'

値が無・い泊、ら夫以上の温度の場合の殻根AA況は不明

であるが、 180-380句温零尽格挿木の亨群唱度と見

てよく、 2-00-300は貫用温度と早ると会が出来る 。

(4) 

(イ 〉

温度別事費根~第 1 幽
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( ロ ) 費根速度の言騒

(イ うに於ける調査により各温度に於ける褒棋率を

明かにする ζ とが出来たが、此の場合各温度I'C於ける護根のAA態を精細K見るに共の形成量に

月、温度別に翠摂に涯壊のあるととが想像されまのt宮根の速度を禿の如〈数値により表
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であるが張中良速度はや L 急:速に低下してゐる。 即

ち温度が高ければ (280以上) ;設根幸容は悪くは込山

が、根の蛮撞は共第に遅くなる傾向があるといふ

と主主表はして争る。 ，此のと主は叉棋の費生と根

の費遼I'C~討する温度の作用 l実異る事ので:争る こと

を暗示してゐる。
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(ハ) 閣告予のilli度の調査

挿付後毎日芽の閑静の観察を行った。開苦手は関長より北側押J切に殻現し、或期間後(約1

ヶ ;:1 ) には各温度匿共共の特徴が共第κ縮少し、掘取を行った64日目頃には何れの温度の挿穂

も聞各は賂土終アして其の差は殆んど見られなかったので、観察期間中特徴が比較的顕著と思

ばれた12 日目 . ( 2 月 7 日 )の観察結果に就て述べる。芽が脹み完全κ葉が出て来る迄の紙態を

5 階扱に分ち、護棋連・度の場合の如〈数値により表は した。

卸ち (i )+ 芽の脹みJたるもの
/ 

( ii ) ++ 芽の綻び始砂たるもの

(iii)-t-++若葉生じたるも仲ぴきらないも の(傘いてゐる 〉

(iv) :: 若葉伸びて聞いたもの

( v )去完全械を形成したもの

, 
I・

1 本の挿穂KF ケ以上の芽の存ずる場合は、同一穂の芽は犬樟近似の閑静を行ふが、 異る時

は上記の規準により各~三の数値を出しー之を平均して共の穂の+の敷を決定した。 斯くして、温

度別に+の教を合計ーし殻根速度算定の場合に於げると同様共の最大なるも の を 100 として他を

換算し、グラフに表ばしたのが第2 固である。固K於て明か怠る如〈殻根は 230 tL於之最大で1

あるが関鋒は 230 では低位を示し 330 の時が最大である。此の関係は自然界陀於ける地中温度

と昼中温度との関係を考へ併せると興味が深い。 閲骨は 12 日目の観察は上記の通りであった

が、 18日自には 130 直の持穂に干の も の2本表はれ1ヶ月後には何れの温度直の も の も進行を示

'し 2 ヶ月後には差遣は次第に消失 した。 卸ち根の蛮遂に比し芽Q.!護育は念速度である O .換言す

れば水分の蒸護面は念I't増大するが、 。水分の吸牧面は挿木の初期一 (約 2 ヶ月 〉 に方もては之tL2f-

行する丈の護育カ号無いといふとと止及る。従って後1:Cも述べる如〈地中の水分を充分にし又、
、

空中滋度を高 くし友ければ活着は望めないといふととを暗示している 。

.3. 挿穂の種類 (大小、幹枝) と授根

護根の適温は前述の賀験、により明かとえ主ったが、本項K於ては如何なる部分よ D 挿1去を採取

し叉、如何fJ.る程度の大 さ の穏を用ふるのが最も良好な る結果が得られ，るであらうかといふと

とに蕗て述べる。斯駄貫験には相齢数の捌，，~を取扱ふ必要があるので温突式温室みて貫
験を試みた。

(1) 貫験装置

林業試験場κ装置されてゐる温突式温室は佐藤敬二博士により設計されたものにして、釜室

、 と挿水室の二室より成る。温室は東西に長〈、 長さ 7.4~長、幅 3.6 米、釜室は西側、挿木室は

共の東側に隣接して設けられガラス戸にて境される。 釜室には直径30糎高さ1. 8 米の同筒欣の

同 . J 

@ 

". 
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/ 竪釜を据え上部より鋸屑を入れ査をして下部φ焚口より鈷火して徐々に燃焼せしむる。 朝夕の

2 回鋸屑を袖す命ずればー笠夜燃焼を持慢する ととが可能である 。 燃焼と共に煙は押木室の土子

へ導かれ挿木床を暖める 。 挿木室は東西1'[.長 〈北側及び南側の窓に接して挿床が設けられ中央

が通路となってゐる 。 此等雨側の挿木床は各k長さ 6 米、 幅 1米K して共の断面は上部より土

壌厨20糎、 砂磯唐 7 糎、 共の下部に直径約15粧の土管が 2 本列び、釜か ら の煙を導き 、 後部の煙

突より排気される 。 叉釜から の煙は挿木床の入口陀設けられたる調節板により 侵入する煙の量

が調節され、 土壌温度を誼度K保つゃう K出来て沿り地中温度は普通約士50C の誤差内K保た

れる 。 然し燃料共他外国のt条例コにより稀K約士100C の誤差を生ヂるととがあった。 賞験は成

るぺ 〈土壌の温度が 200-300 の範圏内にある如〈調節してから開始 した。

(2) 幹の大/1、と殻根率

- 林業試験場苗固に成育中の緒を伐採し斡校を問はすコ全部20糎の長さに切取って 950本の挿穂

第 3圏直径BIJ費根率
を採取し之を直径別 0-4 4--8 8-12 12-16 

16-20 粍の 5 階殺に分ち舟木床K昭和20年 1 月

25 日に挿付を行った。 持付に際しては挿付位置に

より 誤差の生ヂ、る の を最少限度I'L JI二む る需各直径

". 
3∞ 
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階を集圏MI'L挿付け るととをさけ、 グ射伏としノj、よ

り大への排列を繰返しで挿付け印日間の 4 月 3 日

I'C活着の有無を調査 した。共間毎日毎z夕 2 回i荏水

を行ひ又温度の調節Kは細心φ注意を椀った。 以

上を調査した結果は第 3 闇の通りである 。 固によ

P 明かなる如< 4 粍以下の も のは最 も悪〈賞用K

は供し難〈 、 ー最高張根容は 4-8粍の も のである

70 

制

、、、、

剖
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が16粍迄は賞用K供し得るととが明と恋った。 本

貫験K於て最高は直径 4-8粍匿の64%である。 定温器質験に比し比較的護根率が劣るのは多

教の穏を使用した閥係上同一生育M態の良好友る穂のみを選定する ととが出来なかったのと地

中温度を定温器程正確に保つととが出来すヘ叉温室内の空中線度も常には定温筏程高〈泣い と

いふとと等が若干低率を示した原因と思はれたp

(3) 幹枝の別と殻棋率

同一株 (11蹴)より萌芽みる幹を切取れ其の幹校全腫
第 1表幹と枝の護根察

幹子の別 | 酬率初) I 務根比
' 斡_ I 76 I 1∞ 
枝 I 56- I 74 

から斡 125 本、校 181 本の穂を作り、昭和20年 1 月 23 日に

挿付を行ひ70 日 目の 4 月 3 日に活着の有無を調査 した。 共

の結果は共表の通りである 。

帥ち枝より幹の方が費根率が良〈、幹の殻根を 100 とした時枝は741'(蛍る。本責験に於ても
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持誌の人培的選停に子る暫:若の介入するのを除〈筒、切り取った斡ZEtぞ枝は先端を吟;?の外桂

、 全部貰騒K供した。 従って柏k護根王手の低下を来してやるが、 j:~l~ と校との何れが挿穂K:i脅して

ゐるかの太慨を知るには本質験で支障ないも の と考qる 。

4. 世棋と生長ホJL.号ン

全長ホルモ ン底辺lIK 子り酬の促進されたといふ報告は怖に多臓表されてり。 格の挿

木K封 して生長ホルモン底迎を行へば共の効果は如何儲に表はれるかといふととを明かにする

震に::0くの質験を行った。

(1 ) 押j末

前項K於てi喜べた温突式押木温室の挿!未を使用した。

(2) 貫験及び調査

林業手試験場内格 9 披、 23脱、 30.披より昭和20年 1 月25 日 fr:: 1500本の挿穂を採取し次の如〈庭

迎を行った。

(イ ) 生長ホルモンの種調及濃度

種類 フ ヱニール酷酸。 αーナヌタリン酷酸。 メトインドール酷酸。(何れも三共農薬舎枇

製)

程度 0.1 0.02-0.004 0.0008%及釘)!(~ (無底割)

合計 15綾l

( ロ 〉 ぽ理法
Jム

l50Ü本の持iflJJを大小平均F15理時今ちf事務後そ霊夜前記築液に浸潰したる後良〈水洗して温

室へ持付げを行った。 而して毎月朝夕 2 問地水を行q尚ほ土壌温度の調節には極力高杢を期し

第 4 闘 主主長ホ 1レ 干E ン..理l二依る事聖徳寺1

メ
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持付後67 日目の 4 月 3 臼に活着の調査を賞

施した。 共結果は第 4 固に示せる通りでる

る。

フヱエール暗酸庭理は封!照匿に比し 0.1

%を除く の外はや L 活着良< 0.0008広匿は

fk:t!!託匝より 17%高等を示したがβーインド

ール酷酸鹿迎~:は頴著ならヂ αーナフタリ

ン酷酸庭哩匡は反って活着は低下してゐ

るー。三薬品を通じ 0.1% 1亙は何件も柴容の

荷るととを示してゐる。封j照直治宝5捗の活

着率しか示さなかワたのは小径 (0.5粍μ

f，")或は木都 (1. 5.将以上〉 の も~. ~ .生辛ホルモぞ竺朋によ 21「l旬孝を権者宇存宇治?宇~る鴛

, 
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に多数貫験削J七した詩で・ある 。 然しをがら此等小便或は大住の挿融 R生長ホルモンのf事用に子

り特別の殻根率([)向上は見ら，れ及かったも 此等の小便或は大慢の も の件均等に各fllK分配」て

貫験を行った起用係上金鴨と しての f回向を見る上には何等支障は無い も のと考へる 。

要する に生長ホルモン剤使用に依る活着率の向上は飴り顕著でない。斯棋に比較的容易に瑳

根を見る樹程に於ては、油首の濃度であれば若干はカ Jレス及び根の形成を促進し一定量の根系

を止すT、る迄の 日教を短滅する効果はあるが、 一定期簡を過ぐれば其の効果は次第に不鮮明とな

り一定期間後は全 〈 無鹿理の も の と l亙別がつかなくなるのが一般ではあるまいか。 著者はー嘗て

. 杉の挿*K於て此の傾向の顕著であるのを宜験した。

" ・ー 5. 野外の挿床にがける控根

賀験室内 I'L於ける f:{1設と野併に於ける軍験は!佐々食違ひの生-rると とがる吾 。 背水養成等に

闘する伊賀lま野売卜!と於げる賞地試験と相侠って初めて賓用化=とれるものであ る 。 以上越ぺ来っ

た底は何れも室内質験にじて而かも冬期寅験であった。 室内質験に依り格挿木の可能なるとと

がJij持主 確賓となったので、 春季野外苗固に於ける寅地試験を施行 した。 然し諸古fl合で普通の挿

'未時期K貫施する ととが H'，予~友かったので 11二むを得-rや L 温れて 6月 22 日に漸〈 持付を行フ

た。 7 月 22 日に第 1 問調査を、 8 月 10 日 K殻根活着の第 2 回の精細顎査を行ひ興味ある結果を

得るととが出来た。 共の経過及び結果ーは失の通りでるる。

第 5 岡 野外の持床に於げる1}列の撃を根率 (1) 普通挿試験

;1. 
4ω 

.. 
" 
10 1 ・

.. 
踊

.. 
制

'" 
10 

j 
p 

。」ーー
1 2 '3. 4 5 6 7 

3ヒ ~一一一一ー一一一一+ 布

1'j 

(イ ) 病患 林業試験場苗圏内緒数本より想教 959

本を採取。 穂の長さ 20糎。

て ロ ) 挿}未 東聞に長さ 12米、幅 1 米の挿!未を準備

した。

(ハ 〉 挿付 縦K 7 列挿と し 1 列 137 本、列|間約12

糎、 縦列の{思間隔約 9 糎、 1 LP.方米内に約80本挿付。

( ニ ) 管理 匂:目 、 朝夕 2 巨l ìWI水、 晴天の日は‘設問

笠掛を魚 し夕刻より 翌朝迄は除去。 貨の高さは地上20

糎。

( ホ ) 結果 列局:に活着の有無を調査 した。 共の結

来ーは第 5 1品lの通りである 。 固に明示された通り列により活指撃を著 しく 異にする。岡側の列程

活清率は低下し~11火最高K して89%の明着を示 した。 北側より教へて第 7 列目(最南端の列)

最も低く 36死、 第 6 列之K次ぎ共の差は僅かに 3 %である o ;3~くは第 1 列 (:最北端の列) に して

第 7 列よ り 8 %良好である 。 第 2 列は第 7 列より 28%龍ij 1(0 。 金轄の平均は60.1%に して此の数

値より 高いのは 2 ， 3, 4, 5 列である 。 笠を可なり低〈掛けた関係上、!末の中央部と事側では

一，
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、 2さE判然皮が見る筈であり 、 叉地中jfl.主度も中身çÒ)方が高いととが想像される 。' 貫|祭朝陛水すれば

霊迄には雨側列附近は可成り乾燥するが~Il央程乾燥は少い。 地表温度は森季より 夏にかけては 〆

可成り高温と君主り自然K楠の稜根温度閤内K ある。I 従りてltT聞に於ける梢の活着・を支配する第

一因子は空中並に地表面近く の漁度であらうと思はれる。 此のと とは先に述べた斐根と開街-の ー

速度の関係放に次の疎挿の貫験に依つでも確認された。

(2) 疎挿試瞭 • 
( イ 〉 挿穂 (1 ) と閉じ、総数 588 本。 、

( ロ 〉 掃尿 東西K長さ 12米、 幅 1米。 (1 )の普通挿床に隣接 し環境の諸t条件は問、じ。
、，

(ハ〉 挿付 (1 ) と向日挿付。 Ff方米首横縦.7 本計~9本。

---(=-) 管理 モ 1 ) I'L同じ 。

(ホ〉結果 護根活着 247 本、枯損 341 本。活着率42%にして (1)の普通挿の平均値60.1

%の場合に比し19.1%の低率を、 (1 )の第 4 列の最高89%の も のK比し貫に唾7%の低率を示

し共の卒、にも注 し友いρ'

以上二つの賀験により 22は成るぺ〈低<.し、 叉出来れば挿床の周園に;国を園らす方がよいや

うに思はれる。場合に依つては林内I'L挿床を設け挿付を行へは・活着は更に容易とな るのではな

からうか。 此等に関する椴綱策集墜的研究は後 日 の貫験K倹ちたい。

、 生育しつ A めろ柿木格(溢~) .ー

格f市木後一年自の恨系

6 . 結言

質験室:llfz I'L温室内の賀験k依り緒の挿木は成るべ.\ j降より直fll' f.:J 5'-- 10 粍位の穂を遺び之を

地中温度を約 200-300 に保ちたる挿床に押せばザ:IJへ巌寒 1.ll t!=あっても符易K護根する も ので

あるととを明にしたO. 温室内K冬期間養成じた此等の苗木は約 6 ヶ月後には見事な根系を形成

し又事上部も均衡のとれた殻建を示 し、 移柿は充分可能なるものと友った。又荷聞に於け る野

. . 

. 
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タト貫E舎の結果、 春季以降地表商附近の温度l民・まり 200 以上となれば乾燥を避け空中線度をと高 く

保つ如〈管理すれば楕市木の養成は比較伺界易である ととが明となった。 椴に秋期tて持(~~を取

り 温室内で挿床を |辱めながら冬期間養成ナれば翌春或は秋迄Kは充分譲達 した苗木を得るとと

が出来苗木の養成JVl聞を著 しく 短縮する ととが可能で、は ある まいか。

' 7. 摘 要

定温器、 温突式温室及び野外苗聞に於て格の主主根賀験を行ひ衣の結果を得た0・

(1) 挿床の最適温度は 230C. 賞用塩度は '200-300C.

(2) 殻根速度は 230C が最高、 150 以下及び 280 以上は約争誠、 芽の開訴は 330 最高。

芽の護濯の方が根の形成よ り速い。 、
( 3) 挿穂の直佳 4-8粍が最高張根率を示す。 賞用直径は 5-15 耗。

(4 ) 幹は枝よ り護根率大。 幹 ioo l'LÎ'f し枝 74 の割合。

(5). 生妄ホルモン剛 (βーイ ン ド ール酷酸、 αーナ フタ リ ン酷酸、 フエニ {ル酎酸) によ る

効果はフ エエ ール酷酸、 ， 0.0008%能液にー笠夜浸潰せる も のはや L 良好で、はあるが、他は一般

に著し く 主主い。 強いて用ふ石必要はない。

‘ ( 6 ) 首固に於ける挿イヨーは特に乾燥に封レ注意を要 し、 地中並に空中iP，;度を高 〈 保つやう管

現ナる必要がるる 。

"" (7) 以上の諸依件を考慮すれば貫地に於て加%以上の活着は困難では友い。

(8) 温室で苗木の冬期養成を行へば養成期聞を短縮すると とが出来る。

.・
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Résum在

Saburo TOYAMA & Kisoo YAMAJ1 
、1

ー 1nvestigatîon , on the Pap巴r-Mulberry (Broussonetia Kazinoki Sieb.) 

I. Cultivation of Cutting-Plants. 

Summary 

., 

1n the' thermostat, the greenhouse of korean stove type, and the outdoor nursery , • 

1 tried the cutting experiments of Faper-mulbery (Br?凶sonetia Kazinoki Siebold) and 

gained the foIIowing effects. 

( 1) The pr.operest. temperature of inserted-bed 230ﾇ. The practicaI temperature 

from 200 to 300C. 

( 2) The highest speed of cutting 230ﾇ. It makes the reduction by h�lf below 150 

and above zgoC. 

( 3 ) The diameter of inserted-ear It shows the highest percentage ・ of cutting in 

the size of 4-8 mm. The practical diar�eter from 堅 to 15mm. 

( 4 ) The trunk is larg巴r than the branch iI} the percentage of cntting. The 

草opo此ion of the branch, 74 to the -trnnミ， 100 

(5) The ぎたとts � betêroa凶n cjJ:=indo� acetic acid ， α-n;lphthálene acetic acid,. 、

phenyI acetie acid) , are gocid in some degree, if they are put into phenyI acetic acid , 

the solufion of 0.0008% alI day long, but otherwise they are pot remarkable gene-

r_alIy. It is not always to use them. 

( 6) The ins鑼ti� 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 cuﾌtivation of cutting in winter is executed in the greenhòuse, the 

term of cultivation may be shortened . 

• 

嘩
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R色sum色

Masaru KAWADA and YojurδKANAYA 
・

On the Effect of Tree;-Density of Plantation for the Si1viculture of “ Akama- 、

tsu" (Japanese red pine, -Pinus densiflora Sieb. et Zucc.) and “ Karamåtsu" 

(Japanese larch, Larix Kaempferr Sarg.) as a Result of Experiment 'continued 

40 years long. 

Preface 

From the. standpoint of forestry that the tree-density of plantation should 'have 

notable effect upοn the constitution of forest-stand-is very natural thought. By this 

reason this experiment has been made during 40 years long . since 1904 to 1943, and 

st辺1 continued. 

On begining this exper卸lent were made for the four kinds of trees, _ i. e. “ Sùgi" 

(Cryptomerja japo�ca D. Don.),“ Hinoki" (Chamaecyparis obtusa Sieb. et Zucc. ) , 

“ Akamatsu" (Pinus densiflora Sieb. et. Zucc.) , and “ Ka ramatsu " (Larix Kaempfer� 

Sarg.). Among these species the experimental stands of Cryptomeria and Chamaecypｭ

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 stan輙s of Cryptomeria and Chamaecyparis are excluded from the 

experirnent. 

At present we can not conjecture the ainls of men who actually carried out this 

experiment, but it can be supposed that the Chamaecyparis were selected as a repreｭ

sentata:tive of tolerant-tree and the pine as of intolerant, Cryptomeria and larch as 

interm~diates but the form官邸 species having tendency rather tolerant and the Iatter 

intolerant. From this point of view to be "thought as follows is very natural that the 

re~l山 of this exper�ent should give no distふctìve colour between' these two kinds of 

-trees kept and remained from fate of injury of frost , because b�th Piuns densiflora 

and Larix Kaempferi ar:e' intolerant species of high degree. The actual result , however , 

arrived after th� ・40、 years shows very str�ing 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 oﾍ plantation has no connect ion, entirely, with tolerant 

habit of tree-kind but depends on inherent natures as a whole , not only upon the 

nature for the light factor. 

τhe result of this experiment is reported in the foIlowing papers, and from the 

-view point above mentioned, we believe this information should offer some contribut-

ions 'as a indicator of determin疸ion of tree-numbers of plantation per Hektar. 

�'rder of contents. 

This report is describe~ as folIowijlg orders; 
「

1. Outl泊e of the forest of experiment. 

2. Brief explanation about' the me_thods and. plan. 

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

.敏
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4. The effect of tree-density o{ plantation.for the tree-Iﾌumbers and the volume 
per Hektar. 

5. The effe.ct' of tree-density oF plantation for the form of single tree. . ¥ 

6. C()ncIusion as tar as-in the period of this 40 years. 

1. Out1ine of the forest of experiment 

. The main articls are as foll�s: 

(a) Tree kinds. -Japansse red_ pine ( “ Akamatsuぺ ‘ 時nus densiflora Sieb. et 

Zucc.) and Japanese larch ( “ Karamatsu", Larix Kaempferi Sarg.) ー

(b) The , situation of the forest used ior this experiment. Forest of Oneyama , 
Goryõ, Usuimachi, Usuigun, Gumma Prefecture (National forest belongs to 

Maebashi Local Forest Office, Maebashi Divisional Office.) 

( c) Pu blicatio.ns: The first. report issued on the date 1924 

rr iecomlff FF ・ " 1927 

" third 、 " 11 " 1941 

This report is issw;d as the fourth report, but described to cover and involve the 

essential contents of preceding publications. 

2. Brief explanation about t�e methods and plan. 
、

There are settled six' sample plots for each kind of trees, viz. totally twelve plots , 
atl:d the k.inds of w hich . are as follows:' 

Sample plots 01 plantation of .4.5 (Shaku) tIiangle (shown 、 by 4.5ム〉

" 
", 
,., 

" 
" 

"" " 
"" " 

11 4.5 ( " ) rectangle (shown by 4.5 口)

11 6.0 ( " ) triangle (shown by 6.0 ム)

" " " ・ " 6.0 ( " ) rectangle (shown by 6.0 口)

" " " " 8.0 ( " ) friang!e (sho~!l1 by 8:0 ム〉

" 11 " 11 8.0 ( " .) rectangle (shown by 8.0 口) .

The areas of' each saplple plot are shown in the Table 1. 

The main field 、works such as thiunings, measurements and accessories ar� practised 

on the dates as the 'l'able 2. shows. According to this table it shaU call some care that-

for the' pine the times of _ thinning~ are coming succ~sively follow:ing the order 0 f 

wideness of plantation, but for the 1均ar叩ch_t出hi加n町nn凶1

no relation 0ぱf tì-~証白Jセe回e一density of plantatjon. Probably, this facts shall be arisjng from th 
~‘ 

different habit of tree-kind relating to the mar:mer of recovering canopy二 afte

thin.!ling. 

ー 3. The constitution of eveh-aged stand of coniferous trees. 九
-The twel~e sample , plots of this exper佖ental forest are the series of stands which 

are planted wJth different tree-densify, on the one hand, buら same time, the stands 

of all are even-aged , forest of pine and larch, on the otﾌ�er hand. Therefore, the 

a騁uaI. state of each' plot seems to be the compound. product 'composed of the e~sential 
effects i. e. one of them the one com鑚 from the common-nature of even-aged starﾍds 

and the other from the tree-density of plantation.. 

From this point of view, authors attempted to discuss., at first , the coロunon nature 

ノ
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oﾍ even-aged forest re1ating the ∞nstitution of stand. t~en the 'e丘町t 9f .tf~併-<1ènsity

of plantation. 〆

( a) The relation between diameter and height. 

The distributions of tree-numbers in 町田p配t . of diameter ar冝 height on -the . date . of 

precede measurements are shown in tbe buIIetins of ImperiaI Forest Experiment Station 

as the Table 3. is showing, and the distributions お the stands on the date of 1943 

are ShOWR with the Table 4 (1. 2). According to these tables the areas of distribution 

of tree-numbers alwJays have tendency of hanging from the upper left to the dORP 

right diagonaIIy 'e:f the taoles, so as this facts Iet us guess a certain relation 

existi昭 between d即neter and height. Thus, authors tried to comp�e the correlation 

ratios' betwesn the two subjects. The results of these. complltations are shown in the 

Table 5. Among the numerotis nllmbers of correlation ratios' we can find or-1y one 
having tl1e vaIlle smaIIer than 0.5 as weII as no one with probable error showing too 

large value for significance. Here, authors can propose，担 the even-aged conifer�s 

forests，生here. exists always heigh correlation diameter and height. Bεsides this fact; , 

if w� consider the ranges of valu~ of the correlation ratios ther� seems to be a cert<iin 

difference among those dlle t6 the tree-kinds. According the contrast of the ranges of 

ηshown in'‘ the Table 6. the ranges concerning pine cover 、 r~atively Iower 'ranks of 

vaIlle of η than that concerning Iarch. It is 'reasonable to glless that. the results is 

indicating the !].atllre for incident Iight of species, i. e. the Iarch ・ is more tolerantt 

th<J,n p恒久 so as the sllppressed one can Iive Ienger llnder the canopy of dominant 

trees than the. case of. pine, thllS the vaIlle of 17 concerning Iarch tends to be heigher 

than that of pine. 

Now furth r , authors exerted themselves tfknow the tree-height 、curve in re守pect

to diameter. At first , the Table 7. showing the traﾍ1sitions of mean height of trees 
〆

ピespecting each diameter during the period of the age 12 to 40 has been made, and 

from data contained in the table the 3-d�ameter moving averages of height have been 

-made. The iIIustration 01 the computation is shown with the Table 8. (see Fig. 1.) , 
and the generaI results are shown in. the Table 11(1-2). From these moving-averages 

the curves of tree-height have been get by tllch complltation iIIllstrated with the 

Table な， and then tested abollt their fitness as ilIllstrated with the Table 10., and ‘ 

the 'generaI results are shown and testeq in the Table 12 (a. b) ., Table 13 (l. 2). (see 

Fig.. 2.1-2.10, Fig. :rl-3.10). In this case i仁 shaII be noted that the areas of plots of 

4.5 口 and 8.0 口 in Iarch forest are too smaII so as the numbers of trees in the包e

plots' are insufficient for computation of curves of をree-height， -thus, both the' plots -
\、ー

of 4.5 口 and 8.0 口 of Iarch are �xcIuded. 

There are five types of formula as foIlows: 

H= aebD- 玉D三+k. 
、

Type 1. or. Iog (H-k)=Iogra+Db Iog eーc Ioge/D 
b 

T. II. H=ae-�+k or log (日-k) =Iog a-b Ioge/D 

T. III. H=aDb+k or log (H-k) =log a+b log D 

、 . 
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'-~ c 
τ. IV. H==ae~~"-D+k 

'hh f C 

T.. V. H=aeu.....~D+k 

or Iog (Hよk) =Iog a-Db Iog e-=-c Ioge!D 

or Iog (H-k) =Iog a十Db log e+c Ioge/D 

Now here, we can not !mow it will be rea50nable or not, because we _are not 

'mathematicians, that to recogI1ise the formula日 ot type IV and V as special cases of 

type 1, and if this recognition be permitted, there can be seen a tendency that th� 

formula of tree-height curve changes the type with the ages of stand becoming 

heigh, namely, priffiarily the formula takes the Type 1. then transforms to Type III. 

, through Type II. as the Table 14. snows. 1n this table among total plots except the , 

plots of 6.0 口 and 8.0 口 of pine and 6.0 ロ of Iarch the others of aII are showing 

they are changing the forms of_ formula foIIowing the orders above. suggested. (see 

Fig. 2.1-2.10 'and Fig. 3.1-3.10) 

(ザ) the relation JJetween diameter and cIear-length. 

The distributions of tree-numbers relating to diamet討 and..clear-Iength concerning 

pre白d加gpゆneatiomon the date of 1943are shown with the Table 16 (I・ 2) .

According to the manners of distribution, the areas of distribution occupy the 

centraI part of the table showing with a certain cIearness of contrast for the case of 

the relation of diameter and height. Then we proceeded to ca1culate tne 9correlatﾌon 

ratids betwecn diameter and cIear-Iength. As the Table 17. , shows, we can suggest 

the ratios for the.pine. f�est are mostly taking Iower values than 0.5 except the plot 

8.0ム加 the date 1943, while the ratios for the forest of Iarch among the tot�I 

number of 24 ratios the 15 ones, i. e. more than half, take-the lower valu@. 

Thus, generaIly' speaking, there can be no heigher correlation between diameter 

and dear-length, -but in detaiI we can see, although it is general tendency ‘ that the 
, -• - • 

relation is alwa�s Iow, during ,relatively -young stage al50 the relation is Iow but the 

ages becoming high the relation becomes high graduaIly in Iarch forest. Hereupon , 

authors tiyed to get the' dir鐵tion of corre1ation 50 calculated the coefficients of 

correlation of both for‘,ests pine and larch on the dates 1943 and 1942 resp四tively， as 

the Table 18: is showing. By this table we could to know that mostIy the coefficients 
、

have values of insigni!icance. Thus, we can recognise there are no correlation , 

between diameter and çlear-length, ' sufficiently high. 
( c) The relation between, diameter and branclﾍ.-spread. 

On the beginning of this section we shaIl exp)ain what is so-c瓷Ied branch-spread : 

among the numerous horizontaI projections 'of branchs the longest one is caIIed here 

as branch-spread of a tree. AuthQrs had ever studied in、 another experim:ent that 

such a branch-spread keeps h刕h correlation between the true mean branch-sptead 

viz.the radius of circle OCEupied by the canopy of a tree, so thT , to measure such 

a lef.lgth means to know the proportional area of occupation indirectly. But, it is 

very regretfuI to inform that the data were burned and lost under the air-raid 

-carried out oh May 1945i -

-The distributions of tree-numbers relating to diameter and branch-spread concerning 

:0,., 
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preceding publications are shown in the bulletins of Imperial 砂'Forest E'xperiment 

Station as the Table 19. is showing, and the distributions on the date .1943 are shown 
in the Table 20 (1.2). 

The nianners of distrib~tion 加 the ' tables are very similar to those of distribution 

relating to dia血eter and height Csee the T蘆le 4.) , i. e. the main 灑ea of distributi� 

is ，us吋 to occupy the belt along the diagonaI line running .from upper left tq down 

right of the table, but the concentration of numbers is not so dense as the case of 

relation between diameter and height. 

Authors st今ped_ fo即ard to know the grade of correlation between diam~ter and 

6r?cd匂read， and the results are sh�n in the Table 21. Aαorqing to the table 

-we can say there e)i:おts high correIatiQn between diameter and branch-spread, but 

not . very heigh as the case of diameter to. height. 

( d) The summary concerning the constitutiorr of even-aged st疣ds of coniferous 

¥ trees. 

( i) The relation between diameter and height is alway~ very close. 

. (ii) The formula of tree-height 輹rve relat�g to diameter takes three forms of 
b 

equation, i.e.thdtype L H=a ebD一言+ k, the type 11. H = a e -ﾕ j-k, and the 
type II1. H = a Db十k. It 'seems that there is i�ome tendency the formula , tends 

ch拍ge the de  foHowing theorder I.IL III-with increasing thages of 

stands. 

(iii) The relation between diameter and cIear-Iength is usuaIIy Iow, and this fact 

is more evident for the forest of pine than of Iarch. 、

(jv j The relation between 瀛an冾ter an� branch-sprea� - see the meaning oﾍ 

branch-spread by the seej:ion 3 (c) . ー is ratlﾌer 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 voIume per Hektar. 

In the s巳.ction 3. we could know the constitution of even-aged .stand of coniferous 

trees, keeping‘ the characteiﾏstics of constitution, then, we shalI know how to be 

affected the each stand of experiment by the tree-density of plantatiop for thptreeｭ

numbers and voIu~e I per unit area, i. .e. in this case per Hektar. 

(a) Tree-numbers. 

AIQng the decreasing course Qf tree-numbers with the increase of ages of stand , 

the reaI 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. “ Chõ"-japanese unit of area-and 

Hektar are shown in the Table 23 (1)(a .b) , 2.3 (2) (a.b) , and in Fig. 4.1:"4.12. 

From these tables we 〆could know the generaI courses as foIIows: 

( i) The. finaI number of trees is Iarger the more in the plot of heigher density 

of plantation, but th�-percentage of the number for the beginning, i. e. the tree-

、 density of plantation, is vice-versa. 
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(必) The inanne長 of re戸Ching to thinnindhqQite different ,due ,to the tree-kind ,,l 
d.as the---dpine t民 ages - of thinning ∞m~ successive}y .foI¥owing t?-~ 0球r of, 

. tree-density orplantation from cIose' to apart; but fhe case of larch the' thinning 

comes ,at same time throu,gh the all plotsご This fact白 seems to , be showing the t陀e

匂bit with re叩ect to rrianner of recovering canopy a:lt~r the pr~ct化e of thinning. 

.... Ciii) ・ _As f蚌 ,as the 'comparison is del-imited with respect to tree-number, the close‘
plantaion iS more qdvantageous than apart one. This result is 、 more emphasised by; 

the case of pine than larch, because the pi品 trees produced by thinning is more 

use1;ul <¥S fuel than that of larch. 

(b) ヴrhξ Y9lume of poles (in abbreviation described a:s- “ volurr;Ie" only) 

Tracing the growing coqrse of volume with, the increase of _ages of stand, the reaI. 
. numbers � each' plot are. ShOWfl in the-Table 24 (a. b) ., and the numbers comput�d_ 

in term of unit area, ' i. e. “Cho"一japanese unit. of area-and Hektar , are shown 泊

the Table 25 (1) (a. b)ザ 25 (2) (a. b) , and -Fig. 5.1-5.12, Fig. 6. , 

〆
From these tables we could know the generaI courses as folIows: 

(i) The finaI volumes retnaining on the date 1943 show the tendency, with some 
• certainty, that the volume-is Iarger the more in j.:he plot ， of ~higher density of plant-

ation for the case of pine, 'but for the larch such a tendenむy can not be seen. 

As the Table 24 (b). shows, the sample areas of the pl�s 4.5 日 and 8.0 口 of larch 

are too small -to compute in tetm of 'un�t area, thus，江 we keep this f~~t � -mind 

and put these plots out of 'coinparison, it can be thought slightly t,hilt the remaining 
、 、

volurp.e, contrarily to the case of p泊e， 'is Iarger the more 加 the plot心f Iower density 

of plantation. 

(ii) The totaﾎ yield shows aI,::;o the result to th~ contrá~y between pine and larch,' 
viz. f�J:. the case of pine. the yield is larger the more in the plot of heigher density 

~ of plantat.on, but for the もcase of larch the yield‘ is rather larger the more in the 

plot of Iower density of plantatîon, also under the condition of extluding the plots 

4.S 口 and 8，0 口 from the , comparison: 

ー ( iii) The size of single tree show the tendency that it is-larger the more in the 

plot of Io~er density oC plantation, and this is seen more obviously for tlie larch than 

pine ぞ・ the Table 26. shows. On account of this fact，北 can be supposed.the yield of 
' 

the plot of lower density of plantation shalI become larger than that of the pl吋 0[-

heigh density 泊 case of Iarch. 

、 (iv) According、 to the results above mentioned, we can say broadly, but not SQ ‘.. cer.tain, that from -point of view of volume -the cIos~ plantation is rather mor� 

advantageous in case of pioe， 一 but entirely contradictory in case of Iarch. 

. 

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

single tree. ‘ 、 ，

. , 

:_rhis study has been made relating _foIIowing articIes subdivkÌed, viz. the diameÌ:er , 
the height, the cIear-Iength, and the brancltspread. For the_each articIe it isωmpareq 

, 
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primarily about the mean value' of whole trees in a plot and secoridarily' about the 

事 value for each c1ass of diameter , of course, through two cases the discussion has been 

done. relatiﾌlg to the diff駻erit tree-density of plantation, because the ea,ch result. is the 

product , as preCedingly explained, of the effecJ: from the nature of even-aged stand 

and th~ tree-density of plantation. 

二 . (a)' Effect for the inean diameter in a stan1司.

. With the increase of ages the distribution of the numbers of trees with respect to 

diameter movps its range as the Table 27. shows. ‘ From the data contained in the 

Table 27. the mean diameters (M. Dλ their standard deviations (<1 D) , and the coeffｭ
icients of .variation (c. v.) are calculated as the Table 28. is showing: Further, the 

coefficients of correlation between tr:ee-density of plantation and the mean diameter 

computed as iIlustrated in the Tab冾 30., and the data ..()f these computation司 are-~hown， in the Table 31, and 32, t�e T.許ble 29. and 30. respectiv!,!Iy. 

、 According to the results we can recognise considerably heigh correla七ions between 

the tree-density of plantation and the mean cliameter むl~'a stancl, ancl the direction' 

of correlation indicates the tendency. that the mean diameter is' Iarger . the more in σ 
the plot of，IO\府r density of plantation, because as far as the τoeffic凶ts having 

the significant value take negative sign. 

( b). 、 Effect .for th.e mean height. 

ぺ (i) Effect for the mean height in' a stand. With the. increase � ages the distribｭ

ution of numbers of trees moves its range as the Table 34 (a. 'b). shows. From the , 

'data containecl in the-table rhean heights (M. H ) ,.. standard .deviations (<1 D) , and 

cpefficients of variation (c. v.) are computeq as the Table 35. is showing. After the 

arrangement of the TabIe 36. the corre!ation coefficients bet¥Xleen the tree-density of 

plant~tion and tlJ.e mean height � a stand are computed as the Table 37. is f$howing 

(see Table 29. and .30.). 

_Accord�g to the t干ble we can recognise .obviously that there exists heigh correlation 

between the sùbj回ts， ancl it is a very striking contrast that, while the values' conceｭ

rning pirte ha:ve alway-s positive sign, while the signs concerning Iarch ar~ always , 
negative. Probably, this re¥)u!ts arise from the entire difference of the tree-habit 

existipg. 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 st瀟d is the result compｭ

osed 'of the effect of tree-density of plantation and the .characteristic of 、 constitution

of even-aged stand of coniferous tree亙， w~ must, hereupon, proce~d to discuss whether 

t~e same eff回t of tree-clensity of p・ltation for the mean height of stand can be 

田en ,in the relation with respect to each class of diameter too or not.' 

Among the diameters containecl in the Table 38 (a. b) , we can seI回t the diamJier5 

keeping COllllllOnIy anサ mean height through the alI plots as the su∞essive . numbers 

are showing at the bOttOlll of_ each division of the table. Ab�t-the each rank indicated 

by the successive nUlllber by the same way of cOlllputation shown with the TabIe 29. 

司'
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and 30. numer�s coeffici~nts of correlation correspondiQg. to the ‘number � 'ranks 

are obtaindd as the Table 39 (a. b), is showing. ι 匂

According to the coefficients contained in the Table 39. we can say, .broadly, .fwhile 

the numbers concE:rning pine are mostIy takiﾍ1g positive sign, the signs con,cerning 

larch tend to take negative sign rather more. By this facts , broadly, it sMuld 除

recognised that there appears same tendency between the case of mean h~ight in a 

stand and the case of mean height of each class of diameter, concerning the correlaｭ

tion between the tree-density of plantation and the mean height. 

(c) Effect for the mean clear-Iength. 

(i) Effect for the mean clear-Iength in a stand. The .manners w羡h which ・ the

distributions.of numbers of trees changing the range with incre伊e of the ages of ' 

stand are shown in the Table 40 (a. b) ., and after the same orders of treatment and 
∞mputation as the case of discussion concerning effect of tree-density of plantation" 

for the meap. height, the Table 41., 42. , and 43. are computed. If we consider only 

for the signs of c�fficient of correlation, whether 、the values are significant. or not , 
we can see"'the coefficients conc冶rning pine take always the positive sign aﾌ1d the ones 

.concerning Iarch take mostly negative except the ヂoùnger age, hence, it ~eems can be 

supposed that there lies some difference due to the tree-habit. Introduceq from this 

hint our consideration hecomes to touch the rate of the Iowest 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 smaIIer 
than the one co:t;lcerning pine. TQerefore, it can be thought that there may � ' rather 

more number of trees sufficiently heigh with lhe c1ear-length absolutely heigh in the 

p!ot of lower tree-density of plantation, thus, , arising from -this reason the corre!at�n 

"coefficients concerning larch shown in the Table 43:" tend to negatve sign, while 

concerning 七he pine the tendency is contradictory. 

(ii) Effect for the mean clear-length with respect to. the c1ass of diarneter: By 

same reason. explained on the case of height, further, authors discussed about this 
Subject. .Under the s~me treatment above mentioned concerning height, th� Table 46 

.~a . b). is comp,uted from the data contained in the Table 45 (a. b). AccoPding to the 

appearing manner of signs of coefficients we Can say wﾌth considerable certaipty: that 

there is 'tendency same as the case of the mean clear-length of stand, i. e. the clearｭ

length whether it may be the mean of the whole stand or of each class of diameter , 
is larger the more in the plot of higher tree-density of plantation for the case of 

pine, but for larch this tendenc:y can not be seen. 

てd ) Effect.for 'the mean branch-spread: .. 

(i) Effect. tQr the mea口 branch-spread in a' stand. W�h the il1crease of ages、 of

stalUl the di学ribution of nUrnbers of trees in respect.of diarpeter moves its range as 

fhe Table 47 (a. b) 与hows. By the same treatmer巾 of the data_, con1ained in the table 

as the cases nf _height and clear-length there are obtqined the Table ‘48., .4_9::. and 50. 

The last table ..enables usωag陀e t�at there exist hらigh correlation with. negative 

¥ 
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sign between the tree-density of plantation and the mean branch-spread in a stand , 
VﾌZ. the branch-spread tends to be Iarger the m�e in the plot of lower density of 

plantation. 

(ii) E任巴d for the mean branch-spread with respedto class d diameter.From 
the -same reasons and treatments as of the cases of height and èlear-Iength, the 

correlation coefficients ‘between tree-density of plantation and the branch-spread about 

the each class of diamt;ter, through the arrangement of the Table 51 (a. b), as the 52 
(a. b) s�ows .. 

According to the contents of this table it shalI be observed that signs of the coeff-' 

icients of correlation are' appearing with both positive and negative showing no 

regular orde_rs, so we.can not recognise any correlation betwe.en the tree-density of 

plantation and the mea~ bl'anch-spread with respect to the c1ass of diameter. Thus , 
we can suggest with considerable certainty that, nevertheless, the tesult shown in 

above smalI section (i) comes from only the fact that the 紅白竺 with larger diå.meter , 
saﾍne time, wilh Iarger. branch-spread, are more numer�s in the plot planted more 

apart, and not com�s from there is correlation pa出向均 between the tre吋en吻
of plantation and the mean branch-spread with respect to the class of diameter. This 

resuIt has some contrast for 出e results cases when the height and cIear-Iength.-

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

tree. 

(i) 1t is recognisab~e with certainty, that there exists heigh correlation between 

the 合ee-density of plantation and the mean diameter in a stand and the result告 show

alway耳 the mean diameter is Iarger the inore in apart plantation. 

(iO The relation befween the tree-density of plantation and the mean height in a 

stand suggests us obviousIy an interesting resuIt as folIows: in th守 case of pine the 

tree-density correlates with mean height with positive sign, i. e. the.mean height is 

larger the more in c10se pIantation, but in the case of Iarch, contrarily, the mean 
height is larger the more in apart plantation. 

(i�). We can recognize the heigh correlation between the tre巴-äensity of plantation 

and the mean clear-length concerning the pine, i. e. the cIear-Iength is larger the more 
in close. plantation, but for larch it is not so certain but something resonable that 

!et us suppose this relation is contradictory for the case of pine, i. e. the c1ear-length 

should be Iarger the more in apart plantation. ー-
• 

(iv) The relation bety.reen the tree-density of plantation and t鋹 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 

less l�er 'values than the case of diameter. 

. 6. CocIusion 

(a) StrictIy speaking，比 is very difficult and may be impossible to get some 

numbers of sample plots having quite same site in the field, and this. fact , sam�' 

~・伊'
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tjme, is also the unavoidable" weak point" of such experimenfアDuring the 4ﾔ years -in 

wnichecthis expedment has been continued, the plots 6.0 口 in both of pirre a� Iarch 

become to 'be found' that the sites of these ‘ pIots . are infetior to the others' not 

争deliluate for comparison. Besides this the -areas Qf sample plots of 4.5 口 and 8.Ó 口

of-larch forest both. are too s�aII for c�put縟in in term of unit area' as precedingly' 
舗、

explained. 

Fr.oﾌll the reasons above mentioned, finaI1y we deeided to exclude these 4 plots, i. 

e.6.O 口 of pine and Iarch, 4.5 口 and 8.0 口 of IiJ,rch, from the discussion. In' addition 

fo the eIimirtation' of. the sample pIóts, on account of toみnow.. the emphilsised, effect 
of tree-density of . plantation for the siIvicuIture of pine and‘ laich we select the 

stands of 4.5 ム -and 8.0 口 of pine, 瀟d the stands of 4.5 ム and' 8.0 ム of. Iarch as the 

represeI).tatiyes �>f cIose and apart plantation resp~'1:iveIy. The direct results cornpairing 

.... 

""" 

tf!e treeでñumbers， stand-volumè, rnean dia~ter， and mean height are shown _with • 

Fig. 、7・ 合nd 8, and the compari田ns c�cerning mean form of single tree are shown in 

Fig. 9 and 10. , 
J 

(b) bet us aモsume primarily the term “ advantage"means always IarFe asiwell 

as the term .“ disadvantage" means' smaI1, and secondarily the tree-form with Iarger 

beight and c1ear-length)s 'superlor. to form with sm�.Ue'r height and Iength. 
(c) Under the explanations in the term (a) and the' assumptions in the term 

(b) , ,there h~s been obtained Fig. 11. According to the contents of 出e fj.部lre; we can 

propose the foI1owing con飆usion: 

As a wh�e ari� as rar as this experiment. concerns，ホ寸cah say, the eIose plant玩ion

• is more advantageous for the siIvicultu l,"e of' pine, but for the larch vice-versa. What 

~s the ca:u$e freffi which this 民snIt ,arises, -is Ieft tû 世16 、fürther. resea�hes 珵 the 

.: a戸jus命lept of tree-habit _fo):"" the. environmerit as a whole, not to the' habitマ for the 

, light f司ctor o~y. 

, 
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List 勺f Tables. 
号令

No. I Item 

1 I The area of sample plots. 
2 I The pmceedirig course and the dates of thinning. 
3 I The table indicating the names of preceding publications, in which 

the distribution of tree-numbers relating to diameter_ and height is 

shown. ~ 

4 (1) I The distribl.!tion of numbers of tree wit? r師側 to diameter. and 

( 2 ) 

5 

.6 

7 (a) 

8 

9 

10 

(b) 

11 (1) 

(2) 

12 (a) 

(b) 

13 (1) 

(2) 

14 (a) 

(b) 、

1'5 

, height, Pine. 
, Larch. 

The correlation ratios (17) between diameter and height ・ in even-

aged stands. 

The contrast, of the value ot' (η) due to the different kind of tree. 

The transitions of mean height of. trees for the each diatneter during 

‘ーt�e period of experiment, Pine. 

, Larch. 

An .iI1ustration of computation of moving averages of height. 

An iIlustration of computation of. constants ﾌn -i1 fonnuIa of. treeｭ

heigM curve relating to diameter. 

An iIluslration of test of fitness of formula c0mparing the originaI 

number with the number computed from the formula; 

The contrast of originaI mean height for each diameter of trees. and 

moving three-diarp.eter average of .height, for eacn age of the forest , 
Pine. 宅

" 
Larch. 

The formuIas of the cu'rve of tree-height reIating.' to diameter 

changed the form 可vith increase_ of ages of the ・forest， Pine. F 

Larch. 

T~ test of fitness of the -formulas of ぜee.height comparing' moving 

、 averages (H) with the corresponding nurribers H: caJculated from the 
formulas, Pine. 

Larch. ' 
The moving cour田s of formula of tree-height curve w:ith incr:ease of 

j. ag鑚 of the forest, Pine. 
Larch. 

The table indicating the' names of li?receding pubIications, in-which 

the di銑ribùtion of tr~e.numbers relating to diameter and cIear-Iength I . 
is shown. 

The distribution of numbers of tree with r田pect to diameter and 

cIear-length, Pine. 

司P
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( 2 ) 
" 

Larch. 

17. .1 The correlation 凶ios between di<imeter and. cIear-le昭hin even-aged 

stands. 

18 I The cortelation coefficients between diameter and cIear-length in ev 
en-aged stands on 1943 for Pine, 1942 for Larch. 

19 I The table indicating the names of precedinj?: publications, in which 

the distribution of tree-numbers relating to diameter and branch-spread 

is shovfi. 

The distributisn of numbers of tree with respect to diameter and 

br,anch-spread, Pir品.

Larch. 
2眠，

、、、、

The correlatiou ratios between diameter and branch-spread in eveI).ｭ

_aged stands. 

The decreasing courses of reaI tree-number.s in each s蚓ple plot. Pine. 

" 
Larch. 

The decreasing courses of tree-numbers per Cho. P絜�. 

Larch. 

The decreasing cou.rses of tree-numbers per Hektar. Pige. 

Larch. 
ーThe reaI number of volumと along the growing course in each sample 

plot, Pine. 
Larch. 

The growing courses of volume per ‘ 'Cho" Pine. 

Larch. 

The growing courses of volume per Hektar. Pine. 

Larch. 

The voI ume of single tree on・ 1943 for pine aged 40, 1942 for、 Iarch

aged 39. 

Th� moving courses of distribution of tree-numbers 乍especting to 

diameter with increase of ages of forest. Pine. 

H 
Larch. 

The mean diameter~υ CM.D) , standard deviations (O'D) ,and coefficie-

nts of variation (c.v.) for each age of the fore号t.

The index numbers and the mean~diameters for each age of the for-I • 
est. Pine . • An ilIustratiolﾝ of computation of correlation coefficient (r)' between 

the tree-density and mean diameter. Pine. 

The correlation coefficients between tree-density and mean diameter. 

Pine. 

" 
Larch. 

The index numbers and the mean di疥eters for each age of the 
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forest. Larch. 

34( a) I The moving 側関 of distribution of t恥削nbers respecting to 

height with increase of ages of forest. Pine. 

(b)_ I " Larch. 

35 I The mean. heights (M.H) , standard deviatons (o'H) , and coefficients 

36 

37 

• I 38(a) 

'(b) 

39(a) 

(b) 

40(a) 

ー(b)

41 . 

42 

43 

of variatii:m (c.v.) for each age of the forest. 

The tree-den罪ity of plantation per Hektar, index number for the 100 

of 4 ， 5ム of each tree-dtnsity, and the mean heights of each age of 

the forest. 

The correlation coefficients (r) between the tree-density and the mean 

height of forest for each age. 

The mean heights of trees with respect to diameters in each plot for 

each age of the forest. Pine. 

Larch. 

The correlation coefficients (r) between tree-density and mean height 

of trees with respect to diameters for each age of the forest. Pine. 

" 
Larch. 

The moving courses � distribution of tree-numbers respecting to cIear 
2 

-length witlr increase of ages of -forest. Pine. . 

.., La!,ch. 

The meanゐ c1ear-lengths (M.h) , standard deviations (<1h) , 疣d coeff 

icients gf variations (c.v.) for each age of the forest. _ 

The tree-densities, index-numbers, and the mean c1ear-Iengths for .each 

age of the forest , • 
The correlation coefficients (r) be旬reen tree-density aud cIear-length 

for each age of the forest. 

44 I The comparison with the heighest mean height in a plot to the lowest 

45(a) 

(b) 

'46(a) 

(b) 

47(a) 

(b) 

48 
9 

49 

・H

/ 

one in the oth.er 0n each year. 

The mean clear-Iengths with respect to diameters in each plot for 

each age of the forest. Pine. 

,,, Larch. 

The correlation coefficients (r) between tree-density and mean c1ear-

length of trees with respect to diameters for each age of the forest. 

Pine. 

Larch. 

The moving courses of distribution of tree-numbers respecting to 

branch-spread with increase of ages of 'foresC Pine. 

Larch. 

The mean branch-spreads (M.R) , standard deviations (σR) , and 

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

The tree-densities, index numbers, and the mean branch-spreads for 
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each age of the forest. 

50 . I The correlation coefficients between tree-densitv and mean. ゚ranch-

spread fOJ; each age of the forest. 

51(a) .1 The m.eam branchぢpreads with respect to diameters in each pIot for . 

each age of the forest. Pine. 
、
1

ノb
 

，
，
、
、 " 

Larch. 

52 ~a) .1 The ∞rrelation coefficients (r) between tree-density anは mean bran. ‘ 

ch-spreqd with respect to diameters for each .age of the forest. Pine. 

(b) I 喝 .. Larch. / , 
List of FigUI:es-' 

O
 

N
 

Item 

1 1 The curves of mean tree-height with respect to diarp.eter, showing the 

2,1- 2,6 

2 ,7-2 ,10 

3,1-3;6 . . 

3,7- 3,10 

、14.1-4 ， 6

4,7- 4,12 

.1 ?1-5.6 
5,7- 5,12 

6 

relation between the original one .and its moving 3-diameter average. 

The curves 01 mean tree-height with respect to diameter. Plne. 

、。 Larch.

• 

The changing course of formulas of tree-heigt curves wi泊 increase

oL ages Qf forest. Pine. 

Larch. 、

Decreasing ∞urses of tree-numlers per Hektar. P泊e.

Larch. 

Growing courses of stand-volume per Hektar. Pine. 

,; Larch. 

ー叶 The total yield per Hektar, 
7 ・ 1 The comparison of th~ results .in the plots 4,5.6and 8.0口 CPine) .

8 1 " 4.5ム" 8.0ム CLarch) .

9 

10 " 
11 

The mean-form of single. tree CPine) . 

CLarch) . _; " 
The ぬmparison -of advant�:1-ge amd dis.advautage concerning tree.dens- ‘ 

ity of plantation. 
, 

.臨

一J

1. . -

ー

, 

三ァー
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8.G 口8.0 ム

、

936 907 

56 '258 

1.' The ar回 of sample plots 

6.0 口6.0 ム4.5 口

F
O
P
O
 

3

・

p
o

od

,9u 

一 936900 930 , 

258 34 247 

‘ 
‘ 

.. 
‘ 

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

Larch (Larix Kaempferi Sarg.) 

The unit of area is "Tsubo" 

1 tsul>0 = 6 (Shaku) 2, 1 アSha:ku"= 1-01 0/3. 3m, 
therefore, 1tsubo= 6 x 6 /3 . 3 >: 3.3寺3.31口m

4.5ム means plantation of 4.5 (Shaku) triangle. 

4.5口 means plantation of 4.5 ( /1 ) rectangle. 

6.0ム: 6 ; 0口 ， 8ム， 8口 each has meaning respectively. 

Table 

Pine . 

Larch 

、

. , 

‘ 

H
O
m
v
 

1:1 

/ 

. , 

• 
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Table 2. Th~ proc田唱ing course and the dates of thinning. H
H。

| 山ates …~~7edout 14.56 j 4.5 0 16.~ 6 16.0 0 18.0 ~ ¥8.0 0 11~:~!~~Ofl Notes thin~i~g~h~~Ub;~ Y~~;;i~ out I 4 . 5 ム 4.5 口 6.0 ム 6.0 口 8.0 ム 8.0 口 the stand , 

トロピHガb • 
March 1918 (Taisho 7) 1 1 

. 、

15 
を , ."・、，

/"'., May 1919 (" 8 ) 2 ・ 2 1 1 ー 16. " 

ロcロトHnガ・ 、

October 1921 ( " ・ 10) 3 3 2 2' 1 1 18 J'he 1 st report finished 
'・

古島
OCtober 1926 (" 15) 4 4 23 The 2 nd report finished . . 
October 1930 (Showa 5) 3 3 ー 27 

November 1933 (" 8) 2 2 30 The 3 rd report finisl聡d
'-' 

May 1943 (!I , 18) 5 5 4 、 4 3 3 40 The4 th repo此 finished

ApriI 1914 (Taisho 3) 1 1 1 1 1 11 . 
/ 

. 
August 1919 ( " ‘ 8 ) 2 2 2 2 • 2 1 16 The 1 st report finished 

October 1926 ( ρ 15) 3 3 3 3 3 2 、、 23 The 2 nd report finished 

November 1933 (Showa 8) 4 4 4 4 4・ 3 30 The 3 rd report finished 

July 1932 (" 17) ? 39 The 4 th report finished . . 
、

常 ー

電, 
-・



Table 3. The table indicating the names of preceding publications, in which the 'distribu,tion of tree-numbers relating 
I / 

-‘ 

to diameter and height i;s sho~n. 

No 山出 iNo_ of Report No. of BuIItin, c;late page Contents 

¥ 
、, 

1st 25 1924 1, (1) end Pine, 1915, age l2 

" 庁" (2) " " 1919, " 16 
J 

" 
、

" 1921, " 18 11 (3) fI , , , ¥ 

" " :~ ( 4 ) 11 Larch, 1914, 11 11 . 
、

" " (5) 11 11 1919, " 16 . 、

, ミ • . 
2nd 27 1927 1. , (1) end Pine, ♂1926， fI 23 C 

" " (2) 町、 " Larch, 1926, "- 23 
，、

3rd 37 1941 ｷ 1.・ ， (1) end Pine, 1930, • l' 27 
, 

Larch, " " (2) 11 1930, 11 27 , , 
" " , (3) ‘ f! Pine, 1933, ， /~ 30 , 

,, -1'. , 

" .、 " ・ . (4 ) 11 Larch, 1933, 11 30 
J 

、柄、

、

、、

Notes: , BulIetin = Bulleti!l of the IlJlperial Eorest Experiment 

Station ， CRingyδShiken Hδkoku ) 
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Tadle 4. The distribution of numbers of tr田S

C 1) Pine CPinus densiflora) 

吋
耐
え】
】ゆ

円ot l~1 34 35 36 、
4.5 、ー 1 1 、, 
5.0 ~ 1 1 1 1 1 1 

5.5 
. 

1 3 1 1 1 2 4 
、

‘ー
6.0 1 1 1 1 1 1 .1 1 2 4 

、

6.5 1 2 
F 

3 1 1 5 1 2 -
" 

7.0 、 3 1・ 2 1 4 1 , • 
)7.5 . ';' 1 3 、 4

中込

8.0 1 一 ‘ 1 2 
1> 8.5 1 1 1 '" , ‘ 

' 2 

9.0 . 
1 ‘ 一 1 、 ‘
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10.0 . 
10.5 

、

一 ‘ 一 1 3 2 2 6 1 10 6 8 13 ~ 13 17' 

6.5 -6.3 5.8 5.5 5.9 6.0 6.2 6.3 6.3 6.7 7.0 7:0 

1 1 
.‘ 

, . . 1 1 3 1 4.5 , 
1 1 1 2 ・ 一5.0 3 . r 

5.5 r 『 1 1 1 .3 2 

6.0 ー 1 1 1 1 2 2 2 2 

6.5--.. 1 2 1 1 .2 . 
7.0 2 1 2 3 

、

7.5 ‘ピ 1 1 1 1 1 
手当・

<:.n 8.0. 1 1 
口
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8.5 、, 1 

_ 9.0 1 

9.5 . ~ . , 、

10.0 

10.5 
, 

. r 11.0 、
、

. 
, 1 . 4 1 3 4 11 7 6 14 10 
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7 147. 

- 1 - ] ‘ 15 146. 

1. 4 1 19 147. 

3 l' 3 4 -一一 1 1 28 149. 

3 6 2 , 4 1. 1. - 1 1 26 15弘

2 3 2 2 I _ 2 1. 1. - 1 1 18 152. 

22 2  1 、 3 3 、 3 2 1. - 1 ・ 2553.95 

- 1 1 1 1 1 2 1. 1 ' 1 11 154. 

1 1 1 ・ー , 2 1 1・ 6 155.8 

1 1 1 1 4 56 , 

1 r 2 57 , 

14 22 14 14 9 7 8 10 3 2 1 
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一一

笥，. 2 46.0 

6 45.5 
~ .........._ 

2 10 47.1 

2 3 14 48.9 

2 1 1 16 48.8 

4 4 3 1 4 1 24 51. 3 

1 2 2 2 3 2 :~ i~:': 4 3 2 3 1 3 1 22 152.0 

3 2 3 1 . 1 . 1 3 一1 1 18!537 

2 3 2 3 1 2 2 1 1 1 19 55.5 

2 :...2 2 1 1 9 54.9 

1 1 1 ノ 3 57.3 
, 
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1 1 2' 57.0 
、、

1 l 62.0 

中型1 l 1 2 1 ー 27 12 9 14 9 ]3 17 19 
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1 、
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11 51 52 53-54 55 56 57 58 59 60 61 臼 63 臼 65 66 67 I sum I meari. 

1 40.0 
< 

, .1 49.0 
、. . 3 43.0 

1 日 46.0 

1 8 46.0 
.、，

2 1 1 ー， 12 49.0 

1 2 1 2 、

7 52.6 

2 1 2 1 
, 

11 51.5 
' l 1 2 2 1 1 13 51.5 

1 1 1 1 1 1 1 1 ¥ 、 11 53.9 .. 
1 1 6 49.3 

‘ 1 1 3 吋 58. 7
P 

1 1 1 3 55.0 

1 1 2 60.5 

1 1 1 1 1 1 6 ' 57.8 

1 1 .. 1 1 1 1 6 56.8 
喝ζ

7 10 4 6 4 5 5 2 3 3 1 2 一、 1 、

7.98.17.99.18.59.07.911.39.210.310.5 - ~ 9.-8 --9.511.5 I 
1 

、 4 40.3 

4 41.0 

¥9 43.9 

1 10 45.9 

1 2 
F .1 20 45.6' 

1 13 45.2 

2 12 46.7 

1 1 10 48.0 

1 2 1 1 12 50.7 

1 1 ‘・ 9 49.0 

1 . 1 l 4 54.0 

1 3 50.3 

1 1 3 53.0 

1 1 1 1 4 、 57.5 

1 1 2 1 4 54.8 , 

1 1 1 1 5 54.2 

1 1 53.0-

7 4 9 4 、 1 2 4 2 1 2 

8.610.59.3 8.511.09.011.410.3 -11.010.3 
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~# Table 4. (2) larc.h 
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2 164.0 

‘ 

-1" 1"1 
, 
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Table 5. The correlation ratios (η ) between diameter and height in even-aged sta:nc1s. 

l year l 
(age) 17 , 1 4 . 5 ム I '4.5_ 口 1 6.0 ム I .6.0 白 I 8.. 0 ム I 8 . 0 口

i915 }1 ηD H 1i00.71土0.01:10775土O Oli1o0 74土0.OÙ .75土0.01d1074土0 01ll (079ｱ0 01 
(12 ) ・ 17H . D iO. 73::t:0.01i? 71土0.0110.67土0.0110.74土0.01iO.81土o.0110. 81 ::t:0, . 01 

トガ

Hロ- 1919ηηDH.H | lo . 63±0.0110.70±0 . Oleo-75土0.010 . 74土 0 . 010 . 75 士0.0110 .78士 0 . 01
。

(16) 1 1JH.J) 10.60土0.0210.65土0.010.72士 0 ， 01ð.73士0.Olio-71士0.0110.75士0.01
r、、

トロ】ロ℃ ・ 19217711HD,. H.68土Q. g?;O.~?士 0 . 02，0 .70士 0.02，0.72 土0.O!:O .?4士 0.01 :0.80士 0.01
cn (18) 1 17H.D :0.63土0.02;0 .63士 0.020.68士 0.02ìO . 69土0.020.70土 O. 020 , 75::t:0. 01 

~ロL mE |! ηηDH .日H lhi OQ0川J応.53臼3士O.O3JbトμO仏0.6ι6印O土0.0ω24!blO64土川30
U。Hド-『B3 h 3 ・ ( 23 ) η . D 10 . 52 士 0.020.59士0 ・ 02 ;0.66士 0.020 . 61 土 0.030.62 士 0 . 03 10.69 士0.03

1 1 31 13 附 | ηD Hf、 51 ::l:: 0 仰 62士 0.03 0.6壮O 問 61 ::1: 0.03，0. 74土0.02:0 . 6位 0.03
、J

(30 ) ηH.D-10.55士0.03;0. E}8士 0.036.67土0 . 02 0.62士0.030.72土0.02 10.65土0.03
、

!~~~ I ''7~ . g ;Q.~<?土 0.04 10.61土0.030.67土0.030. '15士 0.02 0 . 69士 0.03 0 : '12 ::1: 0.02
(30) : η77D H.D 0.51土 0.0410.63士 0.030.64士 0 . 03'0.70土0.0310.53士0.0 1 0 . 73土 0.02
1943 ηD.B 0.62 士0.030 . 67土 0.03 0.71土 0.030.73 土 0.03 ;0.74 士 0.030・.74士0.03
(40) 111H.D ;Ò.67士0・.03 :0.山0 . 03 0 . 76 ::1: 0 仰 山0.03iO.72土 0 . 03 0.76土 0.03

1 13 1 l 
1914 I 77D.H ;0 . 72士 0.0210.81土 0.0310.86土 0.010.87土 0.01:Q. 80ま 0 . 02 0.90土0 . 02

「サ 日1 ) I 77H.D ;0.80士 0.01 10.加0 . 0410 . 86 ::1: 0. O1p. 87士0 仰 85士O 叩 96士仏 01
Bドru3t 2 a 

19196 .H I0.77土0 . 02 l0 . 85土0.03:0.82 士0.02O. 90土 0 . 01 10 . 88士 0.0110.94土0.01

f鍔円ω 吋、・
- ( 16) 7η7D H.D l0.85土 0.01;0.94土 0.0110.83土 0 . 02 l0088土 O. 01~0. 90土 0.0110.95土0.01
1926 I 77D.H ，0.80土0.02 10.93士Q.9?，9.~~ 士0.020.85士 9. 9? ，9.~!士 0.020.94土 0.02

じt込同
(23) ηH.D :0.85土0.02iO . 95土0.0210.85土0.0210.89土0.0110.83土 0.020 . 99土 0 . 00

l | l100 1 ! 43|0 O 
u 3 ~~~~ 1'17~.!! ;Q.~~士0.030.85土0.070.81士0 . 03 0. 78士0.040.8@土0.030.91土 0.04

(27) I 71H.D ;0.87 ::c 0.02;0 . 89士0.050.92士0.020.85土0.030.81土 0.03 1. 00 士 0.00

1 4 230 0 
1933 171D.H :0 . 80士 0.03，0 ， 99土 0 . 010.75 士0.04 0.85企0.030'.85士0.030.91土 0 . (')4、J

(30)ηH.D 0.87土0.021 1.00::1:0. 00
1
0. 78士0.0410.84土0.03 0 . 87士0.02:0 ， 91士 0 . 04 ‘

1100 1 11 4 1942η7/DH.H ' ・ 91土 2'. 2~ ，2 . ~I土 0.020.76士 0 . 050.84士0 . 04 ，0.66士 0.070.98士0.01
(39) 1 77H.D :0 . 83士0:04iO . 90土 0.050.85士 0 . 0410.88土 0.030 . 93士 0 . 020.89士0.05

.1 
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Ta�le 6. The contrast of the value of '1 due to the different kind of tre.e. 

, 
'11D.H 

Ranks of the value of 
17H.D a 

Pine Larch Pine ー Larch

. .. 
0.4-0.5 1 . 

0.5-0.6 
E 、

* 
4 5 

0.6-0.7 15 1 17 .. 
0.7-0.8 21 5 18 2 

0.8-0.9 1 19 2 22 

0.9-1.0 11 12 

. 
a・

/ Total 42 36 42 36 

、、

‘ 

'.院・b
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Table 7. The transitions of m鐶n heigt of trees for the, each diameter during the �eriod of experiment. (a) Pine . 

4・
. 

t 
1' .. 

4 .5 ム 、 4 . 5 口 ' 6.0 ム ," 
t 

12 16 ,18 ' 23 
, 

27 、 30age 16 18 23 27 12 27 30 12 16 18 23 40 , 
d 

~ にUトHO4 A 1 トミ見ト。。ー4‘ にトトEO也-4 4 σtトbo,J 、a 、 に。ιト。... 。 C己bトOd -3 A トU・4ト2-~1A 、 にトむ4 トにEO・、=4 にσトEーDd・43 l にbCドDコ4 コ . tιμトod・24 . tEトphD 』4 
にト。ーA ミト。... tトトhO・4D4 -σにトEoJ 4 3 ' にむCトOーコ。 トに乙己ε心、43 tUトb仏D 4 2 

靴 店 IトーA
巳ト円~ にトD4 

〆 0 . 5 7:7 7.3 , 7.3 10.0 
『

1.0 9.6 丑2.0 12~ 9.713.1 16.0 8.9 11.8' 14.5. 亀

1.5 1l.4 15:4 16.9 11. 7 14.6 16.0 10'.7 14.6 16.5 , 
2.0 12.717.220.1 13.5 17.620.0 12.316.718.5 

" 

ι. 

2.5 13.9 19.0 21.8 24.0 15.3 19.3 22.4 22.5 13.818.120.324.528.0 
3.0 15.020.023.126.4 15.,7 20.3 23.5 26.5 . t 、 15.2 19.2 22.0 25 . 2 ・29 : 。
3.5 15.320.823:729:432.0 15.520.724.529.631.0 15.020.122.727.128.2 30.0 44.0 
4.0 16.0 21. 5， 24.5 ・ 29 ， 5 33.8 35.5 22.325.1 31.2 33.0 36、.5 46.0 15.320.823.828.5 32.4 34.4 41.0 
4.5 21.925.080.735.237.547.5- 22.6 26.0 36.5 35.236.3 45.5 21.5 24.2 29.5 33、 335.1 42.8・
5.0 21.725.631.7'34.238.3'47.1 23.725.931.835.53399 .547.1 21.325.4 30.4 34.2 36.7 42.8 
5.5 20.025.631.835.738.746.3 22.0 26.4 32.9 36.6 39.9 48.~ 22.025.3 31.2 35.0 37.545.9 
6.0 27.732.336.040 ・ o 47.8 -26.033.136.840.348.8 句 l

6.5 ‘ ゐ 26.0 32.9 37.3 39.9 49.0 19.0 28'.0 33.8 38.0 41.6 51.3 32.736.040.247.6 
7.0 32.7 38.140.850.4 35.3 38.8 41.9 52.2 32.637.341.150.2 
.7.5 

' 34.3 38.2 41.9 51.8 23.0 37.540.653.152.0 t 
33.5 38.2 41.2 50.4 

8.0 38.4 42.5 52.7 .. 38.844.953.7 35.0 39.3 42.1 51.5 . 
8.5 44.0 42.8 53.9 • f 40.2 44.4 55.0 40.043.751.8 
9.0 39 ,0 43.3 54.5 -44.754.9 , 同 37.042.053.7 
9.5 . 46.0 55.8 -57.3 、 42.045.753.3 
10.0 56.0 49.0 -57.7 

〆
.目 37.054.7 

10.5 
ー 57.5 53.0 57:0 ' 56.7 

11.0 ' 62.0 , 56.0 
11.5 59.0 
12.0 . 

" 
54.5 

12.5 、 ‘ 一切

. 

f 

H
N。
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t sE- F J 』 「m 司, 6.0 口 8.0 ム 8 : 0 口
" 

M " .・
t~ 

‘ 

l2 16 18 23 27 30 40 12 16 18 23 27 30 40 12 16 18 23 27 30 40 

'‘ -

ー 0に←ド。・41 4 にトcトcD -・A& にトトD4 JP にσトbo4dコ3 , tむcトO4コ3 , にbむトo4 a 3 にbトp品o ・a4 に0‘トFD4 A 1 
t』o4 にトboーJA ト《σtOq 4 コ ミtcトsa コ4 tbト-0-haA・ に心トpho ーJA 

にト0・4 ct炉卜oc ・-4a t』poq 4 にσトbpd43p . tbCドoコM3 A くむ弘ドDJ4コ ' ιミト品D ーJA 

1--' 
C悼OA 

ト-'
UトーAE 

トー&

6.4 9.0 . . 6.5 6.1 
8.6 11.9 14.5 9.1 10.5 7.0 ' 8.510.7 14.2 、

10.313.414.7 10.212:.116.7 司

10.111 . 3、 16 . 81 
12.0 16.0 18.1 ‘ι .. 11.5 14:.5 19.4 • 11.4 14.9 18. . 
12.9 17.1 19.4 28.0 14 3.517.521.7 ‘ .17.719.019.8 

、

14.5 18.1 20.924.126.5 14.5 18.9 22.4 24 ~ 0 12.9 17.3 20.8 24.0 
町 15 . 519.03 21.726.629.428.0 15.319.823.5 ,27 . 529.433.0 16.618.822.024.027.029.0-

20.3'22.727.630.627.735.5 15.021.224.828.131.933.740.0 19.522.825.727.730.4 
21.2 23.6 28.4 31:.5 32..5 40.0 ,21. 525. 1 29.5 30.7 32.6 49.0 20.0 23.6 27 ・ 9 29.6 33.6 40.3 
20.624.029.5 32.7 35.5 41.5 22:'.125.1631.0 31.9 36.943 . 0 ・ 20.3 24.0' 28.0 31.4 33.6 41.0 

23.829.533.836.144.1 -26.4 32.0 34.0 37.7 46 ,0 2，2 .3、 24 . 429.7 32.435.143.9 
.24.6 30.8 34.2 38.2 46.5 23;.5 25 ,8 32.7 35.7 39.3 46.0 25.229.8.33.636.845.9 
26f 32335.138 . 1470 、 21.0 26.0 33.4 37.7 41.6 49.0 26.331.632.737.645.6 

30.8 36!7 39.3 48.6 27.0 34.2 37.3 41.4 52.6 . 27.031.135.2 38.7 45.2 . 30.0 ~6 . 2 39.6 49.8 33.2 39.0 42.3 51.5 32.634.438.746.7 
33.038.041.349.7 '. 34.0 41.1 43.6 51.5 

26.5 43.5 52.8 . 
、

41.5 45.7 53.9 ' 29.036.7 4Z.1 50.7 . . 、

40.039.050.7 . 42.0 44.5 49.3 39.5 41. 6 49.0 . 42.0 49.5 39.547.058.7 . 37.342.154.0 
52.7 . 43 .,0 55.0 1 39.0 43.0 50.3 

‘ . 55.5 60.5 
川

45.0 53.0 
I 

.゙ • 
、 " 

" 55.0 57.8 
. 、も

-57.5. 
、 r

、，F 56.8 4 4 -54.8 
j. 月 " t . 41.054.2 

j‘ 一 ‘ 
, 

“, a 、 / 53.0 . 
Notes Pine (Pinus densiflora) , the uflit 'of height is “ sÌilaku " , 1 shaku = I/3・3m，

the unit of diameter ヘis “Sun"， lsun=l/l� shaku = 1/3 ・3 X l/Jﾓffi' 

3 

棒、

]
戸
日
山
、
吋



〆

-Table 7. The transjtions of mean height of trees for.the each diameter'during the period of experiment. (b) Larch. H
M∞
 

!I， .~ ム 4 .5 口 6. 0 ム

age 11 16 23 27 30 39 11 16 . 23 27 30 11 16 23 27 30 39 

子~I
J 

siz にトD」hにトb与。.... ・4 ににト-D4・24 4 σにトbD。A 3 にtc』Dd コA にbむトo。a ヰ 《ドトbh。4 4 にcトトoD 4 」 EにHDE 4 . トt乙Oo -J a , にbむトoHJ3 a > 'σトob。・34 トtιcoο 4 コ にb心』o。3 A 、 C 』4bJ.h 4 

ト~

1‘ 
0.5 14:0 • 8.5 

、.

1.0 14.5 12.6 13.1 

1.5 17.6 19.0 17.6 19.0 16.5 20.3 
ノ

ー, 

2.0 20 ',1 24.0.. 2j ・ 0 18.4 24.0 20.0 25.3 , 

2.5 22:3 26.1 31.7 21.0 26.1 . 22.6 29.9 29.0 
一 , 

3.0 23.8 30.1 36.2 23.3 30.0 
、

25. 1 32. 9 27. 0 

3.5 . 32 , 5 38.5 38.0 40.0 53.0 30.3 34.3 25.9 36 ・ o 29.3 , 
、 e

4.0 35.1 40.9 41.3 40.5 - 32.8 37.0 24.0 37.2 43.3 44.0 44.0 1 ，ド

. 
4.5 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 41.3 - 41.0 43.0 48.0 53.6 50.0 

5.5 47.8 50.8 51.3 50.8. ' 43.3 39.0 42.0 49.0 J9.5 53.6 57.4 

6.0 48.0 54.0 54.1 53.7 45.3 48.0 - .‘ 51.8' 55.2 57.9 

50.0 55.3 59.3 52 ~ 0 6.5 . 48.0 50.3 51.0 56.5 58.9 59.2 

7.0 55.0 53.5 60.0 52.0 60.0 52.0 62.0 60.3 64.7 
/ 

7.5 、 53.0 59.3 59.0 61.0 64.0 64.5 
。."

'8.0 . 64.7 65.0 61.0....65.0 68.0 
，、

町ミ

8.5 58.0 58.0 64.0 66.5 • , 

9.0 67.0 J 
, 

.9.5 #63.0 h . 73.0 

10.0 ゃーー

、 -、、

、‘

司ト



¥ 

ー
j 

市

6 . 0 口 8.0 ム 8 )，0 口

11 16 23 27 30 39 11 16 23 27 30 39 11 16 23 27 30 39 
、

トに。-'t←トeD4 込A 

、ト。... 0にトboー3 3 tこトむ:õコ。. トzbbo4 a コ ミむ。
tトo4 にσトト0J A コ 8にト0-A 1 にιむ←。ο 3 & ミbD ' にト←崎OA 弘4 ミぇトト。。4 4 σトtbod -コA にb。トo4 a cむむトo4 J 3 tトtc4 3 , 

忌 事ト-hA にト。... 

8.7 、 11.0 ‘ 

13.3 15 ,0 12.0 14.3 , 
, I 

16.8 17.9 
. 

16.4 1'9.3 15.8 16.0 

20.0 23.0 18.7 24.2 19.4 21. 3 

22.8 26.3 21. 3 2.8.9 , eo 21.4 24.3 、

24.0 28.4 32:8 23.5 31.8 37.5 
d 

ー‘ 25.1 28.0 34.0 

27. 6 32. 6 37.4 , 24.4 3.4.0 35.7 26.9 32.0 38.5 

28.0 35.3 4士~ 41.0 41.0 - 3:5. 9 43. 1 41. 0 43. 0 , 36.7 - 41.0 44.0 

37.7 43.9 43.7 45.2 43.0 28.0 316.4 44.9 44.3 45.8 36.8 46.0 

37.7 47.1 47.2 51.3 52.0 3'9.8 47.4 48.0 49.0 50.0 39.6 45.5 , 
42.5 49.2 49.1 50.2 50.0 40.0 49.9 ,53.9 52.0 47.2 

50.8 51.2 53.4 51.6 4:2.0 50.5 54.4 56.Q 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 q7.5 62.0 

‘ -58.5 57.0 64.0 68.8 64.0 

62.0 66.5 68.8 68.0 
〆

63.5 68.0 
、

一 69 .5 • 、

白.

73.0 . 

Notes : Larch (Larix Kaempferi) ; about t�e tinits pf height and diameter see the Table 7. (a) . H
N匂
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Table 8. An il1 ústration もf compt印tion of mO\Ti時~ averages' of he沼ht・ ー

D l-I 11H 」どn . .2,'nH 

4.5 2 47.5 ...., .95.0 
5.0 7 47.1 329.7 24 1 ,119 .2 
5.5 15. 46.3 694.5 . 

5.0 - 7 47.1 . 329.7 
5.5 15 46.3 694.5 41 1,932.4 
6.0 19 47.8 908.2 

5.5 15 46.3 694.5 . 
6.0 19 47.8 908.2 62 2 ,974.7 
6.5 28 49.0 1,372.0 

、

6.0 19 47.8 908.2 
6.5. 28 49.0 1 ,372.0 70 3.439.4 
7.0 、 23 50.4 1 ,159.2 

6.5 28 49.0 1 ,372.0 
7.0 23 50.4 1 ,159 .2 77 3;878.0 
7.5 26 51.8 1,346.8 

、

7.0 23 50.4 1 ,159.2 
7.5 26 51.8 1 ,346.8 67 3,454.6 
8.0 18 52.7 948.6 

。7.5 26 51.8 1 ,346.8 
8.0 18 52.7 948.6 '69 3,642.9 
8.5 25 53.9 1 ,347.5 

8.0 18 52.7 948.6 、

8.5 25 53.9 1,347.5 54 2 ,895.6 
、!l .0 11 54.5 599.5 

8.5 25 53.9 1,347 .5 
9.0 11 54.5 599.5 42 2 ,281. 8 
9.5 6 55.8 334.8 

9.0 、 11 54.5 599.5 
9.5 6 ‘ 55.8 334.8 21 1,158.3 
10.0 . 4 . 56.0 224.0 、ー、ー-"

a 

9.5 6 55.8 334.8 
10.0 4 56.0 

、

224.0 12 673.8 
10.5 2 57.5 115.0 

Notes : This table' shows the computat:on concerning 戸 4 .5 ム

plantatjon of pine (Pinus densiflora) as of 1943. 

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

about the units of D ancl 1-1 see Table 7. 

46.63 

47.13 

47.98 

49.13 

5ﾜj.36 

51.56 

52.80 

53.62 

. 
54.33 

55.16 

56.15 
ー



Table 9. An illu弓tration of computation of constants in a formula 

bf tree-height curve relating to diameter. 

Case : Pine, Plot 4.5ム， on the date 1943, Age 40. 

Genera� cqllation of assumed formllla : y = axb十 c' y とH ,x = D 

Changed form of this formula : H=aDIJ+c i.e. H-.C=aDl) 

.c is the breast-height= 4Shakll, lShakll=10/ggmetre. 
Thus, the formula twice changed as (H-4.0) =aDb, i.e., 

Iog (H-4.0) =loga+b Iog D. The llnit Qf D is “ Sun" , 1 Suil_ = 1/10 Shaku. 

~ 

Computatiop. is made as fol1ows 

D 

5.0 
5.5 
6.0 
6.5 
7.0 
7.5 

8:0 
8.5 
9.0 
9.5 
10.0 

5.0 
2: 
D . 7、5

D 

2 
D _. 10.0 

H (H一七 0) Iog (H-4.0) 

46.63 、 42.63 1 ,62972 
47.13 43.13 1 ,63478 
47.98 43.98 - 1 ,64326 
49.13 ~ 45.13 1., 65447 
50.36 46.36 -1;66614 
51.56 47.56 1 ,67724 

52.80 、 48.80 1 ,68842 
53.62 49.62 1.69566 
54.33 50.33 - 1. 70183 . 、
55.16 51.16 1.70893 
56.15 52.15 1. 7172;'> 

50 
I�g(H-4.0) =9.90561 三: 10gD =4.75055 

D ~ ? ，5 

9.0 
log(H-4. 0)= 8. 51209 2: IogD =4.76447 

D - l O,{} 

9.90561=6 Ioga+ 4.75055b'...... .. ・・・・ ・ ・・ ー ・・・・ (1) 

8.51209=5 Ioga+ 4.764470 .... ... . .. .. .. 一 ー ・・・・ ・ (2,) 

(1) 、 5 49. 52805= 30l0ga+23. 75275b..... …・・・・… ・・...一 . (3) 

(2) x 6 . 51. 07254 = 3010ga十28.586820' .・・・ ・・ ・・ー ・ ・・・・・・・・ ・ ー・・ (4) 

(4) 一 ( 3) 1.54449=4.83407b:. b=0.31950 

• substitute this value of b viz. 0.31950 to equation (2) 

8.51209 = 5Ioga + 1. 52225 

510ga =6.98984 Ioga = 1. 39797 

、 、

Notes H is the value of moving 3-diameter average, see Table 8. 

-. 

Iog D 

0.69897 
0.7747 036 
.0.77815 
0.81291 
ρ . 84510 
0.87506 

0.90309 
0.92942 
0.95424 
01 .97772 
.00000 

〆
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も
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Table 10. Au iIIustration of test of fitness of formula comparing the 

originaI number with the number computed from the forJ11ula. 

‘ D H H-4.0 IogD b IQgD Io_ga+blogD (H ,..... 4.0) H' IF--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 十0.03

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 司) . 27001 1.66798 46.56 50.56 -0.20 

7.5 51.56 47.56 0.87506 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 55.33 -0.17 

10.0'" 56.15 52.15 1,00000 ‘ 0.31650 1. 71747 52.18 56.18 -0.03 

+1.14 

It -1.23 

一0.09

Notes : The unit of D and H is ‘ 'Sun" and. “ Shaku" respectively. 

1 Sun= '/10 Shaku 1 Shaku 三10/33metre.

H is the vaJue of moving 3 --diameter average. 

H is the value computed from the fom1ula. 
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Table 11. The contrast of origina:I mean heigt for each diameter of tre�s ancl moving three-diameter 

average' of hèight, for each age of the forest. 
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Table 14. The mbving 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 27 30 40 
J 

4.5ム 1I 1I 】島 1I 111 III III 

4.5口 11 1I 'IlI 1lI , IIl III . 
6.0ム '. Il III III 1II 

6.0口 Il1 111 II 
J 

1I ・、
、

8 . 0ム II III 1Il 1lI , . 
f 8.0口 III 1II III 

Table 14. (b) Larch. 

vear 1914 1919 1921 
, 

1926 1936 1933 1942 

aae 11 16 18 23 27 30 39. 

4.5ム
1 

11 11 III 
‘ 6.0ム 、 11 . '11 11 11 

3 , 
6.0口 11 111 

F II , 
8.0ム 守 I 

N0tes : Formula 1 ・・・・ …・ー…・ー …. .Iog (H-k) =log a+Db logらー c loge/D 

11 …一一・ ・・・ …ー ・ ….Iog (H-k) =Ioga-bloge/D 

l1l・-一…...・ H ・ ， …Iog (H-k) = Iog a + b IogD 

同ω。
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Table 11. (2) Lar鑄 (Larix Kaempferi) 

year 1914 1919 1926 1930 1933 1642 

age 10 16 23 27 30 39 

Plot 1 Dﾎ ~_I_ H 1 (H) 1 n 1 H 1 (H) l' n 1 H [ ∞ I ﾌl I H 1 (H) I n 1 H 1 (H) 1 n I H I (H) 
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5.5 51 47.8 46.67 16 50.8 50.06 12 51371 回 8 51.43 
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�:.0 
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7.5 '1 53.0 3i593 61'.00. 
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Plot 1. D ト ド I ( H ) ト I ~ ∞ ト I J:I 卜H ) 卜 I H I ( H ) ト I H I ( H ) ト I H 1 ぽ-) I 4Eト-O込4 

U吋巴-0 3 ‘ 
0.5 3g 87 
1.0 221 13.3 15.11 21 15.0 

ヤ4

1.5 
13005h 16.8 18.41 7 17.9 20.541 

トー

/町、

2.0 20.0 20.43 12 23.0 24.60 む中 , 
、ー' 2.5 72

1
. 22.8 21.58 39 26.3 26.96 

t且俳句『2 3.0 30
1 
24.0 23.58 51 28.4 29.03 5 32.8 

rコ
;:J'" 3.5 5 27.6 23.36 39 32.6 31.43 14 37.4 38.10 
" 14 41.4 31 41.9 F。可 σコ 、 4.0 24.61 28 35.3 34.29 41.47 
eロ.... Cコ 4.5 11 37.7 36.10 24 43.9 44.45 31 43.7 時 73 司可 岨司司 47.08 ロ 口ロ 5.0 3 37.7 38.30 21 47.1 46.09 ー 12 47.2 47.561 71 51. 49.34 52.0 49.83 ぬ
0. 
'--' 5.5 2 42.5 10 49.2 48.27 10 49.1 
~ 6.0 61. 50.8 49.81 10 51.2 51.161 71. 53. 4J σ 
、J

6.5 1 50.0 句0.87 8 53.7 52 . 35 ・ 57.6 55.581 -1 -1 54.38 
7.0 2 51.5 1 53.0 54.1455.33 1 !'i7.90j 61 56.71 59.07 
7.5 31 55.7 61. 71 61.11 58.99 
8.0 .21 58.5i 60.79 
8.5 

9.0 63 

. ・ '



ダ

a 

2.5 48 21.3 21.39 25 -28.9 

22.611 24 
" 

3.0 49 23.5 31.8 31.68 2 37.5 , 

3.5 11 24.4 29 34.0 34.16 3 35.7 4l..34 

4.0 35.9 35.41 14 43.1 21 41.0 
¥ 

143.081 1 42.87 、

' -‘ 
4.5 (1) (28.0) 24 36.4 36.39 9 ・ 44.9 45.75 31 44.3 44.41 41 45. 45.87 

αコ

Cコ 5.0 , 5 39.8 37.09 27 47.4 47.92 2 48.0 50.78 1 49.0 48.91 ぐ1 ) (50'.0) 
, 

b 5.5 1 40.0 40.14 21 49.9 48.91 8 53.9 53.64 4 52.0 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 41 51.5 50.71 13 時 . 8 55.73 12 59.8 、 58 .44 41 60.8 61.47 

7.0 、 1 49.0 6 58.2 56.73 12 58.7 59.54 41 63.0 63.4:3 

7.5 - 11 60.0 58.13 2 63.,0 59.63 41 66.5 66.31 . 
8.0 2 57.0 1 64.0 64.60 51 68.8 68.19 , 

, 8' .5 , 守2 66.5 61 68.8 68.68 

9.0 2 68.0 68.78 

9.5 . 21 69.5 69.60 

10.0 1 73.0 
". 

州司 1 

49
1 

. 

/, 

H
A
H
ω
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Table 12. The formulas of the 叩rve ' 

一Year 1919 
Age 16 

. 
Type log (H-k) = 

‘ 
loga ~トDþ loge-�loge/D 

4.5ム
For.mula log(H-4.0) = 0.79812 + O. 08068D.-0. 07340jD 

Type Iog (H-k) = loga+Db loge-cJoge/D 
4.5口

Formula Iog(H -4.0) = 0.98611十 o.05073D O. 24203jD 

‘ 
Type Iog (H-k) = loga +Db loge-cIoge!D 

6 .0ム . 
Formul� Iog(H-4.0) "" 0.88288+ O. 06061D '0. 16633jD 

Type log CH-k) = -loga+Db ioge-doge!D 
6.0口

Formula log(I-I--4.0) = 0 . 82237 十 O .06570D-0 .14040 D 
令

t 

Type log (I-I-k) = loga+Db 1oge-cIoge/D 
8.0ム

Formu1a !'-l�g(I-I-4.ﾒ) = 0.78681 + O. 08086D-0 .12418, D 

Type 
一

10g (H-k) = Ioga + Db loge-clogejD ' 
8 . 0口

Fonnu1a log(H 4.0) = 0.99715 + 0 :06361D 0.12725jD 

Table 12. The formu1as of the curve 
, 

Year 1914 
Age 11 

FTorympe1!fla -
log (H-k) = loga+Db Ioge-cloge/D 

4.5ム
1og(H-4.0) = 1.13579 + O. 05008D-0. 07954jD 

, 

, 

Type 10只(H -k ) = 4 10只a-1-Db 10ge-cIogejD 
6 . 0ム

J 

Formnia 10g(I-1 4.0) = 1.26317+0.03911D 0 .26368,'1) 

'" 

Type 10只(1-1 -k) -= . loga-b logejD 
, • 

6 . 0口
Formula log(H 4:0) = 1.11-1280 0.38087/D 

Type log (H-k) = 10g� + Db loge-cloge/D 
8 . 0ム

‘ー
Formula log,(H 4.0) = 1. 35089 -/--O. 01393D-0 .36880jD 

6 
‘、

, 
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4 of tree-height relating tO' c1iameters, changed the fOr111 with increas:! of ages 

, 

-1919 1921 1926 
16 18 23 . . 

〆

loga-b !oge/D Ioga-b loge/D ' loge-b !oge/D 
. 

1. 32448--0.. 37035/D 1.39867-0. 35080 'D 1. 51936-0.40860/D 

、

!oga-b lcge/D loga-b !oge!D loga+b IogD 

1.353500.42465/D . 一 1.40709 -0 . 33613/D 1. 29301十 0.22386IogD
J 

, 

Ioga + Db Ioge-clogejD loga十Db Ioge- cloge, D Ioga-b 10gefD 

1.21098 + O. 01702D-,0. 25801/D 1. 30502+ 0 :01332D-0. 26867/D 1. 54260 -0 . 59503, D 
し

Ioga+Db loge-Cloge/D ioga + Db Ioge'-cloge/D Ioga+b IogD 
争、

1.11184十 O.03335D -0 . 19868!D 1.35220十 0.00363D-0 . 39205/D 1 1.21650十 0.26439IogD

!oga十Db Ioge-吋cIoge;D Ioga-b !oge/D loga.-b IogefD 
. 

1.29654十 O.01069D-0. 4677�!/D 1. 41226-0. 40783，'D 、 1'.57507--0: 721'39/D 
、

, 

Iog�' +Db Ioge-cloge/D Ioga + Db Ioge-,cloge/D !oga+b logD 
4・

1. 29537 + 0 . 00209D '-0 . 48115/D 1.32709+ O. 00856Dそ跨34906/D 1. 13725+0. 3557010gD 

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

¥ 

1919 1936 1930 
16 23 27 

，~ 

,Ioga + Pb Ioge-,cIoge!D Ioga + Db Ioge-cloge/D !oga-b I�ge/D 

l.25132 + 0.0651lD -0・ 13341/Di 1，53943+0・02567D-0.28505/D 1. 88030 -1. 8827fD 

!og… geρJ Ioga-b Ioge/D Ioga-b loge/D 

l.59946+ 0.00953D--0.48963/ 1. 79927-0 .79098/D 1.86446ζ Q ， 91117/D 
-~ 

loga+blogD loga-b loge/D Ioga + Db !oge-�oge'D 
、

1.12550 + O. 5841310gD 1.83270-1.03613/D 1.65396 + 0.01623D-0.47978!D 

!oga +Db logeみloge， D _ l' loga十Db!oge-c!oge!D Ioga + Db loge-cloge/D 匂，

1.58791十 0.01009D-0.53870!D: 1. 97 480-0.01768D-1.22870/D 2.23461-0.02926D-2.13350/b 1 
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of thc forest. (a) Pine. 
「 一二

、 1930
27 

loga+blogD 

-1 .34322十 o. 2169610 g D 

. 
Ioga ~ト blogD '

1. 33703+0.240011ogD 

-
loga+b IogD 

1.27295+0.29217IogD 

, 

loga+bIogD 

1.25267 +0. 2945410gD 

loga+b logD 

1.15018+ O. 4493710gD 

loga.+ b IogD 

1.19724+ Q. 3411llogD 

of the forest. (b) Larch. 

1933 
30 

loga -b loge/D 

1.90985-1.30057/D 

Iogヨーbloge/D 

1.90416-1.06771/D 

1933 
30 

Ioga+blogD 
、

1.38249 十 0 .2199310gD

loga+bIogD 

1. 36241 +0 . 26247IogD 

Ioga'+ b l�gD 

1.29172 + O. 3197510gD 

loga-b log�/D 

1.67239-0.906゚2/D 

e 

Ioga十 blogD

1. 236~0十 o. .39593IogD 

loga+b logD 

1.須聖318+ 0 . 3547710gD 

, 

1942 
39 

loga十 blogD

L26536 + 0 .552731ogD 

Ioga-b IogelD 

1.93615-1. 14039/D 

Ioga + Db loge-cloge/D . I log吋Dbloge-c1oge!D 

1943 
140 

loga+blogD 

1.39797+ O. 31950IogD 

‘ loga+b logD 

1.43581 +ﾜ'.28941logD 
‘・.

lρga+blogD 
. 
1.39332 + O. 3106810gD 

Ioga+Db log~ ~c1oge/D 

1.92940 :0. 00969D-1. 47943/D 

loga十 blogD

1. 3~998+0. 3232810gD 

)oga + Db loge-c1oge/D 

1.47308+0. o 1994D -0.09557D 

、

1. 41400+ 0.0426. 十 o. 13801/D I 2.08768-0.01163Dで1.94087/D
, 

. loga + Db loge--doge!D loga + Db loge-c1oge/D. 、・

1.31643-0.02915D-2.53393lD 12.B6202-Q.05748D-4.770li)!D 

/ 

4 
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Table 15. Thョ table indicati昭 the names of precedi昭 publications ， in which the distribution 

of tree句numbers relating to diameter and c1ear-length is shown. 

No. of Report No. of Bulletin date No. of Table Page Contents 

‘ー

1 ;>t 25. 1934 4. • (1) end Pine, 、 1919， age 16 
‘、

ー " " (2) , " " 1921, 18 

" (3) " Larch, 1919, 16 

2nd 27. 1927 4. (1) end Pine‘ 1926, 23 . 
" " (2) " Larch, 1926, 23 

, ‘ 3rd 37. 1941 4. .(1) 
、

end Pine, 1930, 27 

'陣

" 
、

" " (2) Larch, 1930, 27 
‘ 、

" 
、

" (3) " Pine, 1933, 30 

" " (4) " 工arch， 1933, 30 , 
‘ i 

Notes : Bul1etin=Bul1etin ot the Imperial Forest Experiment Station (RingyδShiken Hδkoku ) 、

埼

t 

• 
-' 
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Tab1c 1尖 The test of fitness of, the fonnulas of tree-height compari昭 moving averages (H) 

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

制
同
，m
H
E
0
5・
(
]ご

E
D
P

(釦
)

m ペ ロ 8 ， 0口 、6.0ム 6.0口 8.0ム
EトU司t /戸口(/) 、、 s 
Uf。>司-、

tln H (H)-H 、、ーノ H (H)-H (H) H (H)-H ' (H )ヘ ャH (HトH (H) 日 (H)-H
、-'/

' 

1'.01 10 .41 …由 10.36 1ﾔ.23 +0.13110.014 9 白川 96395uoj「 9699UOE9 描 9 .41 -0.03 
1. 51 11. ~0 11.42 -0.02111.83 11.96 -0.13111.2:5 11.29 -0.041 '10.69 10.72 -0.03110.57.10.69 -0.12110.45 10.42 +0.03 
2.01 12.43 12.37 千0.061 13.26 13.26 0.001 12.3:1 12.34 -0.031 11.56 11:65 -0.091 11.65 11.70 -0.051 11.28 11.25 +0.03 

cトc4 2 . 5 主3.29 13.34 -0.051 14.32 14.38 -0.06113.3:1 13.39 +0.021 12.60 12.52 十 0 . 081 12 ; 74 12 , 70 +0.04112.02 12.04 -0 . 02 、
U炉・41 3:0114.18 14.37 -0.191,15 .41 15.42 -0.011 14.19 14.22 -0.03113.39 13.39 0.001 13.89 13.73 +0.16112.89 12.78 +0.11 

3.51 15.65 15.47 +Ofl81 ' 1 15.18 15.16 十0.021 114.67 14.82 -0.15 
f、炉b』、・JJ 4 、 、 ，

+0.26!' +0.1 十0.091 +0.121 +0.351 +0.17 
0.26: ・ - 0.2 、 白 ー 0 .101 ¥ -0.121 , • 0.321 -0.05 

' +0.121 , . 
i・ J・ ‘ ' 

~ . Qi _ _ 1 . 1 13.96 13. 33 + 0 . 631 12. (;�9 12.84 + 0 . 05 

2.0117.7917.78 +0.01117.9217.84 +0.08: 16.5;817.06 -0.48116.13 16.00 + 0. :t3~ 16.36 16.14 +0.221 ﾌ5.42 15.45 '-0.03 
にpUドo4 aD 命 219G71901+0.ooo岨mts 1191}1926+OC418G31810-OQo 7171417CS 十0.091 17.67 17.68 -0.011 16.77 16.83 -0.06 

3.0; 19.85 19.89 -0.04! 20.08 20.09 -0.011 19.013 19.00 +0.031 17.96 17.99 -0.03118.84 18.88 -0.041 17.85 17.84 +0.01 
〆'、、 3 . .9! 20.52 20.55 -0.03; 20.82 21.07 ':"'0.25119.7'9 19.73 +0.0611&.81 18.85 -0.041.19.90 19.86 +0.04118.,52 18.63 -0.11 
σト・コ4 4.¥); 21.14 21.05 +0.08' 21.4121.67 -0.26120.4520.39 +0.06119.63 19.67 -0.061'20.6520.69 -0.04119.26 19.26 0.00 
」ノ

4 … 1. 47幻7 一0.0何「寸61ヤlド2…2一 28…2紅川…1MO 2 5.01 1 22. ZO 22.56 叫141 21. 4 ~ 山6 ~0: 081 1 1 20.2420.20 十 0 . 04

+0.6893! | 十0.1264 
-0.1 -0.52 -0. -0. -0. -0. . , / 

十0 4-0.02 . 
、

"" 

HAF∞
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Table 13. (2) Larch 
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" 。
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18.41 にトトGD4 -込A 
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にσトECd ・43 

3.0 371.60 37.17 . 十 0 .43 3~7.25 38.35 -'-1. 10 
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、
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Table 16. The distribution of number百 of trees with respect to d治meter and clear.length. (1) Pine (Pinus d�nsiflora) 

imt r~1 14 1516 17 18 19 20 21 22 2324 25 26 27 28 ~93o 31 3233 3~ 35 36 37 38394041 42 \ 5叫m
2 I 30.5 

5.0 1 1 1 一一一一 2 - 1 2 I 7 ! 3i. 4 
5.5 1 . 2 ーも -- 1 - - 2 2 1 2 -2 - - 1 1 - '1 I 15" I 30.9 
6.0 1 ., 1 一 一 一 1 - 2 1 4 1 - ﾞ 3 2 2 1 1 19 I 31. 4 
6 . 5 I 1 2 - - 1 - 2 - 1 4 2 4 5 3 1 1 1 1. 28 ・ 30.6
7.0 1 1- 一一 1 2 - 2 2 6 1 2 3 2 - 1 1 23. I 30.0 

品 7. 5 1 1 1 -- '- 1 - 1 4 3 4 1 4 6 I 26 1 31. 7 
i.n 1 8.0 1 1 1 一一 ~ ~ ~ ~ ~ ~ ~ ,1 1 - 1 I ~~ I ~~ . ~ 

. [> I ~.~ ‘ 1 2 3 2 2 4 3 2 2 3 1 ' I 25 I 31. 1 
9.0 1 1 一一一 1 1 - 2 1 2 、- 1 1 一一一 一 1 I 11 1 31.2 
9.5 1 1 1 2 - 1 - 1 6 1 29.5 

10.,0 1 1 2 - 1 4 1 33. 3 
10.5 I .、ド 1 -..:.-; 1 1 238.0 

山1 1 一一一一一 113 1 12710 ・ 9 11 25 19 22 18 17 19 8 4 1 1 2 1 ~ ' I 1861 

i m叫 6.06.56.76.97.56.86.77.4.7.87.4 7.0 7.7 7.3 7.4 6.9 7.5 7.3 6.5 8.0 5.6. 9.39.0 I 

4.0 I t: 1.. φ - 1 I 2 I 30.0 
4.5 1 1 一一- 1 - 1 1 2 1 6 1 29.5 
5.0 I 1 1 1 -， 一一 2 - 2 - 1 一一一一 1 -ー 1 I 10 I 31.4 
5.5 1 . 1 一一一 1 - 1 1. - 1 - 2 1 3 1 2 1 14 1 32.2 
6.0 I 2 - 1 - - 1 2 1 1 1 - 1 3 - 1 一一 1 l' 1 16 1 29.7 
6.5 1 1 一一一一一 一 一 一一一 1 2 1 3 3 1 3 '1 2 1 2. 2 1 1 24 I 32.1 
7.0 I 1 一- 1 一一 1 2. 3 1 - 5 4 - 1 1 1 20 1 31. 4 
'7.5 1 1 一一一 - 2 _ - 1 - 1 2 2 3' 1 2 2 1 3 - 1 I 22 I 31 , 9 

品 8.0 1 1 一一一 1 4 2 - - 2 3 - 2 1 1 - 1 1 . 18 1 32.4 
c.n l. 8.5 I ' 1 - ], 1 -. 1 1 3 5 1 戸 、 2 3 1 19 1 32.6 
口 9.0 I . 1 1 1 - 1 1 2 - - 2 f 9 I 32'.7 

9.5 1 1 一一 1 ~ - :_ 一一 一一一一一 1 3 I ~2 .7 
10.0 I 1 一一一 一 一一一 一一 1 - 1 I 3 I 34.0 
10.5 I 1 一 、- 1 2 i 31.5 
11.01 -一一一一一 . 1 1 140.0 

sum I . - 1 一一一 一 1 2 2 1. 3 5 4 6 9 12I8 10 13 ~3 15 8 8 15 4 5 2 .1 1 I1691 

me判 6.5 中\一一 7.5 6.06・36.05.8μ6.6 7.36.8.70726.4 6:8 7:3 7.4 6.37.47.76.87.09.59.55.0 I 
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14 15 16 . 17 18 19 20 21 22 23 24 25 26 27 

3.51 

4.Q 

4.5 , 
、

4‘ . 
5.0 ー 1 

5.5 ‘ 1 1 3 1 ー司 、 1 

1 
. 

3 6.0 

6.5 3 5 

7.0 . 3 - 1 1 
σ3 

‘ 
, , 

o 7.5 2 1 1 3 2 

b 8.0 1 1 2 1 3 

8.5 , 1 1 2 1 .一

9.0 1 
、 9.5 1 1 

10.0 . . 
10.5 1 

11.0 1 1 -、

11.5 - 1 

12.0 / 

1 1 

1 1 4 4 7 9 11 11 8 
、

. 5.5 8.0 、 - 8.9 - 8.4 7.8.8.0 7.1 7.7 6.6 

|:j 1 1 -
I 、.

1 1. 1 

2 1 
. 

2 ・ 15. 一・ 3 
5.5 • 1 ー 1 4 
6.0 ノ 4 5 
6.5 4 2 2 2 

B , ‘ , 
7.0 . 

1 1 一 . 5 3 2 , 
7.5 I 1 3 3 

σ、

。 8.0 、 ~ 1 句臥 2 1 

口 8.5 1 1 1 1 2 
j 9.0 1 1 2 

9.5 2 2 
10.0 . . 1 一

10.5 1 
11.0 

一 . 1 

...，_、 1 2 9 , 6 3 20 16 .22 
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28 29 . 30 '31 32 33 34 35 36 37 38 39 40 41 叫叫mean
1 

-、
1 31.0 

1 1 2. 31.5 

2 1 1 ・ 1 5 29.2 

1 1 、 1 4 30.0. 

2 1 2 2 1 1 1 17 28.1 

1 4 2 1 1 1 1 1 ・ 16 29.5 

生 2 5 3 2 1 1 26 29.3 

1 2 1 1 1 2 . 
“ 13 28.1 

2 1 3 1 1 1 18 28.2 

2 3 2 2 1 2 2 1 23 29.'2 

4 1 2 1 1 1 1 15 28.5 

1 2 一1 3 1 ‘ '9 30.4 

I 3 I 25.7 

1 2 3 I 32.0 

1 1 , 3 I 26.3 

2 I 25.0 

1 120.0 

2 23.5 

17 16 14 18. 10 13 8 6 3 1 1 

、町

6.97.2 7.3 6.4 6.7 7.8 7.2 7.1 7.7 6.0 7.5 
-

‘, ~ I 2126.5 

1 、 4\ 25.3 

ー 1 1 1 2 1 15 27.3 
、. 

1 2 1. . 1 11 
弘、、

27.6 

2 2 2 2 17 28.3 

3 I 4 1 1 2 22 27.3 

3 2 3 2 2 1 1・ 25 27.8 
、

1 1 1 1 1 12 27.5 

2 2 3 1 1 13 28.6 

2 3 2 2 3 1 18 28.4 

2 6 26.2 

4 25.5 

1 1 3 I 27.3 

1 2 27.0 

1 I 27.0 

14 17' 16 11 7 7 2 2 
ー.

7.ミ 7 . 4 7.2 6.6 7.6 6.1 7.8 6.5 

「‘



14 15 16 17 18 19 20 21 22 23 24 25 2G 27 
D¥ 
4.0 、

e 

4.5 , 

5.0 1 , ・・

5.5 . 1 '1 1 

6.0 1 1 , 1 
〆

6.5 1 .ー
‘一 , -ー 亀 j-唱 - 一 4 

7.0 

7.5 ~ 
. 

1 1 1 a、‘ 
αコ 8.0 1 一 .一 1 1 1 
亡コ

8.5 ' 1 1 
b 

9.0 , . 1 1 1 
J 

9.5 
, 

, 

10.0 、 1 , 
ー 電句

10.5 1 • 
11.0 ，、 . ' 1 

- 、

11.5 司』 2 l 

. - 1 1 .2 1 3 4 8 10 

, 
4隣

6.5 -10.0 - 8.5 
. 
で 5 . 0 6.5 7.6 8.8 7.8 

4.5 1 1 , - { 1 

5.0 
、 ,2 1 

5:5 
, ... . 

1 1 1 「

6.01' 1 2 』

司.

6.5 1 1 1 1 4 1 
も，

• .7.0 1 1 2 
, 
1 1 . 

7.5 1 1 1 1 3 2 

8.0 1 1 1 1 
αコ .. 
o 8.5 1 1 『 1 , 1 

口 9.0 1 1 2 

9.5 
, . . 

2 

10.0 1 1 

10.5 
ー.. 1 . 

11.0 2 1 一

11.5 2 1 

12.0 
. 

1 2 

12.5 , 1 

1 1 1 2 、 . 4 3 4 4 9 13 12 9 

8.5 一 、 7 . 0 10.0 - 8.3 7.1 8.2 6.0 7.0 9.1 8.7 7.5 7.5 
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2 8 29、 30 31. 32 、 33 34 35 ‘ 36 37 38 39 40 41 山mhean
1 1 29.0 

/ 、

1 1 36.0 
2 • 3 28.3 . 

L 1 5 27.6 . t 

1 2 1 
, 

I 8 28.9 . 
3 1 1 1 1 、 12 28.8 

、

1 1 1 1 1 I _. 1 1 7 33.6 
〆 .

1 1 1 - 1 2 1 1 11 29.8 
、

I 2 2 2 1 1 、 13 29.8 
2 _ 3 2 2 11 31 ,'5 

1 一 ‘ 1 1 6 J7.5 
1 1 1 3 35.0 . 
1 1 

d 

3 25.7 . 
1 2 31.0 

1 1 -4. , 1 1 
輔、 6 31. 7 

l ' 一 1 1 6 29.0 , 

11 4 8 7 11 8 3 3 3 4 5 1 . 

7.97.9 7.9 8.2 7:5 7.8 7.2 8.8 7.2 7.8 8.9 9.5 

1 4 4 24.8 

1 . 、

4 I 27.8 
1 1 1 1 1 1 ' 9 29.4 
2 1 一 2 1 1 10 29.9 
1 .2 3 1 2 1 20 28.1 
2 1 1 1 1 1 13 26.8 
_ 1 1 1 12 26.3 
1 1 2 2 . 

10 27..4 
1 1 2 1 1 1 1 12 27.8 
2 

, 
1 1 1 9 I 27.6 

「

一ー 1 1 4 I 28.8 
1 、 3 t 22.7 

‘ ‘' 
1 1 3 I 27.3 , 

1 
, 

, 
4 I 26.0 

- ー ‘色 1 4 I 26.3 
1 1 5 I 37.8 

1 I 24.0 

11 10 12 7 7 4 5 4 3 1 

7.57.8 7.7 8.6 7.9 7.6 6.8 6.4 6.0 一 ‘ _ 8.5 
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( 2 ) Lard). (La'rix Kaempferi) 

卜:ot λ '14 15 16 17 18 19 20 21 22 23μ25- 26 ('7 ， 28 別o 31 32 33 34 苧 36373839404142 . 43 ロlean

3.5 
, 

1 1 27.0 . 
'4.0 

I • ‘ 4.5 1 一 一 一 ' 一 一
.ト .~ . '1 22.0 iI 

5.0 1 , 1 25.0 
- 5.5 1 一一 一 一一 2 一一一 1 4 、 25 .5

,p. 6.0 ' 2 - 一一 一 一 111 一 一 1 ' 6 2390 .3 
()1 '6.5 1 1 一 一 一一一一一 一 1 - , g 130.7 
b 7.0 • 1 - - '1 - 11 一 一 一 1 一 一 1 6 • 28.2 

7.5 1 - 1 - 1 3 31.0 
8.0 1 - ー 一 一 1 1 3 29.7 
8.5 

, 
1 - - 4 ' 1 '24.0 

9.0 ‘ ./ 

9.5 1 一一一 L 一一一一一 1 I 14.0 
、 e 、

1 一一一一一 1 ' - 2 - 3 2 33212  3 ・ 3 1 ~ 2 - 1 一 一 一 一 一 30 ~ 

9.5 一一一 一 一 5.5 -5.8 -6.8 6.0 6.3 5.7,6.8 7.5 5.8 7.27.07.5 -6.5 -6.5 
戸. 

. 
、

司‘

.‘ 
十 .

5.5 . .1 
‘ 4 

1 33.0 
6.0 

. 

6.5 • 

点‘ 7.0 1 - 一 一 . 一 一、 一 一- - 1 2 31.0 
()1 7.5 1 1、 32.0 
口 8.0 l' 一一一 一一 一一 1 1 39.0 

8.5 1 一一一 一 。 ー」ー- ﾎ 1 23.0 J . . 
¥ 1 - 1- '1 - - ， ~ - - 1 1 - - 1 一一 1

.、 6 
〆

一 ，

nlean 8.5 - - 7.0 一 一 一 一 一 7.55.5 一 一 7.0 一一 8.0
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Table 17. The correI炙ion ratios between diameter and cI~?r- length in even-aged stands~ 

ー・P
} 

、. 
year (age) 

，， 1 '・、
4 .5 ム 4 .5 口 6: 0 ム 6 . 0 口 8 . 0 ム 8.0 口 4

-' 
I 

川
, 、 . 

0.14土0.02
ノ

r炉Hロ℃ b . 
1919 (16) • 0 . 28士0 .02 0 . 33土0.02 0 . 16土 0 . 02 0.22 土0.03 0 . 31土0 . 03 、

. 、 , 

"" 
1921 (lぢ) 0.20士0 . 03 0. 28 :士0.03 0 . 23士0.03 0.21土0 . 02- 0 . 24士0.03 0. 32土0 . 03

ト甘
、 . 、 .

ー1926 (23) 0 . 21土 0 . 04 , 0.20 :士O 、04 0.2~土0・.04 0 . 18土 0 .04 0.15士0.05 0 . 22土0.05• 
1930 (27) 0 . 22士 0. 05 0 .30 二士 0 . 05 0 . 28土 0 . 04 0.22 士0.04 0. 39土0 ..04 0 .31士0.04. . 
1933 (30) 0.34土0.04 0.16士0.05 0 .35士 0 . 05 0 . 35土 0 .05 0 . 36主0 .04 0. 31士0.04 .

'--' , 

1943 (40) 0 . 30士0 . 05 0.30 こ~0.05 0 . 35土0 :05 0. 24土0.05 0 . 63土0.04 0. 31士0 . 05

, 

. 
喝 . , 

且口t円「34 >‘ 
1919 (16) 0.32土 0 . 04 0.33士0 . 10 0 . 30土 0. 05 0 . 28土 0 . 04 0.28土0 . 05 0. 53土0 . 08

、

(23) 
f 

0 .48土0 . 051926 0.46士 0 . 05 Q.76:1:0.07 0 .43土0. 06 0. 34土 0 . 06 0 .48土0. 12
，...、、 " , 
l"'" 1930 (27) 0. 49土 0 .07 0 . 65土0.14 0-. 59土 0 .06 0 . 37士0.08 0 .48士0 . 07 0 . 68士0. 12

‘ 

1933 ー ( 30) 今 . 0 . 37士 0.08 0.55士0 .17 0.45土0 ..08 0.50士 0 . 07 -ー 0. 45土0 . 08 0. 81士0 . 08
咽 ;. ' 

1924 ‘ 一 (39) 4除 0 .71士0. 06 0.84士0.08 ~ . 0.，50 士d、 .10 0.61土0 . 08 0:64士0.07 0.90土0. 05

事
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TabIe 18. 'The correlation coefficients bet1ween diameter aﾌld c1eat-Ien~th in even司aged stands on 1943・ H
G
A
H
 

for Pine , 1944 for Larch. 
ペ

6.0 .D. 口n
U
 

F
O
 

8.0 ム 8.0 口4 . 5 口

Pine ¥ 1 +0.100+0.049 1 +0.179土0:050 1 -0 .147士0.052 1 +0.024士0.052 1 ‘ 十 0.166士。 .066 1 -0.108土0 . 059
I I I ‘ I I 

Larch I -'-0.032士 0.117 1, -0.229士0.2lJ1 1 -0 .431土 0 "104 . 1 -0.084土0.122 I -0 .142士0.122 ' 1 +0.545土0 .179
(¥ 

Table 19. The table indicョting the names of preceding pubIicatiol'ls, in which t�e distribution 

• 
01 灯台-numbers relating to �ameter ;:lIld branch-spread is shown. 

¥ 

l No 叩Ie出 No. of Table page Contents 
date . ' 

1st , 25. 1924, 7. (1) end Pine. 1921, age 18 
、』

(after thinning � 
, . 

' ー

!I h 

7. (2) " ‘ Larch, 1919, age 16 

4・ (after thﾏlming) 

2nd ‘ 27. 1927 7. (1) end Pine, 1926, .age 23 
, 

‘ 
市 " '! � 2) " Larch, 1926, 23 

3r� 
、

37. 1941 ' 7. (1) end Pine, 1930, 27 
, 

t 、 " :' ( 2 ) " Larch, 1930, 27 • 
" ". (3.) " Pine, 1933, 30 

/ 
" " (4 ) 11 

、

Larch; 1933, 30 
. 。 ι

、

Notes ,: Bu_IIetin = BuIIetin of the ImperiaI Forest' EXI'>eriment Station. (R泊gyδShikeh Hδkoku ) 
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司 Table 20.. The - di弓tribL1tion of numbers of treesv抗h respect to -

diameter and branch-spread. (1) Pine (P釦uS densiflor�) 
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叫次I '4 5 6 7 ~ 8 9 10 11 12 ,13 1 

4.5 1 -- 1 2 6;0 
, 

'7 5.0 4 111  6.9 

5:5 2215 '12 - 1 一一 1 15 7.3 
‘ 

1 5 6 3 1 2*1 
. , .. 

6.0 19 7.4 

6.5 2 3 7 3 ,3 4 3 .2 7 一 一 1 28 8.6 

7.0 1 1 ・ 1 4 5 4 3 21 一一 、 - 1 23 9.7 
..,. 

7.5 ~2 7 t 2 4.4 3 1 - 1 1 、 26 10.7 (.)1, 

b 8 言。 1 -'1 2 4 3 4 1 1 一一一一 、 -'- 1 18 11.1 

8.5 3 2 4 1 7 5, 2 ・ 一一 1 25 11.51. 

9.0 1 2.2 1 2 Z - - 1 11 11.2 

9.5 
‘ 113 一 一 1 6 12.0 K 

, , 

10.0 1 - 2 一一一一 1 ι -
4 12.8 

10.51. 2 、 2 9.0 
‘ 

s叫 ~ 7~ ~ M~Mwæ~ 5 1 S 31 - 1 て -1 186

~ j 5山06.17.17.4 7.7 7.4 8.3…57.78.77.0 . -8.0 

.¥ 4.0 1 1 . 2 
, 

4.5 1 2 一 色 1 2 宅6 7.2 
f 

5.0 
, 

2 4- 1 2 - - 1 10 6.8 
、

5.5 1 1 2 3. 5 1 1" . F‘ 14 8.21' 
ー‘

6.0 2 3 - 1 6 -3 - 1 16 9.3 

1 - '2'6 2 3 - 7 ぽ 11 - 1 。"6、 5 、 24 8.7 

7.0 、 2 4 3 3 4 2 '- 1 - - 工 ‘ー 20 10.1 
、

7.5 1 3 . 6 - 434 一一一 1 ' 22 10.1 ..,. 
。可， 8.0 1 .2 1 1 3 -1 4 - 4 1 , 18 10.9 
口 F 8.5 1 3 3 3 4 1 , 1 - 2 1 19 11.7 . 

9.0 1-1 3 1 - 1 1 一 一 一 1 9 12畠.4 

9.5 1 - 1 一一一 1 .-〆 3 13.7 

10.0 4・ 、

1 - 1 - 主 3 115.,0 
。 10. 5 、 -・

1 一一一一 1 2116.0 . 
11.0 姐. 1 1.113.0 , 
州 1 5 13 117 17 25 28 21 t6 6 8 -3. 4 3 - 2 - 一 - - 1 ' 169
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同
〆
σ
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0
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吋XJ456789-3叫
|31 r' 1 5.0' 

/ 

4.0: 1 - 1 2 ー 5.0

4.51 2 1 1 1 5 ('),.2 

5 . 0~ 1 1.1 1 : 4 . 6.5 
, 

17 8.5 

6. ~ 1 2 4 3 3 2 -.1 a・・ 16 9.0 

、 6.5 1'3349.42  26 8.4 
P 

13 10.2 7.0 1 ，- 13151 一一 1 . 
σ3 7.5 3 2 ・2 632  18 10:,6 . 
Cコ 8.0 1434 ' 1431 ーで 一 一 - 1 1 23 11.1 
b 8'.5 1 3 3 3 2 -_ 1 、- 1 一一 1 " 15 10.4 

9:01 ユ 1 2 3 吐 ー 1 9 12.7 

9.5 1 - - 1 一一 二 一 1 3 1連 . 7

J.O.O 1 - - -:_ - 1 1 3 13.7 

10.5 - 1 - 1 一 一 一 一一 1 3 16.3 

11.0 1 1 2 18.5 , -
11.5 1 

... 1 18 , 0 
、 _' 

12.0 1 一一 1 2 16.5 

s叶 1 6 11 12 24 25 22 19 ロ i2262 ー 421  

i l 404957626869747375山8.99.5 一山8.01…
I 2 I 5.0 

3・

4 , 5! l' _: - 1 2 4 6.8 

5.0: 2 - 3 5 4 1 15 6.8 

5.~ 2 1 4' - 2 1 ー- - 1 11 8.8 

6.~ 4 4 7.2 17 8.4 

6.51 1 1 2 3 4 3 2 4' - 2 22 9.,7 

7.0 7 157  3 ァー- 2 25 10.4 

7.5 1 - 6 1 - 1 2 - 1 12 10.3 
σ3 8.0 1 - 2 133  1 2 . 13 11.2 
亡ぎ

8.5 2 - 1 5 1 2 1 4 1 1 18 10.6 ー ロ
、
. 事・

9.0 22 - 1 - 1 6 14.7 

9.5 1 1 一一 1 - 1 、 4 13.8 
r 

10.0 1 一一一 1 一 一 1 3 14.7 

10.5 l ' ー 1 2 18.5 

11.0 、

エ 1 21.0 

円1111 3 3 ~ 15 25 26 15 17 '13 9 7 5 4 "1 

3ロ 1 4.84.86.25.26.1 ;.¥ 6.87.57.4 8.'3 7.9 8.2 8.49.59.5 一一 10.8 .1 
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IPIot :まI 4 5 6 7 ぢ 9…
4.0 1 _ . 

11 '5.0 

4.5 1 1 1 6.0 
、

1 _ _ 1 _ 1 3 
1 _ 1 _ 3 , ‘・ 4・ e

5 8. 5.5 . , 
6.0 1 _ 1 2 2 2 一 . 8 8. 、

6.5 2 3 2 1 3 _ '1 12 10.3 

7.0 1 1 2 2 1 . 7 9.1 

7.5 1 2 2 1 _. 1 1 .2 _ 1 11 

i] E白

。 8.0 3 2 1 34  13 

[> 8.5 1 ' 一 一 1 2 6 _-1 、 ‘, 11 

9.0 1 1 1 2 1 6 11 

9.5 . 2 _ 1 _ . ι ー 3' 11 

10.0 1 1 1 3 17 

11.0 、 1 1 _ _ 2 、 一_ 2 1 6'115 

11.51 1 一一一_ 1 _ l' 2 一 一 1 1 6 116 

印mJ f~ 2. 3 4 8 14 日 10 16 8 4 1 4 2 3. 3 _ 1 十 冊 i

~ . 1 、 5.05.0 7山 7.07.2…6 7.5 i1.5 9.9 10…0.7 一 山 | 
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' . 5.0~ 1 3 4 7.8 

5.~ '2 2 2 2 _ 1 、 9 7.9 . . 6.0: 1 2 _ 1 2 2 2 / . 
10 ~.5 

6:5 1 _ 7 4 6 2 2 4 1 ゆ20 8.7 
、 7.0 1 _ 1 4 3 _ 3 一一 1 . 13 10.1 
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8.0 44 1.- - 1 10 10.1 
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o , I 

.‘・ 11.9 
口

9.0 1-3 3 1 - - 1 9 , 
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ー \
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司.
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12.0 
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1 1 - 1 1 11 5 18.0 

r2.5 1 1117.0 

s叫 2 2 6 8 15 20 16 13 14 Q 5 4 '4 3 1 3 2 2 

~ Iド円同円5戸叩山?戸叩5臼35，87.4 6ω側ωOωω6ふ;7 ;ムん山5幻57.2口28.48ω側99.7 9… 3 10何叩山5日叩1日山1

古勘

' 

同
，M凶
巴
o
N
0
.

, 
(

]
{

)
 

州v
H口。

(
円。
ロ
昨
日
j口
戸
。
。)

(の
)

k 

. 

-



168 

ー

Table 2Q. (2) Larch (Larix Kaempferi) 

10閃
. 

16.1 sum 1… 6 7 8 9 10 11 12 13 14 15 

3.5 1 L 10.0 
, 

4.0 も .1 

4.5 1 1 9.0' 

5.0 1 , 1 8.0 

5..5 2 1 1 4 7.0 . 
6.0 2 2 ・ 1 1 . 6 9.2 

6.5 3 " ・ 3 9.0 
g 

"'" 7.0 1 2 2 1 6 10.3 

~ 7.5 1 . --1 1 
, 

3 11.0 

8.0 1 2 3 11. 7 ミ
, 

8.5 ・ ， ー . 
1 1 12.0 -

9.0 

9.5 1 1 16.0 
. 

一2' 1 4 8 4 5 4 1 1 30 -
判 5.5 5.5 6:0 6.1 5.9 7.1 7.9 7.5 - 9.5 

. 
4.5 . 

5.0 ー
/ 

5.5 1 、 1 7.5 
s 

6.0 . 
6.5 . 一

ヨ，・ 、

"'" 7.0 1 ー ー 1 2 12.5 

LU] 1 7.5 .( 1 1 8.0 
、 , 

8. 0・ 、 1
t ‘ 1 9.0 

8.5 、
' - 1 1 15.0 
、ー . . , 

9.0 ・ ー'"

1 ー 3 . 1 1 6 

" 
5.5 ー 7.5 ー

ー4切 - 8.5 7.0 
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叫X678910' 1112 13 14 15 十
3.5 1 . - ・.、 佐

4.0 、 」

4.5 色 一
...... 

5.0 1 -

. ー ‘
5.5 1 -. 
6.0 1 -

。 6.5 I 3 1 1 • I 5 I 9.6 

。 7.0 I . 1 1 1 I 3 J 11.0 
[> I 7.5 I ' ~ ・ 1 3 2 1 3 、 10 -111.'; 

8:0 1 . 1 1 1 ・ 3 111.0 
" 8.5 1 1 2 - 1 1 4 1.12.3 

9 . 0 1 1 - , . 1 1 1 10.0 

9.5 1 . 1 - -ー 1 . 1 2 I 11.5 
10..0 

sum I .-一 一 57 . 6 5 3 2 -ー 28

Inベ
4.5 I 1 . I 1 I 6.0 
5.0 I 1 - 1 - 1 . ・・ 3 1 8.0 

5.5 ‘ 1 て 1 ﾎ 2 1 8.0 

6.0 1 1 1 - 2 1 .1 5 1 9.2 
6.5 、 一

今 7 .0 1 . 2 - 2 1 1 ・~ I 6 I 10.8 
Cコ

口 7 . 5 1 1. 1 2 2 1 ブ 7 I 11.1 

8.0 1 1 - 1 1 2 1 12.0 

8.5 1 ・・ 1 - - 1 1 .2 1 10.5 

9.0 I � 1 - 1 、 2 1 12.0 

, sum 1 2 2 2 5 4 7 4 4 -. -. -1---;-
meanj 4.8 5.8 5.5 7..1 6.1 九4 7.6 7.9 
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1 1 1、 1 '4 9.5 
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.' . -
7.0 3 1 4 10.3 

b 7.5 1 2 1 '. 4 9..8 

8.0 2 3 5 9.6 
f 、 、
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8.5 1 2 1 1 1 .6 / 11.7 

9.0 , 1 1 2 11.0 . 
12.0 9.5 1 ー . 1 2 
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TabIe 21.' The correlation ratios between diameter and branch-spread in even-age� stands. . 

. Year (age) 4..5 ム 4.S 口 ， 6 . 0 ム ' 6.0 口 8 . 0 ム 8.0 口
岡 . 

1込

:í口。1;:1・
1921 (18) 0.63士0 . 04 0.66士0 . 02 0.73士0.02 0 . 59士0.03 . 0.70士0.03 0.75士0.02

.‘ 
( J 

可 1926 ( 2gヲ 0.68土0 . 02 0 . 68 :士 0 . 02 0.73士 0 . 02 0.67士0.02 0 . 71全 0 . 03 0.78土0.02

骨呂0 句卵民4 1930 (27) 0.65土0.03 0.65. :士 0.03 0 . 73士 0 . 02 0.65土 0.02 0.72士0.02 0.76士0 .02

1933 (30) 0.69士0.03 0.69 :士 0.03 0 . 74士0 . 02 0.68士0.03 7.75土0 . 02 0.78士0. 02

、ー" 1943 (40) 0.58土 b. 03 0.65:l::0.03 0.75士0 .02 0 . 75士 0.02 0.75土 0.03 0.83士0.02

. 
, . 

「E。D炉宅3 吋a 1919 (16) 0.45士0.05 0.78士0.07 0 .49土0.05 0.51士0.05 0.58土0.05 0 .43土0 . 13

1926 (23) 0.62士 0..04 0.76:1:0.07 0 . 61土 0 . 04 0 . 58土0.05 0.61士0.10/、 0 . 60士 0 . 04
t-' 

関釦 . 1930 (27) 0 . 79土0.03 0 . 94 :七 0.03 0.71士0.05 0.71土0.05 ' 0 . 69士0.05 0.95士0.02

1933 (30) 0 ， 72土 0 . 04 0.96:1:0.02 0.54土0.07 0 . 63士0.06 0.57土 0. 07 0.94士0.03

1942 (39) 0.87土 {) . 03 0 . 80 二七0.10 0.55土 0 . 09 , 0.74士0.06 0.59士0.08 0 .93士0.03

E 
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ー
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Table 22. The decr:easing ∞urses af reaI tree.numbers in each sample plot. 何) Pine. ]
戸U1
N

Ari1!a Qf sampl� plot. "Tsubç五 '
か Hekta;

" "Cho" 

( 1) Tree density of plantation on 1904. 

( 2) Disappear巴d natural1y 

(3) N伹bers existing on March, 1915. 
( 4) D﨎appear鐡 naturaIIy 

( 5) Numbers exist匤g before thinn匤g on MarcI1, 1918. 
じ 6 ) Numbers remove� by the thinning. 

(7) (%) 

(8) Num也、ers remQve� by the thinning on May, 1919. 

( 9 ) (広)

(10) Numbers standing after tﾍ1inning. 

(11) Disappeared naturaIly 

(12) Numbers ex﨎ting before thinning on October, 1921. 

(13) Numbers r巴moveà by the thinrpng. 

(14) (%) 
\、

ぐ15) Numbers standinl after thinning. 

(16) Disappeared naturaIIy 

. (1'7) Numbers existing before thinning on October, 19:26. 

(18) Numbers removed by the thinning. 

(19) (%)_ 

岨 (20) Numbets standing after thinning. 

~<: 21) Disappeared. naturaI1y 

ドムド; 5::::J 1 6 沖



(22) Numbers existing before thinning on October , 1930. 
'(23) Numbers removed by the thinning. 

(24) , (%) , 

(25) Nltmbers standing after thinning. 

(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 ~xisting befcre thinning on May, 1943. 

(33) Numbers removed by the thinning. 

(34) (%) 、 -
(35) N umber;> standing after thinning. 

(Perf:entage for the number of pla:ntation) 

Notes:# 1 Tsubo=6x6 (Shaku) =6x6/3.3xa.3m2 

• 
I Table 22. (b) Larch. 

」一一一 一 一 島

Area of sample plot. "Tsubo" 

" Hektar 
/1 . "Chδ" 

( 1) Tree density of plantation on 1904. 

( 2 ) Disappeared naturally 、

( 3) Numbers 閂isting before thinning on March, 1914. 
( 4) Numbers removed by the thinning. 

. ・ 、

1951 186 272 258 177 192 3 rd fpr 6 . 0 ム and 口

98 87 -1 age 27 

一 β6.0) (33.7) 

195 186 174 171 177 . 192 

1 1 2 3 

195 186 173 170 175 189 2 nd for 8.0 ム and 口

53 ,50 age 30 

一 (30.3) (26.5) 

195 186 173 170 122 139 

6 10 5 13 16 8 

. 189 176 168 157 t ・ 106 131 5 th for 4 . 5 ム and 口

42 38 49 43 17 32 4 th for 6.0 ム a叫 口

(22.2う (21.6) (29.2) (27.4) (16.0) (24.4) S rd for 8.0 ム and 口 ，

147 138 119 114 89 99 age 40 

(7.5) (8.2) (11.0) (12.2) (16.1) (18.4) 

3.000 Tsubo= 1 Cho' 1 Chδ!ー 1 Hektar 

、

r 4.5.6.1 4 . 50 1 6 払1 6 . 001 8 ベ 8 . 0口 Ages of forest' and the 
i1  ~ ' V L.J I U .VL_''I u , V L.J

1 
No. of times of thinnig 

247¥ 341 2581 2661 2581' 561 

0.087 0.011 0.085 0.019 

0.082 0.011 0 . 0部 0 . 089 0.086 0.019 

.,564 69 326 284 187 36 

120 11 53 16 11 2 

444 58 273 268 176 

173 23 89i 67 .71. -1 1 st thinning 炉E、A泊。~



、.

(久;)
/ 

, .(0.0) 
, ( 5 ) 

( 6') Numbers standing after thinning. 2711 3S 1841 2011 169 34 
. 、

( 7 ) Disappeared naturaIly 11 -1 71 4 .' 
可.

( 8 ) Numbers existing before thinning on Augu弓t ， 1919. 263¥ 34j' 1841 194! 165 3.4 age ~ 16 
(9) Numbers removed by' the thinning. 144 19 87 96 70 15 2 nd thinning . 

、

, . 
(10) (%上 (54.8) (55.8) (47.3) (49.5) (43.4) (44.1) 

(11) Numpers standing after thinning. 119 
、

15 97 98 95 19 

(12) Disappeared naturaIIy 
, 

3 1 2 

(13) Numbers existing before .th�ning on Octòber', 19:~6. 
、

119 15 94 97 93 19 age 23 

(14) Nl'lmbers r.emoved by the thinning. 63 7 45 47 • . 44 ・ 91 3 rd thinning 
(15) , (%) . (52.9) (46.7) (47.9) (48.5) (47.3) (47.4) 

(16) Numbers standing af~er' thinning. 、 56 8 49 50 49 10 

(17) Number♂ ~xisting on October, 1930. I 56 8 49 50 49 10 age 27 -巴

(18) Disap'peared naturally 1 

(19) Numbers existing before thinning on November,i 1933. 55 8 49 -50 49 10 age 却

(20) Numbers removed by the thinning. , 21 2 19 18 19 3 ・ 4th thinning . 
(21) (%). (38.2) (25.0) (38.8) (36.0) (38.8) (30.0) . 
(22) Numbers standing after thimling. 34 6 30 321 ・ 30 7 

(23) Disappeared naturaIIy 3 2 2 

(24) Numoers standing on July, 1942. 31 6 28 30 30 71 age 39 
、

(Percentage for the number of plantation). '(5.5) (8.7) "(8.6) (10.6) (16.0) (19.4)1' 

/ .. 

. 

H
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Table 23. (1'). The decreasing courses of tree_-numbers per "Chδ" (a) Pine_ 

. 

島

( 1) Tree dens'ity of plantation on 1904_ 

( 2) Disappeared natur子lly

( 3) Numbers existing on March, 1915_ 

( 4) Disappeared naturally 

(5) Numbers existing before thinning on March, 1918. 

(6) Numbers i:'emoved by the thinning. -. 

( 7 ) (タ!b)
• 
( 8) Numbers removed by the thinning on May, 1919_ 

(9) C%) 

(10) Nufnbers standing after thinning_ 

(11) Disappeared nョturally / 

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

(13)' Numbers removed by the thinning_ 

(14) (克)

(15) Numbers standing after thinning_ 

(16) Disappeared naturally 

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

(18) Numbers iemov匂d by the thinning_ 

(19) (%) 

(20) Numbers standing after thinning_ 

(21) Disappeard l)aturally 

(22) Numbers existing before.thinning on October , 1930. 
(23) Numbers removed by the thinning-
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(ヰ5 ) NUJT帥rs standing after thinning. 

(26) Disapp号ared naturaIly 

(27) Numbers existing before thinning on November, 1933. 
(28) Numbers removed by the thinning. 

(29) C'J). 

(f;0) Numbers standing after .thinning. 

(31) D﨎appeared naturaIIy 

(32)Numbersoexisting after thinning on Mpy, 1943 . 

(33) Numbers removed hy the thinning. 

(3品 ) c ，，') ・

(35) Nuinbers 'stan'dihg aftel' thinning. 

(Per a,entage for the nllmbers of plantation) 

Table. 23 (1). (b) La-rch. 
¥ 

1) Tre-= density of plantation on. 1904. 

, .1 ( 2) Disappeared natural1y 

• 
( 3) Numbers existing before thinning on March，ユ914.
(4) Number百 removed by the thinning. 

(5). (~旨 )

( 6) Nllmb.ers standing after thinning. 

( 7 ~ Disappeared natural1y 

( 8) Numbers existing before thinnirig on August, 1919. 
( 9) Numbers removed by the th�iJ.o匤g. 

。

(10) . (}6) 

(11) Numders standing after 'thinning. 

ー

• 

6.1d 5581 548守!1 616 
41 .‘ 31 6! 10 

5541 5451 579: 606 
- 160 aze30 0J4  

一 (30 .1) 1 ( 26.英)

6291 6201 554~ 5451 4041 446 

同1- 4:~[J 1 ?o二F司二061可鉱山FLj出品g

3 ,305\ 3,182\ 2 ,140\ 2 ,258\ 1 ,965\ :1,, 790 

981 91 781 47 

3,207\ 3 ,0911 2 ,1401 2 ,1801 1 ,91911 ,7901 age 16 

ー L7561 1, 727,1.1, 01211 ,0791 8.141 7901 2nd th匤n咩g 

(54.8)1(55.921(47. 3)¥C 49 .4)I( 42 .4)IC 44.1) 

¥. \ 1 ,451\ 1 ,36411 ,12811 ,1011 1 ,1051 1 ,000 〆
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(12) Disappeared naturally 

(13) Numbers existing befor:e thinning ori October, 1926. 
(14) .Numbers removed by the thinning. 

(15) (万)

(16) Numbers standing after thinning. 

(17) Numbers existing on Octらber， 1930. ー

(18) Disappeared naturaIIy 

(19) Numbers existing before th~nning oh Novemb町， 1933. 

(20) Njlm�ers removed by the thinning. 

(21) (J.-b) 1. 

(22) Numbers standing after thinning. 

(23) Disappeared naturally 

(24) N,umbers standing on. July, 1942.. 
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Table 23 (2) . The decreasing courses.of tree-numbers 、per Hektar. (a) Pine_ 

(Percentage for the numbers o~ plantation) 

( 1) Tree density of plantation .on 19Q4. 

( 2) Disappeared naturaIly 

( 3) Numbers existing on March, 1915. 

( 4) Disappeaed naturally 

( 5) Numbers existing -before thinning on Màrch, 1918. 

( 6) Numbers removed by the thinning. 

( 7 ) (%) 

( 3) N umbers removed b;v the thinning on May, 1919. 
(9) (%) 
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(10) Numbers standing after thinning. 

(11) Disappeared naturally 

(12) Numbers existing before thinning on Octobér , 1921. 
(13) Numbers' removed by the thinning. 

(14) • (%) 

(15) Numbers standing after thinning. 

(16) Disappeared natural1� 

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

(18) Numbers removed by the thiuning. 

t(19)CFZ) 

(20) Nu亨lbers .standing after thinhing. 

(21) Disappeared naturally • 

(22) Numbers existing before thinning on .October , 1930. 
(23) Numbers removed by the thinning. 

(24) (%) 

(25) Numbers standing after thinning. 

(26) Disappeared naturally 

(27) Numbers existing before thinning on November, 1933. 

(28) Numbers remove輙 by the thinning. 

(29) (%) 

(30) Numbers standing after thiﾌming. 

(31) Disappeared naturally 

(32) Numbers existing before thinning on Mäy, 1943. 

(33) Numbers removed by the thinning. 

(34) (タi!i)

(35) 今~umbers standing after thinning・

(Percentage fQr the numbers of plantation) 

四九割9: 1 ,6931 刊61 1 ， 6401 '1, 630 
33 ・ 34 521 r 231 631 35 

1 ,828, 1 , 815 1 ,6411 1 ,4341 1 ,5771 1 ,5951 age 18 

870, 8371 7381 5831 9701 9711 3rd for 4..5ム口

(47.. 6)1( 46.1)1 (45 .O)I( 4q. 6)1(61.問(60.9)1 ， 2nd for 6.0ム，口

958: 978
1
' 9031 8611. 60可 6241 1st ヤr 8.0ム'口

3; 10, -1 61 • - 1 
955, 968 9031 8451 60η6241 age 23 

318; 340
1 

- 1 一|イ-1 4Sh for 4.5ム，口

(33.3)1(35.1)1 

6371 628
1 

9031. 8451 ω71 似
3, 3 231 101 171 3 

634' 625 8801 8351 5901 6211 age 27 

3171 2821 -1 -1 3rd for 6.0ム，口

つ (36.0 )1(33.8)

]
ミ
∞

. 、

6341 563 553 590 621 

3 3 7 1@ 

6341 625 560 550 583 

177 1611 2nd for 8.0ム，口

ー (30 . 1) (26 ,4) 

634 560 550 406 450 

201' l.6 42 53 26 ・

614 544 508 35 424 atgh e40 
5th for 4.5.ム，口

137 159 139 57 。104 4th for 6.0ム，口
屯

(22.3) (~1. 7) (29.2) (27.4) (16.1) (24.5) 3rd for 8 . 0ム'口

477 463 385 369 296 320 

(7.5)1 (8.2) 1 (生1. 0 ) (12.2) (16.0) (18:3)1 
、
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Table. 23 (.'2). (b) Larch 

( 1) Tree cl.ensity of plantation on 1904. 

(2) Disapp号ared naturaIly 、 .

( 3) Numbers existing before thinning on .March, 1914 ,. 

(4) Numbers r:emoved by the thinning. f 

( ::; ) (%) 

( 6) Number,s standing after thinning. 

( 7 ) Disappeared naturaIIy 

( 8) Numbers existing before thinning on August, 1919>. 

(9) Numbers removed by the thinning. 

(10) (タ。)

(11) Numbers standing after thinning. 

(1.2) Disappeared naturaIIy 

(13). Numbers existirig before thinning on October, 1926. 

(14) N umbers remove� by the thinning. 

(15)' (広)

(16) Numbers standing after thinning . ‘ 

(17) Numbers existing on October, 1930 . 

. (18) Disappeared naturaIIy 4‘ 
(19) Numbers , existing before thinning on November , 1933. 
(20) Nutnbers removed by the thinning. 

(21) (克)

• 

ふ

(22) Numbers standing after thinning. 

i. (23) Disappeared naturaIIy 

(24) Numbers standing on July, 1942. 

(Percentage for the numbers of plantation) 
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Table 24 , The real ,number of volùm♂along the growing c�rse in each s~mple plot. (a) Pine. , 
4.5 ム 4.5 口 ， 6.0 ム 6.0 口

930 町 900 936 
4 

936 

0.308 、0 . 298 0.309 0.309 

0.310 0.300 0.312 田 0.312 

Koku (.m3
) Koku (m3) Koku (m3

) Koku (m3) , 
24.05 (j�.681)1 27.22 (7.561)121.22 (5.894)1 15.58 _(唾 . 329)

8.0 ム r 8 .0 口 i
Area of sample pl�. "Tsub，正'

If. 1'" Hektar. 

" "Chδ 

907 

0.300 

,0.302 

9361 

0.30司

0.312 

(1) Volume on Marc;h, 1915. 

Koku (mり 1 Koku φ (m~) 

11.54 (3.206)1 9.76 (2.711) 

(2) Volume removed by thinning on 1 (¥ '" fn LAA \~ ,., (¥O /<) <)1'7¥1 1 、 M~;~h~ 1~18L~vnc~ uy LUiUUL"5 , VU 1 9.16 (2.544)L 7.98 (2.217)1 一| 二

(3) Volume bε，fo l'e thinni昭 on May,1919. 1 55.76(15.489)1 60.11(16.697)1' 59 ,.26(16.461)1 46.99(13.053)1 47 ， 53~13.203)し43.72 ( 12.144)
( 4) Volume remoすed by the thinning. 1 8.88 (2.467)1 10.73 (2.981)115.92 (5.423)1 12.37 (3.437)1 ー |ー

(5 r (%)・ I (15.g) I (17.9) I (26.9) l' (26.3) I - I -
46 .88て13.022)~ 49.38(13.716)1 43.34(12 .038)1 34.62 (9.�17)1 47.53(13.203)1 43.72(12.144) 

• 
ぐ 6') Vo 炉me af丘tε訂r 倣1汀山T

( 7 ) Volume before thinning ‘on October, 
1921. 

(8) Volume remqved by the thinning. 

G 9) (%) 

4 

72.38(20.106)1 66.94(18.594)165.25(18.125)154.25(15.069)166.30(18.381)162.53(17.369) 

24.96 (6.933)1, 23 .48 (6.522)121.60 (6.000)114.73 (4.092)129.30 (8.139)127.09 (7.525) 

(34.5) (35.1) (33.1) I (27.2) I (44.3) 1 (43.3) 

47.42(13.173)1 43.46(12 .072)1 43.65(12.,125)1 39. 52no .978)1 36.87(10.242)1 35.44 (9.割引(10) Volume after thinning. 

(111 2grebefO町仙ning on Oc帥er， !96. 79 (26.886 )!, 95 . 52 (26 . 5叫甲.63 (24 脳)! .74 関(20.803)! 65.11(18.086)1 66 ・ 86 ( 18.572) 1

(ロ) Volume 民mov~d by the thinnin,l?;. 125.98 (7 ~217) 1 28.24 ' (7.844)1 "ー l '
(13) (%)・ 1 (26.8) i ， (29 . 6) 一| 一 I - ' I 

に14) Vblume after thinning. I 70.81(19:669)J 67.28(18.689)1' 86 .63 (24 . 064)1 74.89 (20.803)， ! 65~11(18.086)! 66.86 ( 18.572Jt， 

(15)z gre befom凶ning~n 0ωber， 1107 .83 (29.953) ~104.04 (28 . ~OO) :128 ， 28 (35 ・ 63仙3 ， 23 (31 .453)1102 位 (28 . 450)!101.30 (28 .139)

(16) Volume removed_ by the thinning. 

(17) (%) 

(18) Vol11me after thinning. 

39.71(11.ﾛ31)1 35.21 (9.781) 

I I (31, .0) , l' (31. 1) 、 1 - ¥ I 
107 ， 83・(29' .953) 1104.04(28'.900)1 88.57 (~4. 603)1 78 , 02 (21. 672)1102.42(28.450)1101.30(28.139) 

- ム、-
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J . ・

(19) Volume before thinhing on Novembｭ
. er, 1933. 

(20) Volume removed by the thinnig. 

(21) (広)

136.16(37 叫35.38(37.6叫12.18 ( ~1 叫 95 仰6“6叫吟均即6“41(35.11山山叫14ω刊4ω4中)イl
32え叱、:， . 25 (8.958)川| プ包24.11 (6.697) 

(25.5) 1 (19.1) 

(22) Volume after thiI).ning. . 1136.16(37.82:2)1135.38(37 .606)1112.18(31.161)1 95.93(26.647(1 94 ,16(26 1156)1102.25(98 .403) 

(23) Volume befo削hinningon May，1943 ・ 1195.25 (54.236)1175.10 (48.639)1169.92件7 .200)1142.51 (39.586)11~9 ， 99(36・時)1148 . 54( 41.261) 

(24) Volume removed by the thinning. 1 28.55 (7.931)1 25.26 (7.017)1 31. 72 (8.811)1 23.21 (6.447)1 9.58 (2.661)1 20.05 (5.569) 

(25) (克) 1 (14.6) 1 (14.4) 1 (18.7) , 1 (16.3) 1 (7.4) 1 (13.5) 

合的 Volume .after thinning (a). 1166 , 70(46.30:>):149.84(41.622)1138.20)38. 389)1119 .30 (33'.139)1120 .41(33.447)日28 .49(35.692)

(27) Sum of volume obtaﾍhed from thinn-1 (V7 r::rU 'V7 (",,)\ 1 (¥r:: C(¥r0 C  r:: o~ ,1'(\0 (\r:: r .,(\ nc" ,1 oc C'''0'' "r::r." 1 ", , .,r1(\ ",,0,1 1 97 .53(27 .09:~)1 95.69(26.581)1108.95(30.Z65)( 85.52(23.756)1 71.13(19.,758)1 71.25(19.792) ings. (b) 1 ‘ I JoJ.v.J¥LJv.VU.L/j.Lvu.voJ¥oJv.俿v /t (jtJ.oJLJ¥LJv. foJVJI I.J.O .LoJ¥.J..Jo':oJU-I1 

(28) Total yield during the period from . 1264 .2? (73.39~i) :245 . 53 (68 . 203)戸47 .15 (68.654)1204.82(56.895) 1191. 54(53. 206)119~ . 74(55.483) 
begining (1904) to 1943, viz., (a) 1 1 1 1 . 1 1 

_ + (b ) , 1 1 1 1 1 

, Notes : The unit "Koku" = (1 Shaku)3 x 10 3. 6Koku = 1m3 

The unit "Tsubo" = (6Shaku) 2= 6x6/3.3x3.3m2 

Table 24. (b) Larch. 

， ・

, 
4.5 ム 6 ， 0 ム 6 ， 0 口 8.0 ム 8 . 0 口‘ 4 ， 5 口 -

Area of sample plot. "Tsubo" 24,7 341 258 266 56 

" 
, . 

Hektar 0.082 0.011 0.085 0.088 0.085 0.019 .. 
" "Ch�" 0.082 0.011 0.086 0.089 (:>'086 0.019 

Koku (m3
) Koku (m') Koku (mつ Koku (mり Koku (IJls) Koku (m3

) 

(1)VVoolluumme eTbeefmoroe vdthd inbny inthg e otn hAinpnriid l」949. 14.36 (3.939) 2.08 (0.578) 14.03 (3.'8975 11.96 (3.322) 9.8~ (2.736) 2.54 (0.706) 

(2 ) 3.09 (0.858) 0.49 (0.136) 2.41 (0.669) 1. 5~ (0.422) 0.16 (0.044) 0.00 ~O . OOO) 

(17.2j (12.7) 
、

( 3 ) , (%) (21.5) (23.6) (1.6) 

( 4) Volume before thinning. 11.27 (3.1担) 1. 59 (0.442) 11.62 (3.228) 10.44 (2.900) 9'.69 (2.692) 2.54 (0.706) H
∞
H
 



• 

C 5) Volume before thinning on August , 
26.54 (7.372) B.83 (1. 064) 28 ,.16 (7.822) 26.82 (7.450) 29.58 (8.217) 6.56 (1.回2)、 1919. 

( 6 Y Vol~me ,removéd by the thinning. 9.84 (2.733) 1. 52 (0.422( 8.86. (29461) .8.40 (2.333) 7.42 (2.061) 1.47 (0.408) , 
( 7 ) ( % )・・ 4 (37.1) (39.7) (31.5) (31. 3) (25.1) (22.4) 

(8) Vよ'Iume after thiﾌming. 16.70 (4.639) 2.3王 (0 . 642) 1Q.30 (5.361) 18.42 (5.117) 22.1& (6.156) 5.09 (1.4'14)1 

(9) Volume �eforethinning on October, 
、

1926'. 34.96' (9.711) 4.91 (1. 364) 42.76(11.878) 38.97(10.825) 4'i・ 05 ( 13.070) 9.80 (2.722) 
，、、

13.89 (3.858) 19.12 (5.311) (10) Volume removea by the thinning. 13.72 (3.811) .1. 76 (0.489) 16..7-0 (4.639) 3.87 (1.075) 

(11) (%) (38.2) (35.8) (39.1) (35.6) (40.7) , ,(39.5) 

(2) Volume 21.24 (5.900) 3.15 (0.875) 26.06 (7.239) 25.08 (6.967) 27.93 (7.759) 5.93 (1.647) 

tBJ Vo1ume on October, 1930. 30.25 (8.403) 4.90 (1.333) 37.82(19.506) 32.72 (9.089) 40.00(11.111) 8.40 (2.3'33) 

(14) Volume before thinning on Novemb-
31.83 (8.842) 5.88 (1. 633) 44.40(12.333) 35.18 (9.772) 46.14(12.816) 9.25 (2.569)1 er, 1933. 

(15) Vo1ume removed by the thinning. 10.13 (2.814) 1.18 (0.328) 14.01 (3.892) 9.68 (2.689) 14.39 (3.997) 1. 75 (0.486) 

(16) (%) (31.8) (20.1) (31. 6) (27.5) ~ 31. 2 ) (18.9) 

(17) V 01 ume after thinning. 21. 70 (6.028) 4.70 (1.305) 30.39 (8.442) 25.50 (7.083) 31.75 (8.819) 7.50 (2.083) 

(8) Vo1ume on JuIy, 1942. (a) 29.51 (8.197) 7.26 (2.017)141.52(11.533) 31. 33 (8.708) 45.84(12.733) 10.32 (2.867) 

(19) Sum of volume obtained from thin- 36.78(10.p16] 4.95 (1.375) 41.98(11.661) 33.49 (9.302) 41. 09 (11.413) 7.09 (1. 969) 
nings. Cb) 

(20) TotaI yie1d during the period from 66.29(18.413) 12.21 (3.392) 83..50C2?194) 64.82(18.005) 86.93(24.146) 17.41 (4.836) begining (1904) to1942, viz., (a) + (b) . 

‘, -・

，・
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Table 25. (1). The growing. courses of volume per "Chδ" (a) Pine. (unit "Koku") 

( 1) Volume on March, 1915. 

(2) Volume removed by thinning on March, 1918. 

(3) Volume before thinning on May, 1919. 

( 4) Voluh1e removed by the thinning. 

( 5 ) ，(ル)

( 6) Volume after thinning. 

( 7 ) Vol伹e before thinning on October, 1921. 

(8) Volume remo柁d by the thinning. 

(9) (%) 

(10) Volnme after thinning. 

(1i) Volu.me before thinning on ,October , 1926. 

(12) Volume' removed by the thinning. 

(13) (%) 

(14) Volume after thinning. 

(15) Volume beforεthinning on October, 1930. 

(16) Volume removed by the thinning. 

(1') (タ16')

(18) Volume after tbinning. 

, 

(19) Volume before thinning on Nçvember ,. 1933. ー

(20) Vo~ume removed by the thinning. 

(21) (% ) 

(22よ VoI'ume after、 thinning.
(23) Volume before thinning on May, 1943. 

・ (24) Volume removed by the thinning. 

‘ 

、

I ~5ム何一:1iム| 耐久 061'8.001総品E川島

/ 

汁 - 1127.28阻12 ， 851 - -1 age 27 

イ ー1(31. 0州31.1) 1 - -1 3rd for 6.0ムand 6.0口.

347 . 841346 . 80i283 . 881250 , Q61339 .14 324 . 68 

439.2訓451 ~271359. 55除07.4'71418.58，405.00

ー1106.76 77.281 age 30 

ー 1( 25.5) (19 , 1)1 2nd for 8 . 0ムand 8.0口 ‘

、 .

439.231451.271359'.551307.471311.791327.72 

629. 841538. 67154J. 621456. 761430.43476.091 age 40 

92.101 84.201101. 671 74.391 31 ・ 721 64.261 5th for 4.5ムand 4.5口 l ]
[
∞
ω
 



" ・ ( 25) (%) ・ . l t146)|(14 ， 4 ) | (18.7)!(163H ぐ7.4)!Cl3.5)14th for6 ， 0ムand 6.0口
(26) Volume affer thinning. (a) 1537 . 74 1499 .47 :422:95'382 . 3引389 .71同1. 8訓 3rd for 8 . 0ム and 8 . 0口 1 1

, (2n Sum of volume obtained fro'm thinnings. (b) 1314.611318.97;349.20'274.101235.53:228.371 

(28) TotaI. yield during 白e period 、 from begining 1904 to 1943. 10,,<) ,:>,,1010 A .1'7{"¥<) 1 ，， 1 ・ IC '2 A <JAIt!A" '),,! 
185~ ぉ1818 .44i九日l656 ヤ 24j64o. 20IvZ., (a) + (.b) f • 1 ' 1 1 1 1 1 1 

ー
., 

唖

‘ 

Notes ;' The unit 1Koku = 10 (shaku) 3 ~l. 6Koku = 1m3 

Table 25. (1). Cb) Larch. (unit "Koku") 

( 1 ) ‘Volume before thinning on April, 1914: 

( 2.) Volume r~moved by the thinn泊g.

(み) (%) 

( 4 う Volùme after thinning. 

( 5) Volume before thinning on' August, 1919 ・ ‘

("6) Volume removed by the thinning. 

(7) (%) 

( 8) Volume after thinrung. 

. (9) Volume before thinning on October , J 1926 

(10) VolumE; removed by the thinning. 

(11) (%') 、
(12) Volume after thinning. 

(13) Volume on Octber, 1930. 
(14) Volume before thinning on :November, 1933. 

(15). Volujue removed by the thinning. 

(16) (%) 

(17) Volume aft~r thinning. 

'¥ 

'‘, 

F 

H∞
品

• 

1 4 弘1 . 4 . 501 6 ベ 6.0口1 8 ベ 8 巾!なi部fa出品;g

• 

. 
、

1264.63;427.21/353.371286.521369.181394.74 

F 
守‘



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

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

(20) Total yield during the perid from begining 1904 to1942, 
viz. , (a ) 十 (b )

359.88:侃O . �l482 . 791353.021 533.02'543.161 age 37 

448.54!450.001488.141376.291 477.80:373.16 

側 4円-∞i97~ . 93Jη83F01082im632

(a) Pine (unρ1") 

d、 .

‘ 

。 Table 25. (2). The growing course of volurﾌle per Hektar. 

(1) Volume on March, 1915. 

(2) Volume remove'd by thinning on March, 1918. 

(3) Volume before thinning on May, 1919. 
( 4) VQlume removed by the thinning. 

( 5) (広)

(6) Volume after thinning. 

( 7 ) Volume before thinning on O~tober" 1921. 

( 8 ] VoIqme removd by the thirlining- 、
(9) (%) 

(10) Volume after thinpiug. 

(11)VqIume before thinning on October , 1926. 

(12) Volume remov�d by the thinning. 

(13) (%) 

(14) Volume after thinning. 

、 、

(15) Volume before thinniug on Oçtober, 1930. 
(16)Volume rEmoved by the thinning. i 

(17) (%) ー
(18) Volume after thinning. 

(19) Volume before thinning on March, 1933. 

ド'561~中 oム1 6 叶叫 8. 0ロ| 総f常日記41Lg

l :iJil ::jj :::;l :::j :1;1541 弘
9.01110.001.14.31111.121 -1 で 1 age 16 

( 15.9)1(17.9)1(26.9) 1 (26.3)1 ・ 1 1 2nd for 4.56，口

-1 42.281 46.031 38.96~ 31.121 44.011 39.301 1st for 6.0ム，口
65 ,281 62.401 58.661 48.771 61.271 56.211 age 18 

22.511 21. 8到 19 .421 13.241 27.131 24.3訓 .3rd for 4.5ム口

34.5)1(35.1)1(33.1)1(27.1)1(44.3)1(43.3)1 2nd for 6 . 0ム口

42.771 40. 5引 39.241 35.531 34.141 31.861 1st for 8.0ム，口

87.29189.041 h 科 6_321 60.291, 6Q .101 age 伝
.! 26 . 3剖ー1 -1 -1 -14th for 4.5ム‘口

島

• , 

' 
‘

]「∞
ω



"" 

I (20) Volume removed' by 耐叫ning ー 1 -1 - 1 ‘ よ | イぬ 861 21 吋 2nd for 8.0ム口
(21) (免) t -1 -1 - 1 斗 (25 .5)1(19.1)

(22) Vol伹e after thinning. · ‘ 。 1122.80: 126. 19:1ﾖO . 84! 86.241 87.191 91. 92 
[:~ ， vvl ~:~' :~C~ '~J . ~~ ':J. =~ . :]. ::.~] 

(23) Volume before thinnjng on May, 1943. 、 1176.09163.22，152.75，128.111120 .361133.531 age 40 

ベ24) Volume removed by the thin凶昭・ ‘ , 1 ~.7~ ~.5~~.5~æ.判 8. 871 18.ω1 5th for 4.5ム，口

(25) (%) !c14.6)1(14.4)1(18.7)!(16.3)1 (7.4)1(13.5)1 4th for 6.Öム，口

(26) VoI山田 aflter 出m砲・ (a) ‘ .{' 1150.34:139. 67i124 .ﾚ:107 . 2~llll. 4町115. 511 制 for 8.0ム口
(27) Surn:、 ot v�ume �tained from thinnings. (b) 187.96: 89.20197.941 76.881 65.86! 64.051 

(28) Tò凶 yield dl的l~ the period froni begining 1904 to 1943, b8初12887|22i818.1177 お1179 . 561
-.， (a) + 〔b) ' 「 || . | τ 寸 I 1 〆

Table 25. '( 2). (b) Larch. 
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‘ ( 1 ) Volume before thinning on Apr江， 1914. 

j (2) 'V�ume removed by the thinning. 

(3) . (%) J 

( 4) Volume after thinning. 

( 5) yolume before -thinning 9n August, 1919. 

( 6) V�ume removed by th� thinning. 

(7) (%) 、 ・ \

( 8) Volume after thinning. 

( 9) Volume before thinning on October,' 1926. 

(10) Volume removed by the thinning. 

(11) (克)

(12) Volume after thinning. 

(13) Volume on October , 1930. 
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(14) VoIume〆 before thinning on November, 1933. 

(15) Volume remove�. by the thmniug. ー

(16) (%) 

(17) Volume after thinning. 

(18) Volume on Ju ly, 1942. (a) 

・ ( 19) Sum of voIume obtained from thinnings. (b) 

(20) Total yield during the period from begining 190,1 to 1942 
viz.; (a} + (b) 

10784148451450911110511507413521|age30 

. 34.321 29.82: 45.781 30.56 47. 02! 25.581 4th thinning 

(~l. ~)Ic勾 î) '( ~î .~)Ic;~ .~;b~.d(1~ . ;;1 
I ~ :~ ' :~ ! \~~ ' ~~ I\ :~ . '~~C~: ':J 

73. 51!118. 63 99.311 80、 49103.76109.63
i_ _ = = = 1, ~ - --1 -- ~ I ~ ~ -'= L ~ = = 1 

99.96:183.36.135.681 99.90;149. 80!150. 891 age 39 J ~~U. ~~(vv. vOI ;;J~. ~~ !~~~ . ~~j ~~~' ~~ I 
124.59:125.00137 . 18!105 . 71i134. 271103.631 

山308.36
1
272 . 86,2…23407| 

Table 26. The volume of single tree on 1943 for pine aged 40, 011' 1942 'for larch aged 39. 

@ 

、 . 
Pine (Pinus densif1ora) 4.5 ム 4 . 5 口 6.0 ム 6.0 口 8 . 0 ム 8.0 口

, . 
ペTolume op May, 1943 ‘ 176.41 163.48 152.54 127.23 120.43 133.35 

• 
(befQre thinning) . , I • . 

Number of trees. 615 592 543 507 ,354 423 

Volume Qf single tree. 0.287 
. 

〆 0.276 0.280 0.251 0.340 0.315 
~ 

1arch (Larix Kaempferi) 
. 

4.5口 Q゙ 6.0口 8.0ム 8.0口4 . 5ム 6 . 0ム

V~Iume on July, 1942. 100.39 179.36 135.22 、 98.98 149.28 154.87 

Number of trees. " . 380 533 328 -341 352 378 

Volume of singIe tree. 0.264 0.337 0.412 0.290 0.424 " 0.410 

/ 
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Table 27. The r:noving COUl'ses of distribution of tree-numbers 
resp配ting to diameter with increase of ages pf forest. (a) Pine. 

同
∞
∞

• 

一
4.5ム 4 . 5口 ， 6.0ぷ

, 
~ 

〆

Age 12 '16 18 23 }7 30 12 16 18 23 27 30 12 16 18 23 27 30 40 

示日竺j
にトー0 tトo4 ， <トト4コ-3 4 にσドト03 A 3 ctιトoo コ-' に心Eト。A4 3 3 -ιミトト。n 4 4 

トミ。-' 1:(トbC4J4 • σにト←o-3 A 3 にむCト。4 D 3 
-b忌むaa 

tトD・4 ttト炉DO4開4 にトbトD4 -J 4 にσトP0Q43 1 にトbCO-ココA トtUむo』42 J t弘ト，ιO A 2 
Uト-T4 にト04 

ト4
にトD-4 Uト4I 

" 
0 .,5 58 つd 

48 12 2 
, 

" 
1.0 27 1 1 184 10 1 119 22 2 
1.5 279 30 11 ‘ 341 33 5 . 261 87 2 
2.0 377 93 27 383 101 27 309 177 30 

, 
、

、
、

2.5 194 187 56 1 216 175 73 2 193 207 ι 50 4 1 
3.0 62 203 124 5 . 74 ・ 183 118 4 72. 191. 95 .5 2 
3.5 ー 4 137 126 13 1 ‘ 21 155 102 16 1 8 148 109 15 6 1 1 • 
4.0 2 68 97 41 ¥ 4 2 77 54 43 1 , 2 2 3 68' 106 40 20 5 2 
4.5 29 65 ‘ 54 10 , 4 Z 34 35 50 17' 4 6 , 27 57 47 . 31 7' 5 
5.0 3 39 56 20 12 7 、 3 15 53 22 20 10 8 39 60 38 18 ・ 4 
5.5 1 12 52 33 29 15 1 5 52 25 18 14 2 10 43 47 24 1~ 
6.0 3 39 35 28 19 2 32 38 . 26 16 7 40 37 25 . 16 
6.5 1 25 35 ., 34 28 1 25 26 37 24 、 12 41 28 26 
7.0 3 号i~ 29 23 、 8 30 21 ' 20 ・ 8 23 29 .13 
7.5 3 26 26 . 1 2 15 27 22 ‘ 4 13 16 18 
8.0 8 16 18 5 18 18 1 7 7 23 
8.5 , 1 9 25 5 8 19 4 6 15 
9.0 1 3 11 4 9 1 2 9 
9.5 1 ・ 6 , 

司3 
1 3 3 

10.0 4 . 1 ‘ 2 ' '3 
10.5 2 , 1 2 3 
11.0 '1 2 -
112 .5 . ー ・

1 
12.0 ‘ 、 一 2 
12.5 ' 

、

, . 
Suπ1 I 1349 752 562 292 ~93 19'3 186 I 鴎7 問問 287 186 18も 169 '1 9'82 939 507 279 272 173 , 163 

一Something l 
v 

eIse 1 1 、 2 2 , 2 1 1 , 5 

Total | 加 753 563 捌 195 195 1印 | 国7 774 凶 288187186 L 176 l 982 939' 507 279 272 173 168 
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, Notes The unit of diameter is "Sun", 1 Sun = 1 Mj33. "SO!I1ething else" includes trees having incomplete form of 
pole, e必， trancated, 'dahJ.aged, forkshaped , etc. 
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Table 27. (b) Larch . 
. 

4 . 5ム、 4 . 5口

，ー. . . 

、 一
. 

6.0ム

Age.1 11 16 23 '27 30 391 11 1~ 23 27 30 391 11' 16 23 27 30 39 

ぷr
. 

にHH-h0dA 、utトトo4 コ占 、σ』bpd 品コ ttCFo A-D 3 A にむιト。-ο3 4 tト，bhD J A tトトb与o 4 4 
にト0ー σtドtS、423 ・ tbCトOー〉3 A tbbトo4 a a に~ にトト，h。4 ・4 tにトトーDo4A -tσむトD占43 にむCト。4 D 3 にbbトc4 2 コ tトto3 4 

tO . , 
町

0.5 1 '*' 6 
、

1.0 48 6 5 15 

1.5 ロ9 62 10 1 .1-40 4 
F 

2.0 +73 68 1 26 3 69 ' 主6 . 
2.5 79 70 .3 14 13 . 85 45 1 

3.0 14 37 13 3 5 
、

47 37 1 . 
3.5 16 31 1 1 1 6 3 9 37 9 

4.0 3 23 7 8 5 4 2 32 14 2 2 

4.5 1 26 9 4 1 1 1 1 10 20 2 2 
, 

5.0 15 13 13 1 4 1 3 17 5 1 . 
5.5 5 16 12 5 3 1 1 1 26 8 8 

6.0 1 5 12 、 6 4 1 4 18 9 

6.5 、 1 ・ 3 3 3 2 4 1 11 ‘ 17 5 

7.0 ... 1 2 6 1 2 1 、 1 7 3、4 
-・ ， .

7.5 1 3. エ 。 1 1 10 

8.0 3 1 
. 1 1 3 

8.5 1 , 1 1 4 

9.0 1 
-、

、. , 
.9.5 1 2 

10.0 - ー
, e‘ 

も
、

, 

川一山 56 55 31 I 58 34 1~ ' 8 8 

‘艶担・

, 
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6.0口 ~.Oð 8.0口

11 話 23 27 30 39 I 11 16 23・ 27 、 30 39 j 11 16 23 27 30 39 ,. Age 

、

日仏三:' トtト品o-44 に〈トい0p-4A tσドíS・・34 1 tι0 トcー。ム にトuむO・。J4 • tト中~ゐD に炉ドhh。4 4 にトcト。o -4 A にCトトDコ3 A にむCH0コJ A tむ心←o4 』3 にドト争￡与-4〉A・ にtトトGD 『4A 

, 
3 1 

、

0.5 

22 2 12 6 1.0 
. 

35 7 17 4 , 5 1 1.5 

100 12 37 11 5 4 2.0 

72 39 . 48 25 , 7 4 2:5 
、h

30 51 5' 
a酢

49 24 2 9 5 1 3.0 

5 39 14 11 29 3 、 8 ー2 2 3 ,5 

'1 28 14 3 3 , - 35 14. 2 1 9 1 1 4.0 

11 24 3 3 1 1 24 9 3 4 4 3 4.5 

3 21 12 7 . 3 5 27 2 1 1 d 戸 2 . 5.0 

2. 10 10 13 2 1 21 8 4 6 5.5 

6 10 7 5 1 12 12 10 1 4 4 3 
、 '

6.0 
4 

1 8 8 4, 13 12 4 1 2 2 6.5 ‘' . 
2 1 3 6 1 6 12 4 2 2 214 7.0 

~ 3 3 7 1 2 '4 1 2 1 7.5. 
、

''; 2 . 2 1 5 . 2 8.0 

2 2 6 2 8.5 
』

2 2 9.0 . 
2 9.5 . . 、

, , 1 10.0 
、

268 捌 97 50 50 30 1176 16~ 93 49 49 30 1 34 34 19 10 10 

‘ 

, 
ー

/ 

-
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TabIe 28. The mean diameters (M.D) , standard deviation'3 (σD) , and coefficients of varation(c.v.)for each age of the forest. 白

、

. 
、

Year 。 4.5ム E 4 .5口 ' 6.0ム 6.0口 8.0ム 8.0口 Age 

' 

M.D 1. 72士0.01 . ー 1. 83士0 . 01 1. 92士0.01 1. 86土0.01 ' 1. 98士0.01 1. 90士0 . 02

1915 σ.D ， 0.59士0.01 0.66土0 . 01 0.66土0.01 , 0.60 士0.01 0 . 64士0.0ユ 0.62 士'0' .01 12 

c.v.D 34.3 ,36.1 , L 34.4 。 32.3 32.3 32.6 
。I

M.D 2.94士0.02 2.95士0.02 ・ 2.73士 0 . 03 司 2.78土0.02 3.37士0.03

1919 σ.D 0 . 72士0.01 0.80士0.01 _ 0.84士0.01 0.82 士0.01 0.89土0.02 0.86土0.02 I 16 
r炉2HD t3 ・ c.v.D 24.5 27.1 30 ,8 29.5 26.11 25.9 

( 
.-' 

3.61士0.03
. ロト旨tρ刀・ . 

M.b 3 . 54土0.03 3.55士0.03 3 . 53土0 . 03 3 .72士 0 . 03 ) 3.57:;1::0.04 

1921 σ.D 0.89土0.02 0 . 91土0. 02 0.90士0.02 ~ . 0 . 96 土0.02 1. 10士0 .02 1. 18士0.03

c.v.D l 25..1 25.6 24.9 ¥ 27.2. 29.6 33.1 

M.D 5. 05士0 . 04 I 5.04士 0 . 04 ‘ 5 .01 士0.04 4193士0;・ 04 5. 38土0.05

1926 ,(j.D 0.91土0 . 03 0. 96土0.03 0.99土 0.03 0.94土0.03 ， 、 1. 06 士0.04 1. 09士0. .04 23 ' 
、、J

c.v.D 18.0 19.0 19.8 19.1 19.7 20.1 
‘ 

M.D 6. 16士0 .05 6.15士 0. 05 5.71士0.05 、 5. 62土0.05 6.22士 0 . 07 6 . 22土 0.07
、

‘ 1930 σ.D 0.99士0.03 1. 06士0.04 1. 18土0.03 1. 15士0.03 む 32圭0.05 1. 39士0.05 27 

c.v.D 16.1 17.2 . 20.7. ‘ 20.5 21. 2 、 22.3 

M.D 6.60士0.05 6.61士0.06 L.61 .39ｱ0.06 6 . 06土0.06 ・ 6.59士0.10 6.58士0.08

1933 σD 1. 07士0.04 1. 14士0 . 04 . 24士0.05 1. 21土0.04 1. 89土0.07 1. 57土0.06 30 

c.v.D ‘ 16.2 17.2 19.4 20.0 
. 

28.7 23.9 . 

M.D 7 . 27士0 .06 7 . 08土0.07 7.23土0.08 6.98土0.08 7.90土0.12 7 . 74土 0 . 12

1943 σ.D 1. 29士0. 06 1. 41土 0. 05 1. 59士0.06 ， 1. 44，土 0.06 1. 82 土0.09 1. 96ま 0 . 08

" 19.9 22.0 や
e 

c.v.D 17.7 20.6 23.0 25.3 

' ・. 
" 

.‘ 

H
h
vN
 

r. 
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MJ) 'I 1. 86士0.02 I 1. 97土 0.04 ~ 2.23土0.03 、 2.12去0.02 2 .40土 0.. 04 I 2.68士0.08

σD 1 0.49:1::0.01 1 0.4壮0.03 I 0.6牡0.02 1. 0.60:1::0.02 0.69:1::0..02 I 0.67:1::0.05 I 11 
26 . 3 24.9  1. 29.6 28.3 28.8 I 25.0 1 

M・D‘ 2 ・ 76土0 ・ 03 I 2.96士0 ・ 08 3 ・ 14土0 ・ 04 j 3.15士0 ・ 04 I . 3. 36 :1:: 0'. 05 I t1 3. 46一一 I . I 、
「Bp円。i 1 1019σ.D I 0 ~66土0.02 I 0.71士0.06 I 0.77士0.03 I 0 . 81土0"03 1 0 :99土0.04 '1. 02士ρ08 I 16 

肌D 1 I 23 . 9 1. 2.4 . 0 1 24. 5 . 1 25 . 7 1 29.5 29. 5 
宇一

p 釦 M.D I 4 . 04土0 . 05 I 4.50:i::0.13 I 4 .77土0.06 ・ 4 .58土 0 .06 5 . 04士0.06 I 5 .11士 0 .15

2. 1926 σD I . 0 ・ 79士0 ・ 03 I 0.73土仏 O!l I 0.81士0.04 I 0.87士 O.O~ I 0 ・ 81士0.04 I 0.94士0 .11 • I 23 

¥ I c.v.D I .19.6 I 16.2 17.0 I 19:0 16.1 , I 18 .4 , 

1 同s I I M.D I 5. 1.6土 0.07 5.87土0 .14 5.88士0.07 I 5.64士0.08 I 6.07土0 :07 ・ 6.'25士 0 . 19
1930 I a.D I 0 . 80土0.05 I 0.59士0 .10 I 1 0.77土0.05 ・ 0.85士0 .06 I 0.88士0.06 I 0. . 90土 0 .14 I 27 

c.v.D I 15.5 ' I 10. 1 、13.1 I 15.1 • 14.Q. I 14.4 

M.D I 5 . 27土0.08 I 6.19土0 .15 6 .10士0.09 I 5 .66土 0.09 I 6 . 35士 0 .09 I 6 .40土 0 . 21'

1933 I σ.D 0.82士0.05 0.61士 0.10 I 0.89士0.06 1. 0 . 91土 0.06 I 0.96土0.07 I 0.9.7士 0 .15 I 30 

15, .6 ' I 9.9 (, I 14.6 16.1 15.i . I 15.2 

，6 .53土0 .15 j 1.25土0.26 I 7.66士0.11 I 6.87土0 . 15 . I 7.77土 0.14 7 恥0.17
1942 I σ.D I 1. 22士 0.10 I 0 . 95士0.08 I 0.85士 0.08 I l，.22ま0.11 1. 12士 0.10 1 , 0.66士0 . 12 1 39 

18.7 I 13.1 I 11.1. I 17.，8 ・ 14.4 . 8.5 
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Table 29. The iildex numbers ai1d the mean diamete1's fOl・ each age of 

the forest. (Pine, Pinus densiflo1'a) 

Sample plot l J引 4町古エボ戸了古司τ可
1 .1 Tree density(per Hek.) 

2 1 Index number 

3 1 . 19日 Age 12 

" 16 
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Table 30.An i1lustration of compl1tation Qf correIation coefficient (r) betwen. 

the tree density and mean diameter. CPine) 

事』

88 

6.0ム 3,495 55 2.7 

6.0口 3 ,0231 47 -10.7 

1 ,8471 29 -28.7 

8.0口 1 ,7441 27 -30.7 

).'x2 戸 4 ， 595.34
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.491 1. 86 1 ー o. 0081 0 . 0000641 十 0 .. 0856

823 倒 1 制 +0 凶 ~.Oi25441 -3.21441 

992 刊1.9α+0 味 0.0仰4/ -0 寸

).'y守 = 0.039684 2:xy= - 11.6δ34 

Age=12 n三 6 1]1=(雫亙 =27.67 吋呼翌=0 ， 081 ・

r = 一主主主←=一二L哩士一=一0.87士 0.07 P.E of 1' = 0.674δ x 壬主~?Z=0.0 
n X σ1 X σ2 6 x 27.67 X 0.081 ・ ~. - ~ )/6--- ~、v

).'A 
乳=6一= 57 . 7

)"MD 
b = ー6一= 1. 868
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Table 31. The qorrelation coefficients between tree-density and 

mean diameter. CPine) 

Age 16 18 23 27 30 '40 

Year í 白15 I 1943 

r. 1トトい-0川Oω8叩7\卜4引叩Oωω5臼3印い刈舟剖州6臼3叶ヰ刊川OωO…イ十いい千刊川Oω3社削…Oω附2但241..:，十1..:，ド二ゐO 士0.17
Tab!e 32. The correlation coefficients between tr馥-dens�ty and mean diameter. 

(Larch) 

Age 11 23 27 30 39 

、

Year 1942 

r \ - 0 駈0 .04-0 . 97士0.02\- 0 山0.05\- 0.77士0.11\ -0.57士0 !?|-059士O 「
Table 33. The index numbers and the mean diameters for each age of 

the forest. (Larch, Lariミ Kaempferi )

|叫 Sample plot 4 叶 4、 5口 I 6 叶-6.00 ¥ 8 叶 8.0口
1 

2 Index number 1 1001 91 . . 
3 1914 Age 11 I 1.861 1.97 

4 1919 11 16 1 2.761 2.961' 

5 1926・ 11 23 1 4.041 - 4.501 4.771 4.581 5.041 5.11 

6 1930 11 27 . 5.161 5.871 .5.881 5.641 6.071 6.25 

7 1933 " 30 1 '5.271 6.191 6.10: 5.661 6.351 6.40 

8 1942 /f 39 1 6.531 7.251 7.661 6.871 7.771 7.79 
一一一一一一一一一一 一一一一 一一



Table 34.The m-VI暗 courses of distribution of tree司numbers resp巴cting to height with increase of ages of forest. (a) 会ine. 

• 

F 

ら

4 .5ム @ 、 4.5口 6.0ム . 
‘ 、

4~ I て l2 '16 Age 12 16 "18 23 27 30 18 23 27 12 16 18 23 27 30 40 

H一(~Sh\aK1民1) 刊\1 sω ににトト00 ー」A ←にトF0・34 4 ミσトboJ 4 3 
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Table 34. CContﾍnued) 
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l2  16 18 23 27 30 l2  16 18 23 27 30 l2 ・ 16 18 23 27 30 Age 
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3 4 4 • 2 2 , 8 , . 5 
12 5 

、

2 6 
41 16 • 19 1 7 
56 38 1 34 8 
36 1 16 1 32 3 9 

139 7 96 ・ 5 1 130 2 1 
&‘ 

10 
1・

156 12 94 4 103 5 3 11 '. 
89 16 40' 7 1 • 47 8 2 12 
128 26 4 80 9 94 9 2 13 
.38' '44' 2 48 7 3 33 18 4 . 14 
23 64 4 23 18 2 5 . 34 8 

, 
15 

34 85 9 ~ 21 4 10 46 8 16 
115 15 

. 
7 49 7 54 18 17 

106 28 3 66 13 88 20 18 
116 34 55 25 89 39 1 . '19 
72 39 83 31 1 " 87 51 20 
57 67 1 53 32 1 36 50 1 21 
24 75 2 51 45 1 14 72 2 1 22 
8 51 5 32 55 1 7 67 4 1 i‘ 23 i‘ . 
7 51 5 2 19 61 . 5 2 63 11 2~ 

24 司 12 1 10 66 4 " 1 55 8 2 2 25 
30 20 2 2 1 。361 6 1 23 13 3 26 

. 10 30 5 7 3 1 5 28 5 2 27 
39 11 . 21 18 2 2 23 9 1 , 

28 
a 

30 6 1 8 10 3 1 21 2 1 29 、

、

37 20 2 1 21 10 1 . 26 20 5 30 
28 25 5 16 13 5 22 18 6 31 
21 24' 11 18 11 6 
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12 20 10 32 

14 35 6 26 12 ・ 1 10 18 5 33 ,j , 
10 30 14 1 。19 13 7 5 21 13 34 
3 20 3 1 13 12 10 1 5 17 19 35 
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3 1 1 60 

-円 ー，

1 ‘ 2 61 . 
62 

f .一 63 . 
2 64 . 

65 . 
1 ー 66 , 
1 67 , 

,... 

807 760 制 256 258 170 155 I -・
507 504 493' 193 192 189 ﾍ27 I 509 , 492 473 182 175 175 Sum 

• 5 、 2 4 |Something 
eIse 

807 760ω261 258 170 157 I や9 492 4�'3 182 177 175 106 I 507 504 493 193 192 -189 131 I Tot_al 

. Notes : The unit of height is "Shaku". lShaku = 10Sun =1/s・3 metre. "something else" includes the trees having' 
• incompIete form of trunk, e必 trancated， damaged , fork shaped, etc. s 



Table 34. (b) Larch. '� 
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Table 35. The mean helghts (M.H) standard deviations (σH) ,and coefficie~ts of variation (c.v) for each. age of the forest. 
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I M.H I ・ 1 1. 79士0.05

Ml』
ロ巾

(】以
ロ
戸
田
門
凶めロ
ω
同
]
O門町出
)

1930 

1915 σH 

c.v.H 

2 .49土 0.03

21.1 

19.57土0 .06

2.49士 0.04

12.7 

23.55土 0.07

2.51土0.05

10.7 

31. 22土0.10

2.55士0.07

8.2 

M.H I 36.54士0.14

σH r 2.95士 0.10

c.v.H I 8.1 '-

40.31::1:0.17 

3.47土 0.12

8..6 c.v.H 

M.H I 50.95土0.23

1919 

M.H 

. σH 

I c.v.H 

M.H 

σH 

c.v.H 

1943 I aH I 4.58土 0 . 16

N
O
N
 

2.87士0.04

22.9 

19.79土0 .07

2.73d::O.05 

13.8 

24.14士0.08

2.60士 0.05

10.8 

噌1
4

1
i
 

nu 
土Q

d
 

n
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内
心

つ
d

2.78士0.08

8.7 

37.41圭 0.15

3.02土0.11

8-.1 

41: 62士 0.05

3.93士 0.03

9.4 

51. 81士 0 . 23

4 . 52土 0. 17

8.7 ‘ 

2.53士0.04

21.0 

18.20土 8 .06

2 . 82士 0 .04 .
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1
1
1
1
r
l
T
噌
1

1

1

1

n
δ
 

nu 

ハ
U土qa 

門iq
山q

h
 

2.63土0.06

11.6 

30.19土0.11

2.81士0.08

9.3 

35.12士 0 . 13

3.27土0.09

9.3 

39.20土 0..19

3.72士 0.14 I 

9.5 I 

49 . 49士0.25

4.70土0 . 18

9.5 

2.36土0.04

20.9 

17.63土 0. 07

2.75士 0.05

15.6 

21.61土 0.09

2.79土0 . 06

12.9 

ド90:2.70士 0.0:

9.3 

33.59士 0.14

3.41士0.10

10.2 

36.99士 0.2立

4.18土0.15

11.3 

47.74土 0.-28

5.15士0.20

10.8 

2:60土0 .05

22.4 
g砂

19.20士0.09

3.06士 0.. 07

15.9 

23 . 37士0.10

3 . 10土 0 .07

、 13. 3

お---
31. 27士0.18

3.60士0.13

11.5 

36 . 11士0.24

4 . 62士0.17

12.8 

40.29士0.26

5.04土0.18

12.5 

51. 49土 0 . 38

5.62士 0.27

10.9 

2.09土0.04

19. 。

17. 96士 0 . 08

2.50士 0.05

13.9 

21. 65士0.09

3.02土 0.06

13.9 

28.88士 0.15

3 . 06士 0. 11

10.6 

33 .24士 0 . 18

3.78士0.13

11.4 
、

37.21士0.22

4.42士 0.15

11.9 

47.77土0.32

5 : 27士0 . 22

11.0 

' 、

12 

16 

18 

23 

27 

30 

40 

1921 

1926 

M.H 

σH 

CN:H 

M.H 

1933 σH 

c.v:H I 9.0 

411. 
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19.22土 0.11 18.98士 0.27 20.80士 0.18 20 . 21士 0 .16 20 . 39士 0 . 21 22.56土 0 .49

1914 σH 3.34土0.08 3.03土 0.19 4 .44土0.13 3.91土 0.19 4.15土 0.15 4.24土 0 .35 111 

1 ・
17.4 16.0 21.3 19.3 20.4 18.8 

rB「同←-3t 3 4 1919 M.H 28.06 士士0。• 2 1 28.18土 0.46 33 .07土 0 . 27 30.03土 0 . 2-7 32 . 20士 0 . 33 31. 68士 O.出 . 
b σH 5. 16::!::0.15 3 . 94土 0.32 5 .40士0.19 ~ 5.60土 0. 19 6.29士0.23 7 . 31土0.00

/喝、 • 
且契「hT3 吋 c.v.H 18.4 14.0 16.3 18.6 19.5 23.1 

' M.H 二 41. 08士0.35 38 . 73士 0 . 64 46.66士0.35 43.82士0.~8 47.07士 0.31 46.87ま 0 .78

3 自同@江時 1一.926 1 aH 1_“ 15.60 士0.25 3 . 68士 0 . 45 5 . 07土 0 . 25 5 . 62土0.27 4.38土0 . 22 5 . 03土 0 . 55 | 、 23

c.v.H 1 13.6 9.5 10.9 l2.8 9 .3, 10.7 

44 . 38士0.93 54.55土0.43 49 . 54土0.45 53 . 96士 0 . 48 52.50 土1. 15

1930 1 aH 1 5.21土 0 . 33 3:90土 0.66 4.42土 0.32 4.75二と 0.32 5.00士 0 . 35 5.37土 0 . 81 . 1 27 

吐0.8 8.8 8.1 9.6 9.3 10.2 

49.50士0 ..58 48 .00士0.95 57.57土0.56 51.82土0.56 56.86士0 .56 55.10士 1. 12_. 
1933 ., 1 aH 6 .42土 0 .41 3 .97士0.67 5.81士 0.40 ~ 5. 86土 0.40 5.79士0.39 5.24土0.39 30 

.13.0 8.3 10.1 11.3 10.2 9.5 

55.90士 0.70 58 . 50士1. 35 64.93土 0 . 58 56.43土 0.73 r1 65.80士0.66 63 . 57士 0.85

日42 I σH 5.77士0.49 4.92士 0.96 4 . 57士0 .41 5.95士 0.52 二 5.39土0.47 3.34士0.60

10.3 I 8.4 7.8 • 10.5 8.2 5.3 

h 

• 
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Table $6. The tree.density of plantation per "Hektarぺ index number for the 

100 of 4.5ム of each tree'density, and the mean heights of each 、age .

0 Fsd ・
〆す、

ロトHロ'"司・-

、、J

rEトEのせ3 4 4 

8 民B許可「3 ・

PE R 

'-' 

、 � the forest. 

lM 
Sample Plot 1 4.5~ I 4.5ムー 4.5口 6 叶 6.0口 I 8 引 い口

1 lwedS託y of 
Plantation 

• "2 I 山一r for 
the 100 0岳 4.5ム .551 .47 

1915 age (12) 12.031 11.29 

4 1919 (16) 18.20! 17.63 

5 ,- 1921 喝 ( 18)

6 1926 (23) . 

7 I 1930 (27) 37 . 、 35.121 33. 

8 1 1933 。 ( 30 ) 41. 62; 39.201 36.99 

9 1 1943 . (40) 51.811 49 ・ 49 1 47.741 

1 -1 Tr~~-d~ri~~ty of 
Plantation 

Index number for 2 
the 100.of 4 . 5ム

__ 3 
1914 (11) 19.22 18.98 

, 

4 1919 側 28 竹 28 .18

5 1926 ロ立) 41081 3873 
# 

6 1930 (27) 48.21! 44.38 

7 1933 :~~~ ， I ~~'~~I -~~:~~ 
8 1942 (39) ， ・ 55 ・ 90 ， 58.50 

Notes; The ,unit of height is "Shaku" 

lShaku = IOla3 I11ctre . 

• 

. 

3,8351 3 ,227 

561 47 

208012021 

33.07 30.03 

46.66 43.82 

54.55 49.54 

51.821' 

64.9 56.431 

、 .

1 ,847 1. 744 

29 27 

10.99 

17.96 

23.37 21.65 

31.271 28.8f 

33.2'4 

40.29 37.21 

51.491 47.771 

2 ,200 1 ,895 

32 28 

.20.39 22.56 
生、J

32.20 31.68' 

'47.07 46:87 

53..961 52.50 

56.861 55.10 

65.801 . 63.57 
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、
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1'abIe. 37. The: c�reIation coefficients (r) between the tree-density and the ni.ean height of for回t for each age. 
1 、、

12 16 18 23 27 30 , 40 , 
、 . 

司Hロ。 ‘ 
. • . 1 ,., 

' Year 1915 . 1919 1921 1930 。 1933 1943 

22 r + 0.66 士 0.16 i +0 . 62宇 0 .17\ ・ I +0.46::1:0. 

Age 11 16 23 . 27' 30. 39 

「pFB円3 3 4 a 

. 
l 、

- ・
Year 1914 1919 1926 1930 1933 1942 

、 会

‘ 
4・

'~ / 、 ，

r -0 . 82土 0.09 I -0 . 8，2土 0 . 09 1 -0 . 88士 0 .06 -0. 83d::O .09 
、

、. 
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‘ Table 38. The mean heﾏghts of t陀es with respect to diam鑼ers ﾏn each pIO't for each age of the forest. 

Ca) pine CPinus densiflora) 

, 

s円 1で 0.5 1.0 日 2.0 2.5 日時 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 …105110-44 

4.5ム 7.7 g.(;j 11.4 12.7 13.9 150 15.3 16.0 I '~ 

4.5口 7.3 ・ 9.7 11.4 13.5 15.3'15.7 15.5 
, 

、, , 
12 

6 . 0ム 7.3 8.9 10.7 12.3 13.8 15.2 15.0 15.3 噂. 
, . 

• 
6.0口 6.4 8 6 10.3 12.0 12.9 14.5 15.5 . 

...." 〆 - ・

8.0ム. 6.5 9.1 10.2 11.5 13.5 14.5 15.3 15.0 ー， " . 
ー 8.0口 6.1 8.5 10.1 11.4 12.7 12.9 16.6 

, 、

• 
4・ " , 

No. 1 2 3 4 5 6 7 、‘ 1 

4 . 5ム -; 12..0 15.4 17.2 19.0 20.0 20.8 21.5 21.9 21.7 20.0 
ー'. , , 

4.5口 -13.1 14.6 17.6 19.3 20.3 20.7 22.3 22.6 23.7.22.0 -19.0 -23.0 

6 ・ 0ム110・o 11.8 14・6 16・7 18・ 1 19・2 20.1 20・8 2~.5 '2 1. :3 平・0 一 _ .L • 
t』pA 

6.0口 9.011.9 13.4 16.0 17.118119.020.32122202.6 一一 、 一一 ‘ 
16 

tトo-a 1、

8.0ムー 10.'5 13.1 14.5 11.5 18.9 19.8 21.2 21.5 22.1 -23.5 21.0 1 -
• 

一 、 " 

8 .0口 -10.7 11.3 14.9 17.0 17.3 18.8 19.5 20.0 20.3 r22.3 〆 .
, 

!{o 8 9 10 11 12 13. 14 15 16 
4.5ム 12.0. 16.0 20.1 21.8 23.1 23.7 24.5 25.0 25.6 25.6 27.7 26.0 

4.5口 16.0 16.0 20.0 22.4 23.5 24.5. 25.1 26.0 25.9 26.4 26.0 28.0 1. ,. -

6 :0ム 14.5 16.5 18.5 20.3.22.0 22.7 23.8 24.2 25.4 25.3 25.3 • 
、

にト~コ 6. 0口 :E4.5 14.7 13.1 19.4 20.9 21.7 22.7 23.6 24.0 23'.8 24.6 26.0 f 18 
』包 e

ト~

17.0 16.7 19.4 21.7 22.4 23.5 24.8 25.1 25.6' 26.4 25.8 26'.0 27.0 
, 

8.0ネ . 
‘・ ‘ 、 14.2 16) ・18.8 19.8 20.8 22.0 22.8 23.6 24.1() 24.4 25.2 26.3 2i。 ' ‘喝 ‘ 8.0口 . . , 

! No. .17 18 19 20 21 22 23 . 24 213 26 27 
. . 

争. 

, 

e 

〆

日
。
。. 

4旨

、



. 

4.5ム

4.5口

6.0ム
1-' I 

& 1 6 . 0口 I .• 
8 . 0ム

8.0口

No. 
4.5ム1
4.5口 1

6.0ム|ー
トー I � 1 6.0口i
cコ I I 

8.061 

8.0口

No. 1 
4. 5:ム

4.5口

6.0ム

~ [ 6.0口
8.0ム

8.0口

No. 
4.5ム， • 

4.5口

6 .0ム

~ [ 6.0口
8 . 0ム

1 8 :0口

No. 

24.0 26.4 29.4 29.5 30.7 3U 31.8 32.3 32.9 32.7 34.3 一一

22.5 26.5 29.0 31.2 31.5 31.8 32.9 33.7 33.8 35.3 37.5 - -

24.5 25.2 27.1 28.5 29.5 30.4 ・31.2 32.0 32.7 32.6 33.5 35.0 -

28.0 24.1 26.6 27.6 28.4 29.;) 29.5 30.8 32.3' 30.8 30.0 33.0 -

-24.0 27.5 28:1 29.5 31.0 32,0 32.7 33込 34:2 .33.2 34.0 -

-24:0 24.0 25.7 27.9 28.0 29.7 29:8 31.6 31.1 32.6 32.7 29.0 

28 29 30 31. 3~! 33 34 35 36 37 
一一 32.Q 33凶8 35.2 34.~: 35.7 36.0 37.3 38.J. 38.2 38.4 44.0 39.0 一一

一 ・ - 31.0 33.0 35.2. 35.Ei 36.6 36.8 38.0 38.8 40.6 38.8 40.2 ー ‘ - 49.0 

28.0 29.0 28.2 32.4 33.3 34.~! 35.0 36.1 36.0 37.3 38.2 39.3 40.0 37.0 42.0 -

-26.5 29.4 30.6 31.5 32.,1 33.8 34.2 35.1 36.7 36.2 38.0 36.5 40.0 一一

一一 29.4 '31.9 30.7 31.9 34.6 35.7 37.7 37.3 39.0 41.1 41.5 42.0 39.5 一
一. -27.0 27.7 29.6 31.4 32.~ 33.6 33.7 35.2 34.4‘ 36.6 36.7 39.5' 37.5 39.0 

38 E ~ fl ~ ~ M ~ % ~ ~ 
-35.5 37.5 28.a 38.7 40.0 39.9 40.8 41.9 42.5.42.8 43.3 46.0 一一 一 一一

一 36.5 36.3 395 39.9 40.3 41.6 41.9 43.1 44.9 44.4 44.7 - -53.0 一 一 一

30.0 34.4 35.1 36.7 37.5 37.8 40.2 41.1 41.2 42.1 43.7 42.0 45.7 37 .0 一一一一

28.0 27 .,7 32.5 35.fi 36.1 38.2 38.1 39.3 39.6" 41.3 43.5 39.0 42.0 ー{一 一 一

33.0 33.7 32.6 36:9 37.7 39.3 41.6 41.4 42.3 社3.6 45.7 44.5 47.0 43.0 一一一 ‘ -

2~.0 30.4 33.6 33.6 35.1 36.8 37:6 38.7 38.7 38.1 42.1 41.6 42.1.43.0 45.0 ・ 一 一 41.0

49 '50 51l ・ 52 53 54 , 55 56 57 58 59 
一一一 47.5 47.1 46.3 47.8 49.0 50.4 51.8 52.7 53.9 54.5 !D5.8 56.0 57.5 一 一一 ・ -，

" 46.0 話.5 47.]l 48.9, 48.8 51.3 52.2 52.0 53.7 55.5 54.9 57.3 57.7 Q7.0 62.0 -一 _!
44.0 41.0 42.8 42.8 45.9 47.6 47.6 50.2 50.4 51.5 51.8 53,7 53.3 54.7 5.6.7 56.0 59.0 54.5 • 

140 
-35.5 40.0 41.;) 44.1 4.6.5 47.0 48.6 49.8 49.7 52.8 50.7 49.5 52.7 55.5 55.0 _ ,_ _ , ""V !・

-40.0 49.0 43.0 46.0 46.0 49.0 52.6 51.5 51.5 53.9 49.3 58:7 55.0 60.5 57.8 56.8. - 斗 I

- -40.3 ,41.0 43.9 45.9.45.6 45.2 46.7 48.0 50.7 49.0 54.0 50.3 53.0 57.5 54.8 54.2 53.01e I 
6o 6Jl 62 63 64 65 66 67 68 、 69 70 71 72 .パ !

N
O叶

23 

27 
、

-

n
u
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Table 38. (b) Larch (王ar.ÍJ( 'Kaempferi) . 

∞
。
∞.. 

• 

、，

1\そ(S叫 ，、|
2ド「三〈 1-plot， \\、、~ 0 ・ 5 1.0 .1.5 2.0 2 ・ 5 3 ・ o 3 ・ 5 4.0 4咽5・ 5'.0 5.5、 6 ・ o 6.5 7.0 7.5 8.0 8.5 9 ・ o 9.5E0.o i'Age 

4.5 ム 14. 0 14.5 17.620.1 f2.3 23.8 一 一 一 ・ ' a i ‘ 十l
4.5 口 一 ' 12 . 6 ，17.618 :421. 023.3 一一，_ . 

I >-" ':1' 6.0 ム 8 . 5 13.1 16.520.0 22.6 25.1 25.9 24.0 - \, 
ミ:0 I I ・

~ ， I ' 6.0 口 . I 8.7 13.3'16.820.022.824.027.6 28.0 - ' I 11 
。 ¥ . ‘ 8.0 ム 11 . 0 12.0 16.4 18.7 21. 3 23.5 24 .4 , -28. 、

8 . 0 口 ?ー 15 . 4 19.4 21.4 25.1 26.9 - -' 

N0. ' ‘ 1: ' 2 3 4 
f 、

4 .5 ム 、 - 19.024.026.1 30.1 32.5 35.1 39:7 42.0 一一 ・

4.5 口 、 - 19.0 24.0 2�.1 30 .心 30.3、 32.8 34 .0 一一一

1D I 6.0 ム ー 20 . 325.329.932 .9 36.0 37.2 39.2 43.0 - ,-

U3 ・ 6 .0 0.1 15:017..923.026.328.4 32.6 35.~ 37.7 37.7 42.5 ー ， I 16 
8.0 ム 、" 14.3 19.324.2 28.9 31.8 34.0 35.9 36.4 39.8 40.0 43.0 、

‘ 8.0 口 - 16'.0 24.3 28.0 32.0 36.7' 36.839 .6 一一一

No. I 5 6 7 8 91o 11 f: 

、 4.5 L::,. I 25.0 31.7 36.2 .q8.5 40.943.746，.247.848.050.0 一

4 .5、 口 一一一 34.3 37.0 35.0 41.3 43 . 3 一一一 , 

ト-' I " 6. 0ム三29.027.0 39.3 43.347.848.0.49.5 51.8 51.0 52.0 

にEOS6 .  0 0 • 口 '. ， - -32.8 37.4 41.4 43.9 47.1 49.2 50.850.051.5 I 23 
、 、

8. ム- 37.5 35.7 43.144.9 47.4 49:9 50.5 51.5 49.0 

8.0 口 一一 34.0 38.5 -46.0 45.5 47.2 51. 3δ3 . 0 . ー
-匹 、 l

'1 'No ‘ 12 13 14 15 、 1
-・..

, 

、 4 



/ 
‘ 38.041.344.047.750.854.055.355.0 53.0 4 . 5 ム, 

4 . 5 口 -39.0 -39.0 45.3 48.0 

にgトD・コ3 4 

6. 0 ム -44.0 44.5 53.6 53.6 55.2 56.5 62.0 61.0 61.0 

6.0 口 -41.0 43.7 47.2 49.151.253.753.055.7 27 

8.0 ム 、 -41.0' 44.3 48.0 53.9 54.4 55.8 58.2 60.0 57.0 

8 . 0 口 -41.0 -50.3 56.0 57.0 57.0 
No: 、 16 17 . 
4 . 与 ム 40.040.5 45.0 48.3 51~ 3 54.1 59.3 53.5 

4 . 5 口 -41.0 42.0 48.0 50.3 52.0 
、

, 

t•bED A 3 A 

6.0 6. -44.0 45.5 50.0 57.4 57.9 58.9 60.3 64.0 65.0 64.0 

6.0 口 -41.0 45.2 51.3 50.2 53.4 57.6 55.3 61.3 30 
8 . 0 ム -43.0 45.8 49.0 52.0 56.5 59.8 58.7 63.0 64.0 66.5 

8 . 0 口 一、 44 . 0 -52.0 58.5 59.5 57.5 
、

No. 18 19 20 
j・

、

、 4.5 ム ‘ 53 .0 -54.0 41.0 50.8 53.7 52.0 60.0 59:3 64.7 58.0 . ..:. 63.0 

4.5 口 -49.0 -60.0 59.0 65.0 58.0 
唾

tto 3 
6 . 0 ム 、 -59.2 64.7 ~4.5 68.0 66.5 67.0-73.0 

6 . 0 口 -43.0 52.0 50.0 5i.6 -56.761.158.562.0 63.5 39 
‘ 8 . 0 ム -50.0 -58.0 60.8 63.0 56.5 68.8 68.8 68.0 69.5 73.0 

8 . 0 口 ‘ -59.5 62.0 64.0 68.0 
、

、

No. 、 21 ' 22 23 24 . . 

N
O
m
w
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Table 39. The correlation coefficients -(r) between tree.density and 111ean hei幹 of 二
，、

7ぴ〉ロ 時ペ巾 D 
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 

(Sun) 
、

, 

1915 No. 1 2 3 4 、 5 6. 7 

r 十 0.90 +0.84 +0.95 +0.90 +0.85 十 0 . 72 --,_0 .41 
12 P.Eofr 士0.05 土 0.08 士0.03 士 0.05 士0.05 ::l::0.13 士0 .23

1919 No. 8 I 9 10. 11 14 

r + 0.82 十 0.86 十 0 . 82 +0.98 十 0.85ト + 0 .85 十0.74 十 0.68! + 0.57
16 P.Eof r 士0.09i 土 0.07 土 0.09 ::l::0.01 士0. 071 士 0 . 07 士 0. 12 士 O. 士 0.19

1921 
No. エ7 18 ，:9J 却 ?1 21 j 担 23 

r -0.47 -0.1.0 十0671 +06 十 0.771 +0.65 斗0 .53 +0.6lr+0.59 
18 P.Eofr 士0.21 士 0.27 士0.15; 士0.181 士 0.1 土 0 . 16 士0 .20 土 0.171 ::l:: 0.18

1926 
No 29 30 

r +0.83 +0.83 +0.83:+0.74 
23 P.Eof r 士0.02 士0.09 会0 .09 士0.09i 士 0.12

1930 
No. f込 38 39 

r 十 0.86 +0.81 +0.98~ + 0.87 
27 P.E"'ofl" 士0.07 土 0.09 士 0.0 士0.07
.槍

1933 
No. 49 50 51 

' 

r +0.64 +0.91 +0.81 
30 Ip.Eof r 士0 . 1司会0.05 士O.O~

1943 
No. 60 61 

r +0.37 +0.92 
40 P.Eofr 士0.24 士0..04

Notes': The unit "Sun"=.l/lQ"Shaku" -l"S haku ，， =" Oj泌 111etre.

，ー/

‘・
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trees with respect to diametcrs for each age of the forest. (a)Pine(pinus densiflora) 

55'[60 [65 8.0 8.5 90  195 [100 10.5 

• . 

, 

, 
、

26 27 

+0.36 十 0.74

土0.24 土0.12

33 34 35 36 37 
、

十 0.58 +0.59 +0.50 +0.40 +0.57 • l' 

士 0.18 土0.18 士 0.21 土 0 .23 土0.19
, 

拍 j 岨 l 1 拓d 岨 47 48 . 
+0.88; +0.761 +0.58: +0.801 +0.57 -0.04 十0.52

士0.0 壬 0. 12 士 0. 1 士 0. 10 1 士 0 .19 士 0.27 土0.20

11M l 田 ! 日 j 57 1 5859 j F 

~ ~. ~:I ~~. ~~i ~~'~~i ~ ~ ' ~~ i ~~'~:i ~~'~:i ~~'::I ~~ . ~ . 
士O. 土 0. 121 士 0.2 士0 .211 士 0. 1 土 0 . 20i 土 0.27 土 0.2

1
日 64 1 65 66 . 

+0.64! +0.89 +0.551 +0.42 +0.65 +0.78[ +0.63! +0.921 +、0.181 +0 . 十 0.16

士 O. 士0.06 士 0. 19i 士 0 . 23 土 0.16 土0 . 1 、 士 0.1 士0.04; 士 0. 271 土 O.12i +0.27 

P.E_of r=Probable errot of r 

、海

、、』



~12 

Table 39. Cb) Larch 

Year D 
1.5 2.0 2.5 3.0 3.5 4.0 Age CSun) 

• No. 1 2 3 4 1914 
r +0.91 ・ +0.06 +0.06 -0.45 ‘ 

11 P.E of r 士0.05 士0.27 士0.27 士0.22

1919 
ι No. 5 6 7 8 9 10 

r +0.38 -0.06 -0.60 -0.38 -0.70 -0.62 
16 P.E of r 士0.24 士0.27 土0.18 士0.24 士0.13 士0 . 17

1926 
No. 12 ., 
r -0.17 

23 P.E of r 士0 .27

1930 
No. 

r 
27 P.E Qf r 

曹

1933 
No. 

� 
r . 

30 P.E of r 
, 

No. ‘ 
1942 

、

、
r 

39 P.E of r . 
- ー

〆

f 

/ 

.. 



(Larix Kaempfer�) 
偏孟

4.5 5.0 5.5 6.0 

. 
¥ 

11 . 

-0.19 . 
土0.27 、一

13 14 15 

-0.57 一0.50 一0.55

士 0.19 士0 .，21 士 0.19

16 

-0.26 

、 ‘ 士0 . 26

-・ー
18 

, 

'. -0.37 

士0.24

, 

. 
, 

• 

6.5 7.0 

. 
‘ 

17 

-0.51 
, 

土0.20

19 20 

-0.48 -0.80 

+0.21 士 0.10

21 

-0.06 

， 士 0.27

7.5 8.0 

. 

22 23 

-0.73 -0.03 

士 0.13 士0.28

--

213 

8.5 

. 

、

24 

ー0.91

士0.05

. 
4 



Table 40. The moving courses.of distribution of tree-numbers resp巴cting to cIaer・length with increase of ages of forest. (a)Pine 

4.5ム 4.5口 6.0ム 6.0口 8.0ム 8.0口

Age j'ト，〉16…18山8口23 2幻…7

lぷ
、 L 

にに炉トDO 4司A tトEFoq・44 σσトbー-A323 にbc』Op.aa にbbトO・Ja4 《bトlÞ-。・J4 t《トトOO・4企 に←トトD・344 にσド(ß・34 にbCトO・コ34 tbb•D 4a2 0bト-h-3 コ4 tEトOtA tH bトoーJ σcH bc J > uCEH 』Dコ にむbHO』D にむH点Dh a ににトトOO4ー にドドbOJ4品 0' 《σト(ß・234 に1::トO4コJ にbQトO-J2A にbト砂与0 4 J tにHドoDA a tトト(ß・・44 σにトトο・334 ミCむドDコ43 にむむト。・③34 tむト・o与4 a ににHH4O2 にHトNo4 σtHboa3 、 μcLHoJ cωbHcJ にEH仏D 泊

2 1 

‘ i 1 
, 

11 11 2 
3 . 

57‘ 5' 
4 11 . 1 17 1 8 39 4 

5 
32 22 2 54 9 64 12 77 22 134 15 1 

/ 

6 
93 11 1 76 12 153 18 1 173 42 104 47 3 119 56 3 

7 125 25 2 、 136 28 1 192 31 1 199 62 4 91 61 5 123 74 3 2 

1お 52 - 140 33 1 1 . 197 55 5 179 79 7 92 69 5 1 45105 3 -
8 

9 171 78 1 231 66 , 1 1 178 81 4 1 98 82 16 3 1 55 77 11 2 7 94 13 3 1 

10 98120 10 2 114 86 4 1 95116-16 3 28 77 15 2 - 15 65 16 5 1 6 67 30 5 1 

29 97 7 - 33100 6 1 41 67 14 4 8.54328 - 6 52 15 6 - 242299 -
f当

11 、

12 5 91 23 4 , '1 16109 6 1 1 9 82 40 5 2 27 44 7 ー 2 34 32 7 3 25 40 19 5 

13 
2 49 27 11 5 53 17 9 1 2 27 47 7 1 6 44 9 i3 22 22 22 3 

14 
24 55 8 2 304992 - 14, 30 12 2 1 42 15 3 lQ_ 22 11 8 2 13 25 6 . ' 

15 
12 37 25 2 4 28 7 3 1 1 2 41 33 9 l 26 28 4 6 19 11 10 15 29 6 

'16 
,2 49 22 3 7 51 22 3 - 2 35 29 5 12 4連 4 . 3 14 27 5 .1 4 23 4 1 

17 
1 38 26 6 1 43 32 7 - 1 27 47 13 1 6 37 16 • 1 12 27 7 - 3 23 20 1 、、 ，

18 19 35 10 40 .19 4 - 12 39 15 1 6 40 11 1 21 11 1 -16 26 ...! 

19 
13 20 27 21 30 11 - 42215 - 2 25 30 2 13 15 - 8 25 2 

20 
'61519 1 11 16 14 1 2 28 14 4 14201| 2 10 19. 2 1 3 19 4 

21 3 13 25 1 14 28 2 1 4 18 - 2 15 3 

22 8 24 3 -12182 18 28 6 16 9! 5 26 - 1 25 4 

M
H
AF
 



' 
、

23 1 2 27 1 4 22 7 2.10 1 -16 4 

24 1 19 2 26 3 3 11 9 2 11 3 -14 3 1 7 9 

25 15 1 25 5 1 11 11 .2 20! - 7 4 6 13 

26 
, 

10. 7 11 4 3 11 1 16 1 6 8 2 12 , 

27 7 10 2 8 -22 4 10 2 9 

28 2 9 1 17 -14 2 111. 2 11 
、

29 1 11 1 16 -17 2 4 10 

30 25 
.・・

14 -16 3 8 
ー . .

12 
4・

, 

31 19 18 -11 1 71. 7 

32 22 10 1 .7 11 7 

33 18 . 13 7 8 ‘ 4 

34 17 
‘ 15 81 

81' ‘ 2 3 5 

35 19 6 2 , 3 4 

‘ 
I 
36 ‘ 

8 8 3 3 3 
t 

37 4 15
1 

1 4 一. . . 
38 

司砂 1 1 5 

39 1 
」 1 

40 2 1 

41 1 1 
• . 

42. 1 t 

43 

Sum 17別6229219319318仰凶2871861附仰507279272 1731ば76044附2581701時92473182175175 回;5Q44931931921飢27

some 1 1 2 22  1 1 5 2 4 
eIse 

Total i7臼56捌削95吋市41288187肌7仰507279272173 H~8:7似4削捌m坤9247318217717510料似931921飢31

Notes ~ c.l=cIear.length. Unit 1 Shaku=.1O/33m. 

、

N
H
ω
 



Table 40. (b) Larch N
H。

“ 

4.5ム 4.5口 6.0ム マ 6.0口 8 . 0ム 8 . 0口

Age 116 23 27 _ 30 _39[16 23 27 30 39116 23 27/ 30 39116 23 27 30 39116' 23 27 30 39116 23 27 30 39 

ぷご にトDー cσトトc3 4 3 tbCドOコ・J4 ‘ に乙むト:õ心』A t1O3K5 0 にσドトDーJ 3 《Cむド。ー>2 C』EHO 』3 tトt-o34 t5』o4 CσトトO・334. にbCトDA コ2 
ドに0・4 tト時boー~ I tドt炉oo 4 ・4 《σトト4ーココ3 A Cにbトo2 ・a4 むbにト。ーJa 3 tド・E4O込d・4 ににトト0D 4 4 tσトトo4 コ3 《cむトOコ4J 。ミbむトDー2 2 t』bEhod4 tトq』oAp4 ・ tσドトo4J3〉 ー む亡tト:õコ43 にbEトo』4 2 に』bbho J A 

トtO むbJa 

4 , . 2" 

.5 1 1 1 
, 

1 1. 」 ‘' • 
6 3 7 1 9 

-ω 

" ' 
7 3 8 3 24 4 , 

8 5 1 5 12 14 4 
、

9 11 1 1 20 26 13 , 6 

10 17 1 6 20 17 2 

11 23 8 27 39 17 
司・ . 

12 28 1 8 25 1 29 19 , 
13 42 1 8 19 2 16 25 ・ 1 6 

14 28 1 11 2 1 2 1 18 2 21 3 1 14 
1 . 

15 26 3 ' ー -1 1 1 .. 1 16 3 1 9 2 φ ー 9 2 3 , 

16 36 4 - 1 16 2 1 13 1 a・ 4 1 1 
、

17 18 5 1 3 - 2 1 2 7 3 1 2 6 1 1 1 1 2 

18 8 5 1 1 5 1 6 1 1 1 5 2 2 4 2 1 

19 6 7 1 1 1 2 2 1 6 3 3 4 1 '1 1 

20 2 11 3 1 2 1 9 4 2 14 2 1 11 1 1 1 . 
21 1 8 2 2 1 7 2 2 10 11 4 1 11 4 2 1 1 

22 12 8 5 2 1 2 8 3 17 .5 5 2 7 2 2 1 

23 9 9 2 ぷ一一 1 1 8 4 9 2 3 2 8 5 3 2 1 

24 17 6 3 3 1 14 5 1 15 3 6 16 7 3 1 4 3 2 

, 

、



() 

25 11 4 7 2 1 11 2 3 1 3 3 5 2 11 3 4 1 1 
/ 

26 9 6 7 3 2 1 5 6 6 2 4 4 6 5 6 6 5 5 2 2 1 2 

27 5 3 5 3 一 ー 7 5 6 1 ..3 2 6 3 4 4 4 2 1 

28 4 4 5 2 ー 2 7 5 1 2 5 5 2 1 4 '- 1 

29 4 3 5 1 2 1 2 3 3 3 3 1 4 7 .2 2 

30 / 
2 3 3 2 3 3 5 1 1 1 8 2 1 1 1 

31 1 3 3 1 3 3 1 2 2 5 4 2 

32 2 3 , 1 1 5 4 1 3 2 1 

33 1 1 1 1 1 1 3 3 1 1 11 • 
.. 

5 2 

34 1 2 1 1 1 2 1 

35 2 1 1 1 1 1 1 

36 1 、 2 
、

1‘ 37 1 2 2 『

38 1 2 • 
39 1 3 一
40 2 1 

'4:L 1 

42 

43 1 

Sum /258 119 56 55 301 34 15 8 8 , 6/[ 83 94 49 49 3仰 97 50 50 却1165 93 49 49 ~O 1 34 19 10 10 . 。 、

| 白EZh吋 5 11 

TotaI /2_63 119 56 55 31/ 34 日 8 8 6!184 , 94 49 492仰 97 50 ~3伽5 93 49 49 判 34 ,19 10 10 7, 

• 
N
H吋

も



T~ble ' 41. The mean c1ear-lengths (Mh) , standard deviations (σh) , and coefficients of variation -(c:v.) for each 
age .of the forest. 

year 
4.5ム 4 . E;口 6 . 0ム 6.0口 8.0ム 8. 0口(age) 

〆

1919 , Mh 8.04士0.04 8 . 37土 O.、04 7 . 80土0.04 7 . 24士0.03 6.72士0.05 5.97士0.03

σh ， 1. 61土，0.03 ¥ 1. 57士 0.03 1. 69士0.03' 1. 41土 0.02 1. 75土 0 ， 04 1. 39士 0 . 03
16 c.v -20.0 18.8 21.7 19.5 26.0 23.3 , , 

、、

1921 
恥1h 10.53士0.06 10.$2土 0.06 9 . 97士 0 ， 06 。 8.83士0.06- ' 9.07士 0.08 8..48士 0 . 05

トゆHロガ・ σh 1. 99土 0.04 2.14土 0.04 2.09士0.04 1. 89士0 .04 2 . 43士0.05 1. 89土0.04
18 c.v 18.9 19.8 21.0 21.4 26.8 22.3 

---、
, 

1926 Mh 15.01士0.10 15.98士 0.10 13.91士 0.10 12.69土0 .09 12. 77:!::0. 15 11. 82士0.11

σh 2.54土 0 .07 2 .47士 0.07 2.52士 0.07 2.15土0.06 2 ， 90士O ‘ 10 2.23土0.08

23 c.v 16.9 也 15.5 18.1 16.9 22.7 18.9 

‘ 
. 

Mh 17.33土0.13 17.90土 0 . 14 17 .49土0 .12 16.82士0 . 12 16.07土0.16 14.84士0 . 13、、J

1930 
σh 2.91士0.09 2 . 91土 0:10 、 2.93士0.08 2.83土0.08 3.14士 0.11 2.76土0.09

27 c.v 15勾 3 16.3 16.7 16.8 19.5 伽 18.6 

司 3・

1933 
Mh 21. 68士0.14 22.50ま 0. 17 -20 . 75士 0.16 20.22士0. 15 20.57土0 . 21 19.61士0.16

σh 2 . 92土 0. 10 3 .45 士 0 .12 3 . 05土0.11 2 . 90土0 .11 4.04士0.15 3 . ~5士0.12
30 13.5 15.3 

、

14.7 14.3 19.6 17.1 、 c.v , 

1943 
Mh 31. 24土0.18 31. 80士 0 . 23 28.77士0 . 21 27.61土 0. 17 29 . 96士 0 . 31 27 . 50士 0 . 27

, 
σh 3 . .73土 0 .13 4.47土 0 .16 4 .06 '士 0.15 3.22士0，. 12 4.53土 0.22 4.55士 0 .19

40 c.v 11.9 14..1 14.1 11.7 d 、 15.1 16.5 

4 

N
H∞
 



、 -

e 

1919 Mh 13.45土.0 .12 12.15土 0 .27 12.33土0.16 11.59土0.12 10 : 44士0.15 11.12士0.34

σh 2.90士0.09 . 2.28士 0.19 l 3 . 14士0.11 2.49土0.09 、 '2.82士0 .10 d p.93土 0.24
16 

C.V 21.6 18.8 25.5 21.5 27.0 26.3 

「釦ロ吋の吋‘ . 
, 

，且民t吋戸43 、.、 1926 Mh 22.45:1:0.24 17.00士 0.81 22.74士 0.27 21.33士0.20 22.25士 0.23 22 . 74士 0 .47
、

σh 3.85土 0.17 4.63土 0.57 3.89土0.19 2.93士0 . 14 3.24士0.16 3.06士0.33
23 

戸，

C.V 17.1 27.2 17.1 13.7 14.6 13.5 

1 同20 33 、 Mh 24.21士0.32 19.63士 1. 16 26 . 00土 0.361930 25 . 84土0.41 23.20土 0.38

σh 2.53土0.23 4 .87土0.82 4.25士0.29 3 ， 97士0.27 3.73士 0.25 2.65士 0.40
、』ノ 27 

C.V 10.5 24.8 16.4 17.1 14.3 11.2 . 
1933 

民Ih 25 .73士 0 . 35 21.75士 1. 23 27.31土0 .42 24.46士0.31 27.76士0.36 25 . 40土0.67

ρh 3.89士0.25 5 . 17士 0.87 4 . 36土0.30 3.26土0 . 22 3 .75士0.26 3 .14土 0 .48
30 

C.V 15.1 23.8 16.0 13.3 I • 13.5 12.4 

1942 Mh 27.77士0.59 31 . 50 土1. 53 32.64土 0 .60 、 27.00士 0 .47 32・.27士0.59 30:00士 0.71

ph 4.83土 0 .42 5.55士 1. 08 4.72土0 .43 3.82士0.33 4.80土 0 .42 2.78士0 . 50
39 

C.V 17.4 17.6 14.5 ‘ 14.1 14.9 9.3 
, 

notes: The unit of Mh is “ Shaku " 1 Shakn = 10/33 motre. 

Nt]戸
市W
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Table 42 The tree-densities, index-numbers, and the mean clear-lengths for 

each age of the forest. 

I 4.5ム I 4 . 5口 I 6.0ム I 6.0口 I 8.0ム I 8.0口

1 Tree-density 
. 6 ， ~~~1 1,744 5,628 3,495 3,023 

2 lndex‘ number 10 88 55 47 29 2� . 
3 1919 16 8.04 8.37 7.80 7.24 6.72 5.9� 

4 1921 18 10.53 10.82 9.97 8.83 9.07 8,M 

5 1926 23 15.01 15.98 13.91 12.69 12.77 1l .8~ 
、

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 28.77 27.61 29.96 27.5C 

1 6,d 6.273 3,227 2 ， 2~~1 1.895 

2 100 91 56 47 2~ 

3 13.45 12.15 12.33 11. ~ 

4 22.45 17.00 22.74 21. ‘ 22 .25 22.74 

5 24.21 19.63 25.84 23.7C 

6 25.73 21.75 27.31 25.4C 
、

ー

。 I 7 I l!:l4乙 0~ | 27.771 31 刊誌 641' 27 ∞| お 271 30.0Cj 

Notes ; The unit of clear-length is "Shaku". lShaku = 10/33 mtre. 

ii 

"" 



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

40 

1943 

+ 0.77士 0.11

30 

1933 

十0.87土0.07

27 

1930 

+ 0 . 79士0 . 10

23 

1926 

+ 0.92士 0.04

18 

、 1921

+0.83，士σ.09

16 

‘ 1919 
+ 0 . 88土0.06r 

円
m
w『
n
y

Age 

Year 
同M
H口。

〆

39 

1942 

-0.22i土0.26

30 

1933 

-0.45士0.22

27 

1930 

-0.49土0.21

23 

I 1926 

-0.45土 0 . 22

16 

1919 

汁0.87士0 . 07

Age 

Year 

r 

N
M
N
H
 

Table 44. The comparison with the heigh!�st mean heigt in a plot to the lowest one in the other on each year. 

1943 

The heighest 4.5口 4.5口 4.5口 4.5口 4.5口 4.5口 4 . l:ï口

0 炉5司コ. 
(A) 12.56 19.79 24.14 37.41 41.61 51.81 

、

The lowest 8.0口 ， 6.0口 6 .0口 8.0口 . 8 . 0口 6.0口 6.0口

(B) 10.99 17.63 21.61 28.88 33.24 36.99 47.44 

" B/A (%) 87.50 89.0 89.5 90.0 88.9 88.9 91.6 
一一一.

The heighest 8.0口 6 . 0ム 8.0ム 6.0ム 6.0ム 8.0ム

t""' (A) 22.56 33.07 
. 

47.07 54.55 57.57 65.80 
泊

n z円r The lowest 4 .5口 4 . 5ム 4.5口 4.5口 4 . 5口 4.5ム

( B) . 18.98 28.06 38.73 44.38 48..00 55.90 

B/A (%) 84.1 84.9 82..3 81..4 83.4 85.0 

、
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Table 45> The. mean clear-l'engths with respeQ; to diameters in 'each plot for' each age of the forest. (a) Pine 
/ 

(Pinus densi'flora) 

lP¥lotD ¥¥S Jun\川\Jl051015 202530354045505560 65 70 7580a59J 095100105119116120125 

¥ 

4.5ム - 5.0 7-5 7.7 8.2 8.0 8.2 8.2 8,,1 7.7 9.0 フー
イ

, ' 4.5口 ぺ 7.2 7.3 7.8 8.4 宅7 8.8 8.1 、 8.4 7.0 7.0 - 8.0 - 8.0 

6.0ム i157 .05.77.07.57.88.38.3 8.1 836.36.0 
F 

F・

6.0口 .0 6.7 6.7 7.2 7.4/ 7.5 7.3 6.9 7..3 7.0 -
j・

8.0ム - 5.5 6.3 5.7 6.5 6.8 6.7 7.0 7.2 6.9 ~ 8.5 - 8.0 , 
8 .0口 ' 、- 3.7 4.8 5.3 6.0 5.9 6.4 6.3 6.2 6.1. 6.3 . 
No. 1 2 3 4 .5 6 7 8 9 

'‘ . 
、

4 .5ム 6.0 9..1 10.4 10.4 10.9 10.7 10.6 10.5 10.0 9.6 9.3 10.0 e 1 
f 

4.5口 6.0 7~2 10.1 10.8 11.2 11.2 10.8 10咽8' 10.0 10.8 . 8.0 8.0 
r 

6.0ム 1 8.0 9.0 8.7 9.6 10.2 10.2 10.0 10.3 10.2 8:5 9.0 
t 

, 6 . 0口 ， 7.0 . 8.0 8.7 8.9 9.3 9.1 8.8 8.3 8.5 8.3 8.2 8.0 
t 

.' 8.0ム 9.0 8.1 7.8 9.8 9.3 9.3 9.4 8.8 8.6 9.5 7.8 .10.0 6.0 

8 . 0口 7.1 7.2 7.9 8.9 8.8 9.0 8.9 7、9 8.1 7.5 7.8 9.0 8.0 
4‘ 

、

No. 10 11 12 13 14 15 
' ・

16 17 18 19 20 t . 、6 

14.0 15.2 ¥ 15.5 15:5 14.8 15.3, 14.8 15.1 14.6 11.0 ~3.3 4.5ム > 

" 
� 4.5口 、 14.0 16.0 16.9 16.5 16.6 15.8 15.6 15.7 15.0 15.9 15.5 J 

6 .0ム 14.3 14.4 13.7 14.7 14.0 13.8 13.5 13.9 14.9 12.3 12.5 12.0 
、 l ‘ ・

6.0口 10.0 11.7 13.1 13.1 12.5 13.0 12.4 12.6 12.9 12.0 10.014.0 , 
8.0ム

, 
-12.0 12.8 13.1 12.9 13.1 12.( 13.0 12.5 11.8 12.8 8.0 

、

ヤ 8.0口 -12.5 11.4 12.3 12.2 12.1 12.2 11.5 11.2 10.6 12.0 11.3 11.0 ‘ 

No. 21 22 23 ~~4 25 26 司 27 28 29 30 
、

t--:> 
t--:> 
t--:> 

l 、



H
h
w
ω
。
(
N吋
)

4.5ム

4 . 5口

6 . 0ム

、 6.0口

8.0ム

8.0口

No. 

一一 17.0 20.3 18.6 17.1 17.7 17.4 17.3 17.3 17.1 17.4 16.0 15.0 一一

ー . - 21.0 19.0 19.2 18.3 18.6 18.1 18.5 1:8.0 17.9 15.8 16.0 - . -16.0 

17.0 15.5 17.5 19.1 U.9 18.3 17.6 17.1'16.5 16.9 18.2 17.3 14.8 15.0 16.0 -

-16.3 16.2 16.5 no 16.9 17.5 16.4 17.4 16.7 14.9 16.8 17.0 13.0 -一

一ー 16.0 1:7.6 Ei.6 15.7 15.9 16.1 17.0 15.7 16.4 .18.1 13.9 12.0 10.5 I_ 

- -16.7 14.3 Ei.2 15.6 14.4 15.1 14.7 15.1 13.4 14.1 13.7 11.5 13.0 10.0 

31 32 33 34 35 36 37 38 39. 40 41 ，・
. 

、

]
戸
市
以

ω
ω
(ω。
)

ム
ロ
ム
ロ
ム
口
・

一
ム
ロ
ム
ロ
ム
口

5
5
0
0
0
0
0

一
5
5
0
0
0
0
0

4
4
6
6
8
8
N

一
4
4
6
6
8
8
N

-24.5 22.0 22.1 22.3 23.8 21.5 21.3 21.1 21.3 21.1 20.3 25.0 一一 ー

-21.5 2~:.0 23.3 22.7 22.6 22.4 22.5 22.9 21.8 20.6 22.0 一 一 23.0 -

22.0 20.8 21.4 22.0 20.7 21.4 21..6 22.1 21.0 1.9.3 21.8 16.5 18.0 18.5 -ー一一

18.0 19.6 20.2 20.9 20.3 20.2 21.6 20.1 19.2 18.9 18.0 17.5 15.0 - -ー一

21.0 20.4 21.3 21.0 18.6 21.8 21.0 21.6 22.6 18:9 20.2 19.5 19.0 14.01 -ーー司

17.0 19.2 21.0 19.3 20.9 20.2 20.1 19.1 19.8 18.9 20.0 17.9 18.1 14.5 17.5 - -19.0 

42 43 44 45' 46 47 48 49 50 51 52 

一 一 30.5 31.4 30.9 31.4 30.6 30.0 31.7 32.8 31.1 31.2 29.5 33.3 38.0 一 一 ーー

-30.0 29.5 31.4 32.2 29.7 32.1 31.4 31.9 32.4 32.6 32.7 32.7 34.0 31.5 40.0 - - -

31.0 31.5 29.2 30.0 28.1 29.5 29.3 28.1 28.2 29.2 28.5 30.4 25.7 32.0 26.3.25.0 20.0 23.5 

-26.5 2S.3 27.3 27.6 28.3 27.3 27.8 27.5 28.6 28.丑 26.2 25.5 27.3 27.σ 27.0 - ーー

c. 29.0 36.0 18.3 27.6 28.9 28.8 33..6 29.8 29.8 31.5 27.5 35.0 25.7 3LO 31.7 29.0 - -

ー- 24l.S 27.8 主9.4 . 29.9 28.1 26.8 26.3 27.4 27.司 27.6 28.8 22.7 27.3 26.0 26.3 27.8 24.0! 

53 54. 55 56 57 58 59 60 61 62 旬 64 65 

]
戸
市
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Table 45. (b) L.arch CLarix Kaempferi) 
p 

K 10 15 2.0 2.5 3.0 3.5 4.01 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8. 0 ・ 8 . 5 . 9.0 

4 . 5ム 一 12.3 12.4 1~ . 3 14.6 13.2 14.8 13.3 9.0 ‘' , 

に《ドト。。ー・4 4 . 5口 - 12.0 11.3 12.6 13.0' 11.2 12.4 9.0 ~ 
、、

， 6.0ム - 10.7 11.1 11.9 13.2 13.8 11.9 12.1 11.0 1, 
r、、 4 

σト・コ4 6.0口 9.0 9.7 10.9 11.9 11.5 12.2 11.6 10.9 12.3 8.0 
、}ノ 町 ...  

8 . 0ム , 8.5 9.8 8.9 10.4 10.3 11.5 10.5 10.4 10.0 14.0 13.0 
, 

8.0口 7.0 9.0 9.3 10.8 13.0 12.3 10.8 12.8 
• , 

、

No. 1 2. 3 4 5 、 6 7 、
d 

: 4.5ム 12.0 21.0 21.8 24.0 21.7 21.3 21.9 24.2 24.0 13.0 

トにbσoa ー、 4.5口 一. - 18.3 18.0 14.0 20.5 10.7 
6.0ム ' - 17.0 14.0 22.1 22.6 24.6 23.6 21.5 24.8 20.0 22.0 

r、、

hむD3 6.0口 - 18.8 20.9 22.4 22.2 21.3 22.4 17.2 20.0 20.0 ‘ 
、~

8 . 0ム - 20.0 17.3 22.1 21.2 22.7 22.5 22.2 '21.3 25.0 

- 22.0 22.5 - 26.3 24.0 20.2 23.5 23.0 
、

-( 

.‘ ‘・

No. .8 9 10 11 

，4.5ム , 23.0 24.6 23.3 23.8 24.6 27.2 25.0 24.0. 14.0 . 
にト。.. 4 . 5口 - 17.0 17.0 22.8 16.0 
む~

6.0ム 23.0 23.5 29.2 27.8 24.4 24.3 29.0 21.0 28.0 -、

" / , E3 6.0口 - 22.3 23.0 24.0 23.3 24.0 22.8 14.0 22.0 、

、、ノ , 
8 . 0ム - 20.5 26.7 22 . 5ア26.6 26.8 、 25.5 27.2 29.0 25.5 

， 8.0口 , - 26.0 - 22~3 24.5 26.0 21.0 . 
No. - 、

13 
白 f

1 . 12 
, 



¥ 

4 . 5ム
、 、

26.0 25.8 26 、 o 24.5 24.4 28.1 25.3 27.5 

にbbドoーコ3 
4.5口 - 15.0 20:0 22.0 23.8 22.0 I ー T 

でふ究明

6.0ム - 22.0 24.0 28.0 30.6 27.3 27.4 25.6 29.0 26.0 :28.0 
( 

- 23.3 23.8' 26.3 25.2 23.0 24.9 19.7 26.7 tC品コ 6.0口
、ーノ

8.0ム
, 

- 20.0 29.0 25.0 25.5 29.0 28.5 27.9 27.0 27.0 24.5 

-. 22.3 25.6 ‘ 25.0 25.5 28.ひ
、

8.0口 - 30 .0 、

No. 14 15 16 
‘一

4.5ム / 27.0 - 22.0 25.0 25.5 '29.3 30.7 28:2 31.0 29.7 24.0 - 14.0 

也仏[¥;) 、 4 . 5口
. 

.一 - 33.0 一、- 31.0 32.0 39.0. 23.0 ーーも

‘ 

6.0ム - 35.6 36.0 32.7 30.0 30.0 33 , 0 29'.0 
f、

むc.oコ 6.0口 一 22 .0 28.7 29.5 25.4 - 28.2 28.4 22.0 28.5 23.5 
'--' 

. 
8.0ム “ 

- 31.0 - 26.0 ・34 . 8 31.8 32.5 36.8 29.7 33.5 31.0 24.0 

8.0口 - 28.0 26.0 33.0 ~1 . 0 

20 No'. -尉 17 18 19 
、 . 

に

買

/ 

N
N
ω
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ー1930

27 

『

TabI 46. The correlation c02fficientsCr)between tree-density and mean clear-legth of 
./ 

Year 
Age h l 1.5 2.0 凶ぺ 3 O ぺ 3.5苧τ1じヒf土三~I工

ム出i::d 一::と制::と制:il:i j d d4止;2己::土h出:;h1Lh:2i土出:i土h1ih民;3ゴt:{店な制仕U::b日L:5i土!j土[k;
U 1日1J川1ロ2叶I 1日~801日叩τ司| μ よJμ+Jよ;:\J JJJぷ;r九?:8剖1 

土d山訓在h泊1旬4 ;; :三判5[ 土m ;川;2O U O54| 土却山OωO6〈( 干 0 . 0可 土0 . 09

品::::[ ;jj;;( ; j(:;
187l J711ib 

./ 

D 
(Sun) 

1919 No. 

r 16 P.E of r 

1921 
18 

No. 

r 

.P.E of r 

1926 
23 

q
J
 

q
o
n
u
 

Q
d・

円
J

1

ム

1943 
40 

Notes '1 he -unit of diameter is "Sun", lSun = 1/10 "Shaku". ¥ 

ー

J 
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trees with resp巴ct to diameters for each age of the forest.(a) Pine(Pinus densiflora) 

ー

5.5 6.0 7.5 8.0 9.5 10.0 

、

、

. 
I 

四 ! +~~741 
, . 

.. 
士 0. 15 士 0.1 ド

ー
29J 30 | 

. . 
26 27 28 

十0.92 +0.91 +0.82 +0.62
1 
+0.58

1 
士0.04 土 0 .05 土 0.09 士 0.17 土0.18

35 ヨ町 | 詔 j 却 j 40 1 ぺ+0.79 +~.~~t + ~'~~i +?88i +O.~~， . + O'~~i + O.~~ 
士 0 . 10 士 0 ・ 1 士 0.16j 土 0.06; 士 0.17， 士 0. 27 1 土 0. 171

45 46 47 田 I 51 
+0.84 十0.74 +0.72 +0.54' +0.32 +0.93. +0.39 +0.6 '‘ 
士 0.08 士 0.12 士 0.13 士 0.20， 土 0. 25 土0.0 土 0.23 士 0.1可

日出 J Y 日 J 5931 61 ぺ臼臼臨
十0.77 十 0 . 65: + 0 . 十 0.171 +0.881 +0.90: +0.561 +0.83. +0.021 +0.911 +0.72 

， 士 0 . 11 士0.16! 辻O . 士 0.27 士0.06， 士 O. 土 0. 191 土 0.09; 士 0. 281 土 0.05 土 0 . 13 1 

lShaku = 勺33・ metre. P.E of r=Pr�bable error of r. 

~ 

¥ 
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! 足r Lι二 2とと|:ii l づ 4.0
1919 

,16 

1926 

23 

1930 

27 

1933" 

1942 

39 

I 

• 

1 

十 0.89

P.E r of r 士0.06

REr of r 

No 

r 

P.E of r 

I _ No. 

No. 

r 

P.E of r 

2 3 4 5 6 

+0.90 +0.91 +0.91 -0.01 十0.76

+0.05 ;r0.05 士0.05 士0.28 土0.12

、
8 

+0.23 

土 0.26

, . . 

, 

" 



も

4.5 5.'0 5.5 

、 7

+0.23 

土 0 . 26
I M 

, 9 10 11 

-0.64 -0.21 -0.32 

土 0.16 土0.26 士 0.25

• 

も

I r . 

6.0 6.5 

-12 13 

+0.22 -0.47 

士0.26

14 15 

-
, 

“ 

7.5 8.0 

16 
‘ド

.. 

~29 

. 8.5 

20 

;-0.94 

土 0 . 03

, 
<



Table 47. The moving courses of distribution of tree-numbers resj;Jec出g to branch-spread with increLse of ages of forestｭ

(a) Pine (Pins densiflora) 

N
ω。

、

‘ー

4.5ム 4.5口 6.0ム 6 . 0口 8.0ム 8.0口

Age 118 23 27 30 40[18 23 27 30 401 18 ・~~oo~w~~oo ~ ~~~oo~w~~oo~

;ぷ トにbトod44 0cト~ーo 3 Cにbトo4 コ2 にtじト4C 』2 にEト仏DA4 にHトN。司4 tσトbo-J A 、 にむCト。-コ2 A にむιト心M」32 に・bトhD ・a4 
t•bo J -A にσトEーO d > にECトDA -D A ミむむト。-JコA > トに品むー。・a4 ミト∞トOー4 ι3 トt0NG 4 、 tbcトo-p 3 A tむbドo・aa 4 cトhむc4 J tトトÉS・J4品 、 tσFboJ-3A Ct己tD、ココ tむbト。4 a a tト中oー2 1 ;トboQ 4 にσトboJ 4 3 Ctbドo4 コJ にむト04 3 巴品) i 

f-' 己、コ ト4 むコ

, 
3 2 1 
4 3 1 2 5 4 11 6 2 2 1 11 2 2 1 31 2 /1 2 1 1 
5 3212 1 7 34 9 1 , 1 5 27 14 3 3 6 20 7 7 2 31 11 5. 2 -' 21 16 4 5 5 21 
6 58 .19 4 '2 15 57 21 4 ,11 13 54 24 18 5 -11 岨羽田 681 277563 担 10 - 9 10 1td4 g u 
7 78 41 18 10 23 85 45 5 12 17 66 45 36 ・'i.3 12 56 45 25 15 151 34 18 7 12 41 35 24 29 17 
8 61 49 20 20 24 46 . 5'4 22 7 17 71 . 63 32 24 24 70 42 46 18 251 37 , 26 14 18 81 45 38 24 21 
9 35 53 31 26 21 35 56 21 33 25 .29' 51 41 28 25 39 51 44 21 261 33 27 26 19 141 28 35 29 25 
10 • 1 20 44 34 34 24 18 35 29 29 28 17 34 43 30 22 21 30 45 25 151 18 34 30 , 33' 151 20 30' 29 29 
11 7 38 33 30 18 5 31 31 25 21 7 23 38 25 19 9263428171325242310917 1220114 62 f 

12 24 22 23 26 4 18 33 33 16 2 12 25 14 12 1 11 20 27 131 5 18 , 22 18 161 2 15 21 15 
13 , 1 5 18 20 12 1 7 23 17 ,6 5 17 7 12 5 7 13 91 1 8. 20 10 81 2 9 12 15 
14 6 6 ・12 5 - 33 610 8  3 10 7 2 

4 6 11 7 13 10 10 4 4 10 5 d 4 2 司ヨ15 461  1 ・ 673 136  6 2 2 1 51, - 8 8 11 3 7 8 
16 • ' 1 5 3 1 3 6 , 4 3 6' 2 1 5 - ~ '1 - 4 ~ 4 2 11 
17 , 1 '4 3 ¥ 2 4 3 - 3 - 1 1 11 4 .3 21 - 2 
18 ¥ 1 1 1 - 114  1 _ 21 1 '3 31 2 3 
19 2 2 .1 ' 一一 2 4 31 -
20 1 

, 
1 14 3J 1 1 21 、、 2 21 • 1j 1 

22 . 
， 、

h血m 129阿4叩加 1凹回引川…1臼問吋9叫3

some 批 [ 2 2 2 31 1 1 7 1 ・ 51 5 21 2 8 

TotaI 制 294 195 195 189:291 288, 187 186 口6279 2:79 272 173 1似67 261 258 170 日71182 182177m106m1931921m ロ
、

4骨

, 



Table 47. (b) Larch (Larix Kaempferi) 

4.5ム 4 . 5口 6 . 0ム 6. 0口 8.0ム • 8 . 0口

S一、\出ト竺Y」ear 16 沼 田 却 材 16 田町田 39) 16 23 27 却 ヰ 16 23 27 抽昨6 23 27 却材 団 23 27 却舗
《5トD4 t2ドo主4 t8トO4 2にトo3・4 ttトO3-A に5トP4 に2トDS-4 、に8トO4 にトお04 にトtOー3A に5トO・24 .・ t2トo24 t8』O4 におトD・4 におtO l tむトo4; c民トc4 包tドO4 におト04 ; にtド~ I'ー に5トO4 ミ2トO詰4 8にトO4 に2トO34 にtトO3A に5トD4 8にトD4 8にトo4 2tトD34 にトb0 4 

2 ・ 1 ¥ 
, 

3 2 
. 

戸

4 5 6 1 1 1 1 1 Z 1 1 
、

5 42 17 3 4 4 9 4 1 9 8 3 1 ・ 1 

6 53 30 4 3 .2 5 1 35 15 6 5 32 29 -8 3 21 25 12 2 7 .4 3 1 

7 17 21 18 8 11 4 8 1 11 32 30 7 4 38 17 10 9 21 34 23 6 3 10 7 

8 2 27 18 11 4 2 2 3 4 -1 14 20 8 8 14 24 13 8 21 16 21 14 11 3 3 4 3 

I 9 ¥) 10 2l -8 2 2 2, 3 3 14 14 9 51 4 12 9 台 51 13 22' 13 15 6 1 3 7 3 

10 ~ 4 1 7 4 1 1 1 2 8 10 11 .7 1 4 . ~ 8 4 2 9 7 5 11 1 1 2 2 1: 

11 s 1 1 5 1 1 2 2 8 6 2 2 3 7 1 4 4 7 4 1 
-1l3i i 

12 4 1 1 1 2 5 1 4 2 2
、

13 1. 1 1 1 3 4 3 ¥ 1 . . .. 
14 ー& 2 2 

ー
, . , 

15 1 1 ., 
、

16 1 1 

Sum 1119 119 56 55 301 ~5 15 8 8 61 97 94 49 49 281 98 97 50 50 391 95 93' 49 49 30119 19 10 10 7 

S. e. . 

Total 8 7 
N
ω
H
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Table 48. The m�饅n branch-spreads CMR') standarcl cleviations (aR) 

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

句、、

6 . 0ム 8.0ム 8.0口

1921 ホ1R 7.30土0.061 7.29士山71 '1. ，33土0 ・ 01 7 ・ 59土0 ・ 061 7 ・ 99土0.09: 7 . 76士0.Ò9
σR - 1.52:1:0.041 1. 70:1:0".051 1. 42士00「5士0 . 05 1 1 駈0.071 1. 77:1:0.06 

18 I c.v 20.8 l' 23.3 1 , 19.4 1 . 20.4 23.2 f 22.8 

9 加士0.08! 8 酷士ood8 岨士0014871士。 ω9.76士011d 941土 0 . 11
aR 2.06士 0.061 2.16士0.061 2 .03土0.06: 2.22土 0.071 2.26士0.08: 2.29士0 . 08

1t.v 22.9 21.8 1, 21.6 1 25 ,,5 23.2 1 24.3 

MR 10 . 22士0.11 W . 81土 0.111 9 . 66士0.101930 9.43士0 。11引.0 .90土 0.13ι 9 剖土O
σR 2 . Ï8土0.07 2.25士0.081 2 .42土0.07 2.31士0.071 2.63士 ~ . 09f 2 叩 09

27 c.v 21.3 20.8 1 25.1 24.5 .J' 24.1 r 27.8 

1 凹土0 「1 d11 同寸士0. 111i7 担+401141-0明+10121 伯…+01dr10aR-士1933 
.MR 

σR 2 .44土0.081 2 . 25土0.08! 2 . 69土0.10: 2.45士0 . 09: 3.20土 0.12: 3.21士0.11
ー 30

c.v 22.0 1 20.3 1 26.3 、 ;;' ; . -- , - ';;.~ ¥' 30 九

1943 MP 9.69士0.14 51 11  9.93土 0.15110.13士 0.17ilO .04士 0.16~ l1. 26土 0 . 24 10 :89土 0.22

σR 2 . 92去 0 . 10 a.89士 0.11 3.30士0.12 2.97士0 . 11 3 .45土0.17 3.72士 0.16
40 c.v . 30.1 29.1 32.6 29.6 30.6 34.2 

1:4 M1 574士0 . 051 6.27:1:0.171 6吋一7山村 7 . 21士0 . 15
σR ......10.81:1:0.041 1. OO::J::O. 121 1. 2社0 . 06! 1.01:1:0.051 1. 2山 01 1 叫0.11

c.y 14.1 1 15.9 1 18.0 1 15.0 1 17.2 1 13.9 

σR 1 1. 72士 0 . 081 1. 42士 0.18! 1. 40士0.18! 1. 46土0.07 1 1: 45土0 . 071. 1. 33土 0 . 15
23 

c.v 1 25.4 1 17.3 1 18.4 1 20.3 17.1 1 '.17.2 

日 7吋括士山 8…10:1: 0.141 8.67:1:(j.151 8:90:1:0.22 
σR I 1. 39土 0.09: r.20士0.201 1.55士 ó.111 1. 42士 0.101 1. 54土 0.101 1. 04土 0. 16

27 1 c.v 1 18.5 ・ 13.7 1 18.3 1 17.5 1 '17.8 1 11.7 

19331 MR 1 8.22士 0. l3! 8.25士0.261 9.02土0.181 8.54土 0.141 8.52土0.15! 8.80士0.37
σR 1 1. 42土 0.091 1. 09土 0.181 1. 87土 0.131 1. 51圭 0 . 101 1. 59土ち .111 1. 72士0.26

30 c.v 17.3 '13.2 20.,7 17:7 18.7 19.5 
， ー

JO田ナ叫 1110吋叶出O
39 ・、

σR 1- 2.09士0.1γ壮0.66! 1.-49:1:0.13! 2.01士 0.18! 1. 97土0.181 1. 2日 23

c.v 1 2 1. 26 ・ 31. 3Ò 1 l3.55 1 19.84 I 18.82 I 11.34 

』ー
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Table 49. The tree-densities, index-numbers, and the mean branch-spreads 

for each age of the fo rest. ‘ 

1 4.5ム 1. 4 . 5口 ' .6 叫 6. 0口 ， 8.0ム r- 8 . Oロ!
1 Tree-density 6,393 5 ,628 3,495 3,023 1,847 

2 lndex-number 100 88 55 47 29 
、

3 1921 18 7.30 7.2!il 7.33 7.59 7.99 7.761 

4 1926 23 9.00 8.85 8.48 8.71 9.76 9.41 . 
一 5 1930 27 10.22 10.81 9.66 9.43 10.90 9.80 

6 1933 30 11'.09 11.06 1(').24 10.35 11.05 10.48 

‘ 7 1943 40 9.69 9.93 10.13 10.04 11.26 10.89 

1 Tree-density 6 ,273 
、

3,835 2 づ 1 臨6,878 3,227 

2 lndex-n�niber 100 91 56 47 28 

3 1919 16 5.74 6.27 6.74 6.74 7.21 

4 , 1926 
、

23 6.76 8.20 7.63 7.20 7.74 

5 1930 、 27 7.61 8.75 8.45 8.10 8.67 8.90 

6 1933 30 8,22 8.25 9.02 8.54 8.53 8.80 

7 1942 39 .9.83 10.83 11.00 15.131 10.47 11.29 

Table 50. The correlation coefficients betweerr tree-density 鴈nd mean 、

þranch・spread for each age of the forest, 
d 

| 附 |
、

1919 <1921 1926 1933 1942 1943 

-
16 18 . 23 27 30 40 

ー 1- 0 .85士 0.071 -0山中0.23士0 .2十0.48士 0.211

…一山士?02[ , 

. 
, 

ナ\
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Table 51. The meah branch-spreads w'ith respecj; to diameters in each plot for each age of the forest_ (a) Pine (Pinus 

通

ω
ω鼎

densiflora). 

JJTJ: 
, 一

-一'2.0 2.5 3.0 3.5' 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.510.010.511.0 11.5 , 12.0 12.5 
n 

4.5ム 5.0 5.7' 6.2 6.5 7.3 8.1 8.6 9.4 8.5 9.0 1 

にドbod 4 4.5口 5.0 5_4 6.0 6.6 7.2 8.0' 9.0 9.2 9.8 11.5 
,. 

ー. ' 
ト・， 6.0ム 4.8 5.3 6.0 8.8 7.4 7.8 7.8 9.3 10.0 ‘・
〆戸、、

αト4コ 6.0口 5.5 5.9 6.5 7.2 7.6 8.4 , 7.8 8.610.010.0 . 
、、J

. 
8.0ム - 5.0 5.3 6.7 7.3 8.2 8.8 9.8 9.4 10.7 9.0 

8 . 0口 - 4.0 5.6 6.3 1.3 8.0 8.8 9.8 9~9 9.7 12.0 

No. 1 2 ' 3 4 5 6 7 8 r 

4.8ム 5.0 5.4 6.2 7.3 8.3 9.0 10.0 10.3 10.9 9.7 , 12 .3 . 

にσド~・34 
4.5口 . 5.0 5.36.57.47.98.810.09.910.512.512.5 , - ¥ , 

6.0ム 3.8 5.4 6.5 6.8 7:9 8.6 9.3 9.4 10.8 11 . 3 、 12.5 14.0 
h 

1 5 民o 6.0 6.3 7.2 8.0 8.7 10'.1 10.3 10.7 11.7 13.0 11.0 N 6.0口トー企
、』ノ

8 . 0ム - 5.0 6 . 3 8. 4 8.9 9. 1 10.0 10. 3 11.9 12. 0, 12 . 7 13.0 • 
、

、

ー 5 :-5 6.6 7.2 ミ.2 8.9 ・9.1 9.6 11.7 12.4'12.8 14.0 12.0 8.0口

N�. 9 10 11 12 13 14 15 16 17 18 
, 

~ 

、、

4.5ム , - 8.0 6.0 8.2 5.S 8.8 10.3 10.8 11.8 11.5 12.2 14.0 14.0 

qbC}・a4 >3 4- .5口 ー 7 ， 0 8.0 '8.1 9.1 10.1 10.8 12.3 11.7 11.8 12.6 1~. 4 -11.0 
.ー

6.0ム 5 . 0 叫 4.5 6.8 6.8 8.0 8.7 9.3 10.5 '11.211.1 11.4 12.9 14.5 13.0'16.0 -
〆戸、

- 5.3 6.2 6.9 8.1 8.7 9.9 9~8 1'�.5 10.7 12.2 11.5 13.8 14.0 - -
-ー

hbJ a 6.0口
、、J

8.0.6. - 7.2 7.6 8.7 9.7 9.9 11.5 11.4 13.7 13.1 14.5 15.7 13.5 

8.0口 ー ・ ー 6.3 6.0 6.9 .8.1. 8.6 ,9.8 10.5 10.9 11.7 12':4 13.112.5 , 14.7 15.0 . 
No. 19 .20 21 22 23 24 25 26 27 28 ・ 29

• 



.‘ 
, 

4.5ム
、

- 7.5 7.3 9.ﾝ 9.1 10..3 10..0 11.6 12.4 12.9 14.4.14.7 10.0. -

- 7..0. 8.5 9.0. .9.7 10..2 10.5 12.3 12.7 13.4 14 .8 一一 15. 0..
, 

‘ tむむFo。3 4 
4.5口 ~ 

6. 0.ム 7.0. 5.8 7.4 8.2 .9.310..4 9.811.812.412.4 12..7 16.0 15.7 14.5 
r-、

' ιC。> 6. 0.口 7.0. 7.9 7.5 8.6 9.3 11.0 11.5 11.5 11.4 13.4 12.0 13.0. 11.0. 
、、J

8. 0.ム 5.0. 7.4 8.8 9.0. 9.4 9.9 11.111.2 10.6 13.6 14.6 15.2 11.0 17.3 「

8.0口 ! 6.0. 6.2 8.2 7.9 8.4 9.5 10.5 11.2 12.2 13.1 12.8 14.5 15.7 13.5 18.5 一 . 16. 0.

No. 31 32 33 34 35 36 37 38 39 40 
e 

4.5ム ー・6. 0. 6.9 7.3 7.4 8.6 9.7 10..7 ll.l 11.5' 11.2 12.0. 12.8 9.0. , 

にb.トι0 4 J 4.5口 - 5.5 7.2 6.8 8.2 9.3 8.7 10..1 10..1 10..9 11.7 12 . 益 13.7 15.0. 16.0 13.0. 
J 

6. 0.ム 5.5 5.0. 6.2 6.5 8.5 9.0. 8.4 10..2 10..6 11.1 10..4 12.7 14.7 ll.7 16.3 18.5 18.0 16.5 
'" 

, 
色 6 . 0.口

』
- 5.0. 6.8 6.8 .8.8 8.4 9-.710.410..311.210..6 14.7 13.8 14.7 18.5 21.0. 

、~

8. 0.ム - 5.0. 6.0 8.7 8.8 8.3 10..3 9.1 10.9 11.2 1J. 4 11. 2 11.九 17.3 14.5 15.8 16.5 - -

8. 0.口 . - 5.8 7.8 7.9 8.5 8.7 10..1 10..2 10..1 12.0. 11.9 15.0 14.0. 16.0 17.8'16.5 18.0. 17.0. 

No. 41 42 43 44 45 46 47 48 49 50 51 52 53 

J 

、
. ・

，〆

N
ω
ω
 



Table 5l. (b) Larch (Larix Kaempferi) , 

♂± 
、 , 

2.0 2.5 3.D 3.5 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 
、

. 
4 . 5.ム 5.3 5.3 5.7 5.8 . 6.3 6.3 8.0 h 

". .-

υ UuトHコp ・4
、

4 . 5口
, 

5.5 5.0 6.0 1.2 7.0 . ‘ 、 、

r、 6.0ム 5.0 5.8 6.1 6.9 6.7 7.8 7.7 ' 
トe」、h 

6.0口 5.9 6.3 / 6.6 7.2 7.6 6.7 8.0 、、ノ

# '‘ . > 

' 8.0ム 5.5 6.5 '6.8 7.2 7.7 7.6 11.0 10.0 ，、. . 
8.0口 7.0 6.0 7.3 7.5 7.4 ./ 、 ,. 

A 

No. 
、

1 2 3 4 、 / 
.、

、

4.5.ム 6.0 4.3 5.5 6.1 6.8 7.5 7.6 7.8 8.0 13.0 
tσトトo-Jコa P >

1 
、

4.5口 7.0 7.5 7.0 8.3 10.0 
ー

、

6.0ム 5.0 9.0 6.1 6.8 7.3 7.8 ' 8(4 7.8 10.0 9.0 rb、.:>、 . , 
、F』d-，a 6.0口 6.0 6.1 6.4 7.0 8.1 8.3 8.0 7.0 9.5 t 

8.06 6.0 7.3 7.3 7.3 7.9 8.7 9.0 10.3 10.0 4・

8 . 0口 7:0 6.5 7.3 8.0 8..8 7.3 7.0 司ー 、一、

No. 5 6 7 8 
、 、 マ

4 . 5ム 6.0 5.6 7.3 8.1 7.8 7.8 8.3 8.0 13.0 
qσE←Q 4 E 、 4.5口 -' 9.0 7.0 8.3 10.5 

f司、 6 :0ム e 6.0 6.5 7.6 7.5 8.8 9.3 11.0 11.0 9.0 
‘ba 43 

. • 
6.0口 6.7 '6.7 7.0 8.1 ‘ 9.0 8.9 9.0 10:0 '-./ 、

、

‘ , 
8.0ム 7.0 6.7 7.5 8.0 8.6 8.8 10.3 9.0 11.5 

, 

8.0口
. 

6.0 8.3 9.0 9.5 9.0 , , 
一‘, 、

、

No. 9 10 
." ぜf円 r , 

， ー

、

-、

N
ω。



.. 

ー . 
4.5ム

. 
6.0 6.1 7.5 9.0 '8.5 8.7 8.~ 9.5 』

にむιドD心3 4 

, 、ν

4.5口 ~ 8.0 6.0 10.0 8.3 9.0 , -

6 .0ム 6.0 8.0 11.0 8.4 8.4 9.3 9.8 11.0 12.0 5.0 ( 
4・

cbコa 
&.0口 6.0 7.3 . 8..4 9.9 9.0 

, 
、../ 8.6 8.7 9.0 

， 8.0ム 6.0 6.8 6.0 8.0 8.3 8.8 9.3 9.5 10.0 9 .5, 

8.0口 5.0 8.3 9.5 8.5 11.0 , 

No. . ' 11. 12 、司、 ‘・

. 
4.5ム 10.0 9.0 8.0 7.0 9.2 9.0 10.3 11.0 11.7 12.0 - 16.0 

にerドoo ー~ 4.5口
、 、

7.0 - 12.5 9.0 9.0 15.0 

( 6.0ム ー 、、 ー 9.6 11.0 11.2 11.0 12.3 10.0 11-.5 
1:5 

、
, • 

、、ーノ 6 . 0口 I . 6.0 8.0 8.0 9.2 - 10.8 11.1 12.0 10.5 12.0 k 

8 . 0ム , - 9.0 9.0 9.5 10.3 9.8 9.6 11.7 11.0 12.0 14.0 、

8 . 0口 9.5 12.0 11.5 12.5 .. . 
No. 14 15 16 17 . • . 

屯, 

.. 
、

ω
ω叶

' 



Table 52. The co"rrelation coefficient"s (r) between itree-density and mean branch-spread of trees with respect to diameters 

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

D 
(Sun) Age 

No. 1921 
r 

18 P;E of r 

No_ 

23 P.E r of r 

No. 

r 
27 P.E OfT 

No. 

r 

P.E of r 

No. 

r .. 
40 P.E of r 

∞
ω
∞
 

7.5 8.0 に
d

、

.nu --n
u
 

nu 

吋
i

F
h
d
 

n
y
 

8.5 I 9.0 

./ Notes The unit of diamet駻 is. "SLln" lS¥ln=1/10 "Shョ1m" ， lSh主ku= lQ/33 metre. P.E of r= Probable error of r 
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TabIe 52. (b) Larch (Larix Kaempferﾒ. 

D 2.5 3.0 3.5 I 4.0 I 4.5 I 5.0 I 5.5 
(Sun) 

1919 I No. 1 ・ 2 

r -0.65 
16 士0 .16 士0 .11

ー No. 5 6 7 
1926 

r -0.20 , +0.07 -0.04 
23 τ-. r.、 _ L ~ " 士 0 . 26 一 、 士0 . 27 士 0 . 27

。 1(¥ も

1930 

27 

1933 I ム 司v・

r 
30 I P.E of r 

1942 
No. 

r 
39 P.E of r 

‘' 、

¥ 
、ーご

, 

N
ωゆ




