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Yoshisuke INOUE : Study on the Special Type of the Middle
Forest System of Akamatsu. (III) Some Components of the Tree
Form of the Broad-leaved Trees Growing under the Canopy.
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i EEE
¥ E}

—RREHROTER R, HUEHCSSTH, M X 2B RFETLHY, &
ERIREBCSWTELY. L LEOAFTRETC L UL, BB 21, 2O
—DODEHE LTCRD LIRS, OB, 7 h<Y RO L L COEE ks
BErEEk LT, 7o~ yhOBELLHITAENOTR, T~y OFEBRTREI S
LEMOMAERTIETL, B2 BSEERBOBHRIC O W TR LI DO—ETh
5. Tihobhb, THwY LRAENKEFTHRERO 5 b, HBIEL 4T3 UEE
DT, FOBREMEMESREER XD CThifMicE LT 2 0%, £ ROFEERCE O
THREHUC BRI L Icd D TH 5. & OBFFFIIBEBITRIC X > Tiibh, TR O,
REC OV CIIEEME, BERRE, f8EAeRT, SiEHTORRCAS Y o ANELD
TH. RBHROHRBERTS.

L & kt

ERAROHEMANE, B 7RV RTFHERT, A, By, Cu, E O&MHGRID } 0% H
&Lt kL, —E8Cikdh 505, TARKEIEH OB, shiilc & OBR E, {2 ABT LN
ERSOBEHSTERDILL O LS 5. HSES L OFAMETEL A 23, Bu28, Cu32,
E 23 i C, FOMEBIIAMSEI 4 ~2UFE b2 5. ChhoFTERS LT
FEAFEL T, BEBO I bo LBHELHET A 0xEMHRL L, Thistod o
Bk E e Uiz, ko, BE - L CHEERE, 5, Bk L o¥alidox

1) JUKHEEHIRESE 22 5 P.32~33.
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BERYL L, 2L OFAERCLHENCAEET T 48O, RAERILR1~3 45 DE
HARYFTE Lle. FEENL, TOIHREE, FAROEEROBEERDORIERRE, B O
M X ETRL, ThEeHmX vE8L CER, BLER, WisERE, B8, K TS %3
L, TORBIBERRST CF R A—7—~ R IVHER L. 2 UTHFE LEBER
17 B 1,680K TH B, D5 b, BRED A\ 3 56 & ROBIERAET-EIRRE
IVFELLIRBLAER 1T A X ChEBRAL, B19R CRT 48 1,607 & 25 L
L THER ML 4 8 2.

# 19 %
A R EE

B M -
A Bu Cu E ElD
7 7 h v 52 43 46 33 174
v T Hh 32 29 31 31 123
e ¥ H F 38 33 38 32 141
Vi E} = 21 27 30 18 96
(3% X I ® F 19 24 28 20 91
Va4 = B 17 32 36 21 106
7 4z | 19 25 30 18 92
% 1% 8 Bt 198 213 939 173 823
7 Z ¥ 23 33 36 26 118
= + 4 33 41 38 31 143
v X 30 28 30 30 118
= g 7 * 24 29 27 26 106
Vo oz v 31 33 32 27 123
4 2 v 5 17 24 27 23 91
h o= Y oA 14 19 28 24 85
== WA 172 207 218 187 784
& B | 30 | a0 | a7 | 30 1,607

o8, ERIRREOERBC L 52 L & L, WEsEAR 1/10cm, ##EFi 1/10 m, #3
i3 1/100,000 m* % Gl L7

22 LCELIIERCESE, R, W T Bis £ 25 L, #a8g), silceg
5, Boms AL, 160, BT, Wb, BRH B, BARR, lEHE, ROT0EF U IcHifrkiz
Eux—¥ERRLE. (BER)

Io. B % E: 3

B FbTESR L LG, 55T H00E, BE, R, Ko X X, B3, 5% =], WE
IREMBET OB, ZHEREERRE» S, HRMEO—#8L U GEET 2EAL, B
HMEL OMBEEARC L2 CELTHERNEHLY CTh 5. BERIE R L OfiFELS
B0, EAOHC ST, R i, MRFERYIRET A L XY, B—E DM
RBDOND. FC—FAROABEC OV, M OZEE & BI# L C, BigE L ¥
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KHoZ EHHREINTHED. fEO T, FHMRSC OV TEABROBERYHHEIT 572
W X DT ERT AREHONATE L, LBYERT ST 4~ Y OIKREE L o5
LTEZLND. Tichh, T =Y OhHEHMC st 5 TRAEROY RFESY —F L
T 27 DI, ZOBGHRIL FROIEEE LBEL T, BB X 2L ROBRETHS.

SO X5 RBED D, AR % R T 5 &8 O TS O FAREESC OV T, B
REFERC LA, BT 5REROZRII LD TEETLOT, LrdbEMEcr?
BHIRDLNIL. 22T, COEERECRIT S RERSERL LTRE LY, &8EO
A, B, Cu S EIORERIC > &, FIROBR 2 HET 5 L3R, HERET O b REERE
RHFEER (E) T2 Th BHE S 2 D7D ThD. 7 LTELRIERE & kSEIR],
IRERNCAMT, AR &, NSER, Big e L L 0REY 7' 7 713+ L, b DIRIX
b5, (b i s D b 5.

— R ERIIHE L EROMEEC S B L vwbhTwb., L, ZOBKTIE BEE
B OHEREDARE L, DV THE, EHONEE 7coTE Y, MOBE L HEEE L OH
i, R0 L { EHDTEROHENRS 5D T, BROFE~NOBHELIEBELT,
EEENHEARROEBIHREROBERICOF, M4 KD TFOHLEY BRI L.

i. PREFEHERORK

1) diptoFE
WE w o M Vs
B&EHE Ve
Msimss G
LT Vi=a+bVyg ¢y

RBEEBAED LN DY, i, BHBECOWTE, HEEES L L T—ReROBERMN
BDHBRTW5.
Vs=a'+b'G 2
WERP I Vo/Vs THBME (1) % (2) KTEIB L
_atbdVy
a+b'G
rirh. 2o Vs & (2) R ARATIUE

_atb(@+¥G) _ a
P=—owe ~"*azec

Lish. LB G=7d* ThY, JR—EThonb, ChaKlT5 L

a

b
al
3,+d2

P=b+

2) WA 38 AR D I T =0 RIRESIAS DIRFT
HWEARGITEHE 5935 P.7~20 1057
3) FHLmB 3B T Ah=YHMERAGRER 28
HARMEHEH 55 P.24~28 1955
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Lih. fEOTC, WEFEREL Ty ¥BER, » Y NEEREL L, B¥% a,b,¢ T,
HARMER L L LERODABLRS.

©))

y=a+c+x2

2) WO R
(3) RXEHC OV TIE—ERHBER TRV, BECEROREEL Rk 5 = & 1 HE
Thb. PrWE, BEOG I VEEOSHO x » y ML, 2hr 3) AAAL
T3MOBHESGRREL 0L 5. ZhiBIHER L LUBE, a,b,c DfixkRD, thi
a,b,c DIFPYMEEL LT ao, bo,co THEHT L, 3) R EMMEDOHERCET 5 —KHBER
CEBRMTED. T 2T ME X ) BARR 2B CRIEEOREE YRk, Zhi kil
DELEN BEF b O EROREMEL TS5, L, TOBRRTSEETERVLER
HbhhdE&ix, TOEYILTHELMEL L TEUBEC Y VRO fIEXTTS.

Wi, (3) XELUE ao,bo,c0 ZHRCTEHE LB LEAEE: DESY Fo THIE

_ by
Fo_y_(a°+cu+x2) 4

&is%. (4) k& a0, be, o TS L IR LTREN fo fi.fe &L, TOBBEMED weight
n 35y, ERAERNR

AS(nfofa)+BS(nfofs) +CS(nfofe)=S(nfaF o) l
AS(nfafo) +BS(nfofo) +CS(nfof) =S(nfyFo) (5)
AS(nfuf.) +BS(nfof) +CSnfof)=S(nf.F,) |

rhev,zhiy A B,C OENEHRTES. P2 a,b,c OBHRENIL

a=ao—Al
b=0by—B; (6)
c=c"—C,

rish. %ER@E%E@"%&%’Q)‘\ (6) ﬁ@lc}: bkt a, b,c % ao,bu,co EBNT,
RUBELITLEIwC 2iehk s,
Z OB VT

fa__]-

_ 1
fo=— co+x?
__ b
fc (60+xz)“

Thb. FLIOELTI 20T, B lERE lem {E : 0.5cm HRERY
DHEEST TR LR, 0 X5 I BRO—FHGTCIBRENFLTHII L%
Fdtc. £ TER% 05cm EEOERCHT, H#REY &L ORBEERCEERE L
NERFEHLT, ohE x,5 L LTHWOT, weight # 1 0.5cm JED I A ZEH
EHTChHD.



3) difpatic k B EHERLR

A, By, Ci, E OXFERICHET L B BE L TR L, HLRIBECLD k
ROEEBREIC L OTHENL SN, EBEEOSLWHETIX WEL BRI & ISR
Sha. W, B, FEHD L ORHERVARIEFOPHESY EHR L TEEIER
L3R, ZREFRN 0.5cm BRI O-BEFRYIED, TOE/ELLOVTHE2) OFEY:
BV TERFAERA LR, ChoLHBROBEELYRET 5710, HERO BHER
#£X b weight OBELIT, ¥4 min, S ROEEREBICK T 3 HIEEOSREES
BEF Lz, b LB ECHEAS L2 313, B8 2) OHEYERT L 2T,
BRHEE, BERBEXTOT, &b X BET2HBEROERL kD, LT, &
KHNC IR L I S BB ORERBBROER LSBT L —HERRLI-OMNFE 20 £ T
bY, TOHEHERREEERE » KR L2028 4 KD (1)~15) Thb.

20 %  HEEENHAEEER y=at+—0_ OBBUE

¢+ x2
% A Bn Cn E
o @#& a 14 ¢ a b ¢ a b ¢ a b c

7 5 3 o | 45.501896.46 21.67| *1.48|4153.22 42.31] "18.452347.65| 27.60| 50.061311.81 15.43
o 5 7 o | 9852382213 40.96| 29.57|1512.38 1856 11.942772.52 2957 51.46|1434.48 17.06
b & | 4823 909.44 16.45) 35.86 479.82 8.92 231 667.22 12.45| 20.64|2488.43 3555
v = = | 3086125326 16.44| 25.55/1138.65 19.75 29.72|1082.08 20.76| 48.48| 619.96 11.52
53 | 3555121652 10.34 39.02] 580.17| 10.60] 16.311746.91| 24.88| %4.76/1800.00| 30.89
y w % | 6747 967.80| 9.89|3.81|6641.75| 52.64| 21.34|3666.75 37.04 44.50|2292.06| 24,53
7 | 27.45/2364.64| 19.57| 20.85(1417.41| 17.37| 27.41|1638.20| 20.76| 57.45|1995.60| 23.28
MR 9694/1557.91) 1635 4060 84659 1277| 2166214022 26.07) 5020114815 1627
= ¥ | 25.81| 612.00 9.89| 2533 341.46| 9.77|—8.93|2895.79| 35.25 31.70| 611.60| 11.21
2+ 5 |'1610[1330.86| 21.49| 2.93(1430.33| 20.45| % 1.882056.25| 49.92| 30.38| 686.72| 12.08
% o % |'93.40| 705.54] 17.35| 1276 933.63 21.28| 10.67(1780.73| 28.02| B0.42| 697.69| 15.25
==, % | 21.02| 838.00| 20.07| 25.34| 328.53| 10.39| 17.08| 942.27| 1051| 29.32| 365.39| 9.04
b = w7 | 49| 196.96| 7.16| " 3.26(1849.42| 33.10| %2.63| 780.25| 19.29| %7.61[1288.70| 29.16
4 % o5 | %743 308.0| 14.24|"13.41| 920.85| 21.08| 2 6.80|2762.78 42.35| 29.02| 925.45| 22.36
%~ v 3 |1203]1832.10] 3435|*0.50|1669.29| 33.46| 4.40(147528| 2481 3.82| 588.37| 17.59

EZ® | 2570| 847.48| 1437|191 |1634.30| 22:33| 1253(138065| 24.48| 2995 | 695.62| 13.17

& %35 | 3568[105390| 14.34| 20.37[1192:37| 16.99| 2287 122962 | 22.48| 34.71[1094.36 | 15.25

GbH *EREKEE “ERXE=SREERToL 0.
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m = 4 /7 %
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15 R, FHER, 27
n Wgﬁ 1of >~ ,
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L e R

4) diOZ OB

DR Lo TR, AR TR BRI W€, BEREORELRAL. -0
DEBAPEHTLObINTW5 L &L, BEOFER Lo T EHCEORERZTTVWE
355, “WREDEOBSICIEE TR, TOHEROWTR BWELET LN, o
TE—20FA L LT, " bEINIMEL FOSBLYHEL KT L.

WEF e~ 3 v X ORI R

AL y=a+

DER
a*=Cno?
a2 =Cpoa?
0. 2=Cxno?
ZRAWT f=y—(a+ b 2)
ct+x

PHWTEHK a,b,c #HREL, TOEESY S, ik n &

H% oaur =05 b,

n—3

a D4 E de=Cr20% ab OFEE
b DS 0a=Cuo®*  ac DIEE
€ DEEL 0pe= Cay0? be ORZEE

DFoSHyY of ETRUE &R LS. Y

4) REGRE HEEELEE LR P.228 SAHEE 1954
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6;2=Var(f)
=02 {Cp f?+ Cufot+ Casf+2C 2 fafo + 2C 3 fufe+2Casfo fe}
CCR fafufolk a,b,c ROZFFNFIRBALILELDTHLSEMD
_ _ 1 b
fa==1 fo=—gi Jo= a2
Lied. thd ERRBOSBACRALLKRC X h SEaRkDd 5.

« 1 1 1 b b
2_ 42 + 4 —92C,. —2C,
ar‘=ga {Cu + sz(c x2)2 C.—,.,(c x2)4 chzc P 2C1"(C xz)z 2C33(c xz)s}

T, TNENDBE DT C-REEREL, ERRRAL T4 x OELYT S o
DIEXFES S, BEHE, R 5% D ¢ OfFix 196 Thahb, 1960 & ¥y OFE
B L tligo E T, B4R (15) RRTIOR 5% OEEHFLYE L
RTEZ, ZOLSRLTEBBEIOWT 5% OREFYEE, ZofEENEVORE
DA S oD T, Ml 2 AT 5BBA RS DL LT, Zo0iicFREEN L
WELEVEbRLEEREERENEOONAILDLYE LD THD.

w2 K ERARERHER v=ot " _oukE

¢+ x2

%\ A B Cu E

M a b c a b ¢ a b ¢ a b ¢
77 A ?1.30 7599.61| 98.45 4*1.74 6833.49|107.64|48.24| 3484.23| 74.64| 73.94(3260.28| 65.73
I A ‘:16.97 14586.13/168.61 3*7.52 9218.75(161.57| 47.49| 4207.98| 87.08 %1.06 8074.05|136.77
k4 % | 63.61 2516.20| 46.4046.75 2430.42| 36.92)49.28)3655.61| 80.73| 59.17|2777.52| 67.96
v =& o | 39.33| 6588.69| 99.26|51.26| 1608.56| 30.95/50.81/1690.02| 34.34| 54.32|3372.30| 91.65
3 X 37 | 35.43| 7631.24{110.76/49.62| 2719.22| 71.00|42.84(2698.11| 57.95| 61.37(2103.69| 44.63
68.33| 5795.40 46.60 :1 36(14398.15|151.57 ;1.98 9192.45|131.43| 68.44|6008.85(127.82

7 ¥

7 e ¥ "85.68| 5530.06| 27.68|46.66 9241.62|191.07|46.09 6682.10107.31| 66.92|5306.88|128.01
#mﬁmm 49.66| 6286.82 88.48/50.78| 3331.11| 68.73|149.05(2713.27| 46.94| 65.90/3517.46| 73.44
7

=2

* & | 31.07| 2210.49| 35.90|29.71| 1383.00| 27.43|24.91|2873.15| 62.37 *41.59 528.31|—5.09

F | 24.53| 4212,14| 61.05/23.55| 2878.19| 73.35/33.52|1531.03| 30.65| 37.52|1885.05 31.63
* ¥ % | 41.02| 2302.13| 55.68|26.44| 2348,31| 63.22(31.58|2886.51| 76.21| 42.16|1899,14| 40.32
= 5 /) & | 27.42| 2544.64| 65.22|29.38| 902.90| 10.05(25.30|2828.82| 61.53| 34.36| 866.07| 7.38
Yy = v 7| 39.10| 1487.28| 31.35(29.28| 1394.66| 19.28|30.72|2644.46| 62.01| 44.05/1506.63| 38.91
4 ® & 5 | 33.70| 6102.67|335.6528.37| 2313.08| 67.59|29.54/2581.09| 60.35| 41.63(2253.94| 65.38
=2 % | 37.49| 1453.71| 35.20/34.63| 665.63| 21.77|32.60(1166.58| 22.33| 41.32(1481.60| 37.80
gmgmﬂ 30.14| 2858.24| 67.40/28.13| 1815.46| 43.74|30.05/2214.15| 49.24| 49.54(1431.33| 2846

£ ¥ 33| 4945 3466.64| 47.85/40.18| 2602.72| 56.16|42.28/2117.99| 43.17| 52.90(2421.08| 49.25
G *ENXETXRE, ™ EEIRMELT oL 0.
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LT 3o hiastic 2T b, B L Cihiigst o oRE Lo, (BEHL%
SIS S BT - DR EE L, B 4RA5) 3 X% 5 K15 ORHRLE.)

ii. fEiG & BEEDORIR

SEENC ST AR OBFRIL, FIEOERE L OBBRRBR T HEEHOLLIE) 3KkE
WA, AT L b EERYETC o T AR DX b ERk BECL bbbty
5. XZC, ZOBBROVWTERELBELEATAERA TR LIL LA, | KWTH

W y=a+

DHEC LY, WA EHM L0 THD. FRICIE S hic 48O BERiRA D
A, HABS L C—FERER TR 2L R 0@ b <, EiHiiRE WEBOBKREZRIRL
TeDBBERD (1)~(15) ¢ 5.

Zh b OEHAFIOBERRHFRCOWCHIHEEL BT 5% OEERC X HELYR
WO, BSHERoZOREAEAL. HBOSR (15) w—fl: LT HEE L izt LU
TOfEEFEOBRERIRNT 5.

L DEMESEO® T L A TDIDT, WL < R

iii, BEECOLTCOER

1) B4Ry, 48, HELR ST I TR LA TERL, R X BEEZEORE W
BRI ZATHAN, BARELRBIRCAGAL T L, 2HAEER
OAMGEER Y X O, TOVEERELRD S L i, ~FHEROHEE LTRLEBHDT
5. Thbb, HBERICET5EERGRE LTHEE L (3) ik, BELHEYIR
UL, BMASRCAE T HRERCEL LD TILHEEL, B4R (D~A5) i
bhd LR, HEREREEENR REL BB ORTPXL D, Lird REHEEN
1~2cm MEETIE, HSIIENCTRT B2, FhIvBEEYETLaTHRL, BEE 4
~5cm MHEL b BUOBEROTERERX DL ksERrERcE 5. ZolER E,
A, By, Cn DGO FHEL LB L 0D, BHELEEHEORESGDE
LNl v i X O DARS- 0

2) ERBLEER OBMFRD, FOSRAB LI, 3LAY B) XKL o2Tthbbbt
ZEMTE S, EOoTHELRIER L EHEBECLS. L L, BEROFERCKTHBE
i, ERCHTHEELIV D, ZOLLIEY OHEHAAAE . Ok 5 CHE, FEY—%
R L7 EOEELEN, FR LD SWHEEL ORI W T {FEET 5T &%, H#fnic
I OTEHE I OCKREOHEREENR B 1D LELLRS. Ticbb, Fi : R0/
B TONDS L 5 AT X DEEEREZERRL B 0T, Flh L BHEAROCILE
5K (1) ~14) CHB LA T = & S HT & DEIERA WD E NS Z EMRTE LS.

3) TG BT BHIREHORERL, £ORMBRC KT M0 F\ i X0T
AR e = AR,

A >Bn
A >Cn
Bu=Cn
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B x=X3iI=xF 6 2z &

¥
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15 we, FEM, 2%

Val o
140 ‘ : " ] e *ﬂﬁ 140 * .
\\l ] ° : . .* ' E --==-x SgHa H Bu
~3 ., P ¢ . — AF ot . .
1w00f ST 4TE 5, ! t I BEEAS wof 3 i- Lt .
: < - . *
- R . N N 3 i3 3 . .
32 “E!i'f‘:g\_:_‘ titi. .. TR
0R R LA KT E Tt T T ] o f*f-Q—:@_;-_:—‘;;};:-__-__i_-;_:—f
il =2 =3 gy A ARraEE
3 T —s § % R
LT R
20 20 ® X i. R
A T T RN T
qu .
i Cn
L
N
P~

J

I
xdoor

DEESEBBC OV TED BRI S, RBCHBO DA ERS TibbRERO

—FHIFRARDOBARL E=A
Thb. 2T
E>Bu
E>Cu

Thb. \E, AL Bn At CuE & By, E & Cu 7 & O, SRERIITFEER XV
ATHEC DN TEDREYTTS &, BRI LIEROAZ VL AT, ZhboMKsE
HEBCEEELY R, A LE Brnt Con ot BEE»FED L. Zh
X, ARIOER—FHPTHLLOEY LT, BuB I CaR7 7~ O TEIRERMKE
LCZEBMOTARERT 5101 E2 b, BERB EROEBRK I DOTELIRS
EETRTHOTEHS.

B, ABXIOCEZ W TABRES L el 2 R5 T 5, 8 (X ER 03
5 bk, RERCKEILNEZERELARGY, F8 (FRXER) ORERDITEST, £
DEELEEMNA<E L 2@ERNS 5. UL, ABRSEIOIRIERMN 7 h~ Y LIERL, #1#
ERWTIAREHORERT 1~ YL E X 50, HRES LTRSS EvwL 12~13FE
Wichud, B 7 H < Y RREROBBRE A E, ThIBIEEEN TR LD LE
zbhs.
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%72 Bu 810 Cu #GOMECEFH Lz 75~ Y BHECOWUL, bIrikhib
Bu<Cu OBERRELNIMNY, THREEROELARC OWCIL, KEELEL TOIER
TeERITHER L B B g .,

4) BERPBE X O TR LR TZ L, ¥REx bh b, FREEC oW
TRERETIREAETHREIN TS, ORI 7, KERT7, & 4BE %
BELbDTHBNEAR (15) KXUESN (15) KALIS X 5, BEEBIAK
FICHEER L ) DEEFRPARE L, HEOEZEORERT) L EXPLILEEENBDD
NB. Lo LB ORERERC OV TRELY RS 5 &, BREOBEMC F8X0
»5bD3h 50, FHEHOSHEBHCIIEERRIZED LR L.

WE, Thb OB OWT, HEROKRE W ODIEIE BB, —FHR bk sy
ABICETCRRDBI LS.

(Zr)>(TF78)=(s 7 8)2(Twe)>(VaDNN=(FR3eF)=(e 3 %)

(7 2X)=(257)=() a0 7)=(FZTF)=([ 2o F)=(=L I F)=(H= Y H)
Z ORI BT D EB E IR ERC Lo CEB 2 L b b BOT, KEKD HERIZRL
REHEE v, & L e EEHOBBI G, BEARE X oT BiEoE#MEy ot 2 LIXE
BTHD. LT HVYHROTARLE LCEETS B, Cu OEERC W, BRENOBESR
RBEHET 5L, TOEFIRDED Thb.

(7ux)> (75 23)=(78)=H(Te)> (VI NN=(FXIE=F)=(e ¥ I¥F)

SV avN)=(ix2H)=({ XA 2X)=(a2F75)=(=x/F)=(F=Y %)
Tishb, 7H<Y EROFEEC XOT, 48 L S CEERI NI K BM, LOMEFIC
BRERBLMIAL R, ZDJEFDS, SBOMEEXIZIFERLTWS L BEHLRD
ZERERTRETHASD.

L o BRERRK T

BHOBRPR X LMBHEL LTE, BOBEE CHE O OES, LiIE LISER, #
B WSES, MBS BNEEIRD. 2T, HELUCERZHSE S L e BN
R&L, Fihesy ¥ 5 MEEE, 855, B, ek L oBRL2HS, BolEgEE:
s b O MR Lo Th BRI X AHAEORSE KA B Lk k0T,
T A=Y L IERR AT T 2 EERESOfEAERT AL L L.

i. pEsE®
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T 7 53| —0.0005) 0.4064| —0.4398 | —0.0091| 0.5419| —0.7786| —0.0056| 0.4261| —0.0530| —0,0052| 0.4772| —0.5898
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GH  AMAEID 7 REDORLMER y=

2

. x*
c+bx+ax?

Vv, TOBRBEYEIT.

AT ORI 2 2 TR, RO O BEH#IL, T L AR Bk O—R KA
IOoTHBW I ERTCEXEZ LXTEDHL.
y=ax*+bx+c
el yMEEE x-FE 0,0, B

WE I IBHoBELERICL T, ZOEEXHCT BKECRE IR -4HBEOMBRORE
i, MOBIDLRELDTRTLE 22 ROFHV THB. LKL, TOED I HLTAM
SEID 7 XX DHL, T OWBRTIHET HEEL RH LER,» 20T, BRETvnzic
FEHERD ) bRLIB{HASLL
2

=m
FHWACLEL,H 22 X OBEEL O X D EERELEBIT .

Wi, ZEHEROBERIE & #iliR & OBRY, ThEhOMARICKRIT Lz, £0HE
%, A,Bn, Cn OEMASEULT 71 <Y & [REERO—KHELHK E X ERHUEZHATSH S

y



26

B, ZEHEHT, b oA UDEDLRET 5~ Yo I, 11 1T s % o ¥ ¥ [KEH
VT A HATHE ST AR 22 R O iRICH L CalTe S5 R T
7. H6R (1)~14) @ A, By, Cn OENEERRBC I DT T #~ Y K X b
FbLkbOTHEH, 7~y L HENCEET 5 h O ARIEROBERRRL, 32 A
ET u=YOHALE —FT 52 LATD OB, T OEEXPFEKINC BT 5109,
ROFthu SRR, (FHEBCOWTOSEIERL, F6RcbbbLE.)

-8, PROEIR), BRI, HEER BT X oTHT 5. 1B T 2 HEERHE
AL L, *OMEERY di,dy,ds, - de 235, B 22 RELOTHEINDE
O OMEEE (EEEE) #d L2152,

S(dn—d)?

7= n—1

- =2
. CV =7 100

KX OTHABEOBEEK CV »3ETES. % 2+ 8, CVxyiic>TCV O
il h ko, chrds CV 245,

4=(REE) < (&E CV)
EOABIICIT B 4 ARh, BEEL ) ETICL 4 54 0RERES AKOREDS &
LR Xy, 3BrSETS.

WE, ERICALER OERENAY FORED 1 &3, e AL 0x 1T &, T
Asdo% NI &H)r§%. Z0k52LT, A Bg Cn D&EEYRSTTAL, B
(1)~(14) AL X SPC,%lﬂﬂiﬁﬁbijtﬁBﬁ‘th:'F(D A BOFIBACAD, 22 ET
O AR IDTHEINE3HYL, TH=Y o)i@ﬁ&f&&bbtf‘%ﬁﬂ@ﬂ%a
i3, m: DI —HTHDTHS. Tibb, 7o~y I &, chriBET 5EKE
BessLcd [ S#chy, 7a~yo I S skiEyo I &8 TchH5 82T
Kidd 5 E .

fods, FLRNT, BT SMIREE R STvh O SRl X b BRER Y UCHEL
DT, FAKEROEINE 77~ Y OHff L R L TED b T Y, £ ORI 154
18~20 4%, II &5 20~22 4, III &ap 22~24 £ Ch D, PO T4 ~2044 ¥ T0E
FHIAHAT OEREHL X b FECC X 1278, 21~24 G4 ORI, EHrO d OB L2 D
C, AHBYBUC, 21~24 54 ORI THMAOL O THS. 0, 2FHOFH
e LTEN SRS 22 ¥ ok, RERORIIES W THEARWERZ LS. ©
DO, LROHMEHERIC OV TETE Uiclifii L OB L 2T b ErDLRI. @
2R, 22 R roTtEbIh ol I SR oI oW THEE LICHiiRET
i3 20 B4 BUF OEROKCOWTRD iRy SE L LT, LECKL—MOBELHE
Xquffebicw. HEOX S C LTHERS Shi-BikiinliRe, Ththo MEEs o
FERRLIEZONBE6 XK (D~(15) TH5.

= B DAFI, SENOEEERRC OV T, 1L, i, 4) Kik<7 95 % OfEEH
X BHERIGT, mgSHEMoZoREYESL:. To—FLLTHR6R (15) &
AT OB OV, HIEE : figs XU Lo REFOBRYRURL 1.



27

BORM £ M mE HER

20

16

12

24

20

16

12

13

12

20

16

12

8




28

n

=

A =

(3)




j=4

(6)

20

16

20

16

12

12

8




@8




31




32

)

{12

= 7

am =

16

12

24

20

16

12




{14

Hh o=

>

yz]

a3



34

1 WEE, EFEH, 2%5

—4EHn

COFHERY 5 :, BEREEHEI, SECIEEXOL 5005 58, OSBRI
MO —ECEBEYZDH 2304 2, 3oBBCR OIS, REMIZR VWO
b,
i. # 5

ERIEE OB, FTRCROAS L, i VBV AERLS. Thih
B LTHEb -9, BxogEMiico%, A8 X 2HBRN 2Rk, £OHEAE
PRI LL. FoBR, AHSRCET THRER LI, WBAPRILISBETH LY
ER Y ol

y—ax2+bx+c
EL yBE x-El e b B

T I of4 L Rk LT, #0850, SR, Bl Rk k) 2 oo
BERDTERRE L. FHEBORRRORH{lY, ORI L LD TRTLE 23
EBIOHETR (1)~(15) OFEH TH 5.

WICHIRESER DB A L R, FEEARORFIE > LSRR & OBRY, AP
Lic. Thbb, BEOK, MIfd X 2 RT L RORD0T, 75~ Y fbkDUHE
FREESN DI ABRRD, 7H< Ve sk I, I 1T &%, 20 ¥ ¥R
HERCEA L 358, SR NESELE 23  oRBRACKL T, X0 X 5 sk



35
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7 F 5 < |—0.0303] 3.0240| —4.1695| 0.0653 1.6200/—0.65100.0745/1.1216| 2.7139(0.0825| 1.1436 0.8951
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7 = % | 00725(1.8772|—2.1063| 0.0553| 2.0688|—0.6133|0.0463(2,2798| 1.0952|0.0714| 2.3792|—3.4686
7 & ¥ | 01367(1.1799| 4.8646| 0.0213| 3.6735/—2.5509|0.1163|1.6290| 2.9058 |0.0857| 2.8833|—3.7222
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* ¥ F | 01105/1.0593| 0.7494| 0.0752| 1.9064|—0.5000/0.1198|0.7655 3.7127|0.1360| 0.7079| 1.6692
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STUDY ON THE SPECIAL TYPE OF THE MIDDLE FOREST
SYSTEM OF AKAMATSU (Pinus densifiora Sieb. et Zucc.)

(3) Some Components of the Tree Form of the Broad-
leaved Trees Growing under the Canopy

Yoshisuke INOUE

(Résumé)

This report presents the results of the statistical studies of some components
of the tree form of the broad-leaved trees growing under the canopy. The studies
were carried out as a basis for the study of the middle forest system for
AKAMATSU (Japanese pine; pinus densiflora Sieb. et Zucc.). The following
is the results of the studies into the relationship among such factors as age,
d.b.h., height, stem volume, breast-height form factor, branch percentage, etc.
with 1,607 sample trees of ages ranging from 4 to 24 years, consisting of 14
species and growing in the following 4 stand types of sample plots.

A : 23 plots uniform forest with a mixture of AKAMATSU and broad-
leaved trees, regenerated in the areas where the upper and the lower
stands had been cut clear in their own rotation.

B : 28 plots of middle forest of AKAMATSU of medium crown density
(0.4 to 0.5), with the lower stands growing in the 2nd rotation.

Cu : 32 plots of middle forests of AKAMATSU of medium crown density,
with the lower stands growing in the 3rd rotation.

E : 23 plots of coppice under the clear cutting system.

I. BRANCH PERCENTAGE
1) The experimental formula,

b
c+x*
where y=branch percentage

x=d.b.h

a, b, c=constants
is introduced to represent the branch percentage curve, and it is confirmed
that this formula holds very well with various species of trees and also
with their mean values.

2) This formula is applicable to the branch percentage —age curve. In this
case, however, the accuracy is not as good as in the case of branch pe-
rcentage ~d.b.h. curves, because the volume increment of the stem and
that of branches differ by the site.

3) Since the branch percentage is affected greatly by the degree of crown
density of the upper story, the following differences are observed among
the stand types of the middle forest.

A>Bu A>Cu B=Cu
And the branch percentage of the stand of E type is almost equal to that
of A type stand, and no significant difference is observed between the
two types, with any species of trees; that is,

y=a+
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A=E E>Bu E>Cu.

4) The branch percentages of broad-leaved trees show characteristics of the
species, but generally they are classified into two groups, the evergreen
tree group and the deciduous tree group, and the former has a larger
branch percentage than the latter.

In the case of By or Cu, the species are arranged in order of value of
the branch percentages as follows, and the order agrees with that of the
tolerance of shade.

Kuroki Otherodendron japonicum Makino
> Arakashi Quercus glauca Thunb.
== Shirakashi Quercus myrsinaefolia Blume.
== Asebi Pieris japonica D. Don
> Soyogo Ilex pedunculosa Miq.
== Nezumimochi Ligustrum japonicum Thunb.
== Hisakaki Eurya japonica Thunb.
> Rydbu Clethra barbinervis Sieb. et Zucc.
= Nejiki Pieris elliptica Nakai
= Inushide Carpinus Tschonoskii Maxim.
== Kunugi Quercus acutissima Carruth.
= Konara Quercus serrata Thunb.
= Egonoki Styrax japonica Sieb. et Zucc.
== kamatsuka Pourthiaea villosa Decne,

II. BREAST-HEIGHT DIAMETER
5) The formula,
y=ax%+bxtc
represents the d.b.h. — age curve, and exceptionally in some cases,
xZ
Y= axirbxtc
holds.

6) Under the canopy, the diameter increment of broad-leaved trees is not as
good as it is without shading, and the following relation holds with all
the species alike.

A=E>Buy=Cqy
The diameter increment is greatly influenced by shading with Kunugi
and Konara, and not influenced very much with Kuroki, Hisakaki, Ryobu,
Inushide and Egonoki.

7) In one stand type, the diameter increments of broad leaved trees agree
with the quality of site represented by AKAMATSU growing together
with those trees.

8) In the case of Bi or Cy, the species are arranged in order of growth in
d.b.h. as follows.

Kuroki> Arakashi=Egonoki==Shirakashi>Konara=
Kunugi== Ryobu> Nezumimochi== Asebi==Inushide==
Nejiki=Soyogo=Hisakaki==Kamatsuka
III. HEIGHT
9) The formula
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x2

Tax?tbrtc
holds for the height increment curve very well.

10) The height increment in Type By or Type Ci under the canopy is almost
equal to that in Type A or Type E without shading.

11) The height increment of the broad-leaved trees agrees very well with
the quality of site represented by AKAMATSU growing together with
them.

12) In Types By and Cu, the species are arranged in order of height increment
as follows.

Arakashi = Shirakashi == Egonoki== Ry6bu> Kuroki==
Kunugi=Konara=Nejiki==Nezumimochi==Inushide >
Soyogo>>Kamatsuka==Asebi==Hisakaki

13) There is a high degree of correlation between the breast-height diameter

and the tree height, and both of the fo'lowing formulas hold very well
y=ax?+bx+c
xz

Tax*tbx+c

y

y

IV, STEM VOLUME

14) The relationship between the stem volume increment and the stand type
is similar to the situation stated in (6).

15) The order of species according to the stem volume increment is similar
to the order in (8).

16) A positive correlation is observed between the age and the stem volume,
but it is difficult to express this relationship by a formula, because of the
big differences in the quality of site. However, the formula,

y=ax?®
where y=stem volume
x=d.b.h.

holds between the d.b.h. and the stem volume, with all the species.

V. BREAST-BEIGHT FORM FACTOR
17) There are big individual differences in the breast-height form factor
among sample trees of the same diameter grade, even among trees of
the same species, but the generel tendency is that the greater the d.b.h.,
the smaller the breast-height form factor. The formula,
b
Y=t A
where y=mean breast-height form factor
x=mean d.b.h.
holds very well between the mean value of the breast-height form factor
of trees of each species in a sample plot and the mean breast-height
diameter.
18) The formula,
b
c+x?
where x=age of sample forest
holds well between the age of each sample forest and the mean breast-
height form factor.

y=a+
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