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20,000 ha DABEKREICR U ¥ 5, ¥ - BEEOHBUL, 1907 FEOHTHE LT E/EH
HER AR LH L, KT 1923 FEDIRFEEX ORI T 5, 5 2 RKREBHBIZ, B
bk, AERHBEHL, 1960 FE F CRAEERBCHERIRE S h T ichi, 1965 F2 5
REEER L LTHREIh, ThECoOBERCR - TREHEIRR S h, RECE> T
%o

2) BREEH

D KBOBE

EfE e o L ERBEFEAC L 2 4 Bog Sy R, -1LR20DLEDHTH
B, —RICZ OHIRIIBHELROUEBYZT, £FFHRERX8.5~9.5CT, BFOIRESh
BH6CLDHEL, LS L LC@d CRELHETH 5, ¥ ERARER 1,200 mm FiET
BAH, BEHFTIE2,000mm iEL, LBEETRINEOLSVHIRTDH %,

N1 EEHHOKSR (1970~19804F)
Table 1. Climatological data in Hakodate district

1R | 2R |3R|4A(5H|6A|7TA|8A | 9A |10R |11A | 12A | & |¥¥

EHHEB(C) | —3.21—3.0| 0.5| 6.3|11.4(15.5(19.6|21.1|17.3|11.4} 5.0| —0.5 8.5
B K R (um) 66 73| 761 76| 69| 93| 86| 149| 166| 118 109 841,165
RERS (cn) 42 91| 58| 22 26 40

) BFRRSBsdumEss  kmEoKK, P157, P177, P218, 198219,

n—2 LEHHOLE (1970~19805F)
Table 2. Climatological data in Esashi district

1A | 2A 3R |4A|5H|6A|7A|(8A|9A|10A|118 | 125 | & |¥H

FHRRCC) [ -1.3|—1.3| 1.9| 6.8}11.2(15.720.0(21.8(18.5(12.9| 6.6 1.5 9.5
[ 3 9 (L)) 98 92! 63| 80| 76| 89| 108| 125| 159| 109| 99| 110|1,208
B RS (cn) 80( 90| 48| 7 9| 24

) BAKSWB&ItEERE - tEEo KK, P158, P178, P219, 1982k b,
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(2) H2f - AR OBBL

ARBBSEAROIRE, JtEEORER, BB LIRCOV S EELMEIREE, &
BIOICDOUBHEIRE B D, Fetl, BEEXEERCERD XTHESCILKOUS
TIRCE L BHRE, AHILUEYRGTI, SBHCEETH), ERIBT, »OoREELR
W, ERATTICAEMIAREL, REOBHLCWABMAS S, Lt THEELERELE
THERSRB LR X 5,

ZOEROKRE, BELBERS X OTRCELRL, EEBEkS X O HRBICESCH
Nbissd, BEINEG, ZOBRTRKERAIC ATHE tofk KFE2rLFhE
HEWMMEH L CHABIREVTW S, ¥ABE)INE RFEL, SHEXDIh, BERK
CEWTW S, WEROTIRS 77 ch v, BRB)IIRRICE, KR OERBRK
G,

SR OHWE R, AT EER S 7250, BT ESROMBRPRIUEH1 LR -
T3, BEINFEE, FESREILE BESE»LRY, BECRENEEERL T2,
HROLE R HEREOEBECIE By(DELE 17%), BRI LHE (52%), BHIHE
Q%) 1 ¥ DERER & 75 BN 0% Ex EH T 5, —F 7 FHRRERE R L EHIE RS
RELDERAELTH S E VbR T A, ARl —ReBBRkLThEDLR, TLXF
FELE—52, AGRESHMELTED, BRIBOKEEME L GhE, RMEDO 7K
HR&EGLLTRTChEBELDD LV 2 L5,

FEROHRIC OV THIUE, [REHORRKED TH L, # 0% OEE L 5D TV 5,
FOha ¥ ERT138m® TH5, B2 7 F OEREENEL, ThiIKW60%EL Tk,
FOMEERE LTA 2 v, I X7 EHRHEBNE B L T35, —F, ALK 4,600
ha G, #DhaY4hEEIKEImM® TH %,

HIRREA L LT, 2~ A ¥ RRHOBRKICELL Tnb, TABRBELT, F4
RymED, AADAIF, JVUVHE, ~ALL4XFYENB -, BRERELT, 727
F, AALEFY, TEVEFAF, AF¥IVY, <ATAYVEOM, 74 VTV, VK
HELADLND,

3) HEMEEOBE

1) FoBHR

B, AWMz, 7F0RE60cm ¥z, FAMES 26micEL, ERL hady
D 500 m® DHG b HbI B, FRUMZ—RCRERS /e, KBRCELICRE TR
INEARDEERE LTV B, 20T, BRI LRI S 60~70 cm I b E T 5 7'+ DRKERDOHKS B
FEELT-2,, BEOBETEEREA L, TLABRGSEML T35, LEERDO T F O
BABKI2#4 1,600 ha, E#H# 21,000 ha, KREAFEDOREHK 4,000 ha 2 ERFEL TV 5.
F7- 250 ha ¥4 b EHER T, B 100 m®, ERK 170m3, FEK160m* e - TE
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b, 2 KAKERETO ha 24 b OFHERI SO 150 m?, EEHkD 230m® LB THLEL
SERMET LTV,
2) W¥ET#

RETRER O 1981 £ERBROEHAEB L 5L, 7FROBEHHILTOIS>TD
%5, Thbb, FEIMRCREERSTEDD, ZhdZERBBAROLEGKIROT, Th
SOHEKE, SEIFHOMIBERL, FROERY 2Ry, AENEZEDHI L LL TV,
¥7-7FORREIL, BEHEI LUTFTEIAF—F X sMhgRL ], UL 166~30° XA
S X AN L% 1 8R4 300 ha SHET 5 &V 5, BGBELHMKIIRFRETEL,
BRI 7 FHRDOERZDLDB L LTS,

) mHEtE

PlEn X 7 romEhtcEsSuT, AETRRO XS hEEAALTEL TV 5,
PR, F2EIRRE LTy, R BEARRVUBERIREOM, ERYHAT
5ELTWS, FLHECHEBER 0cm ET2ERXYBIRL TRH® 120F L L, B
BEREEORPEERLTIELL T3, BREFORTHELXNS & L TEHRFEY 0FL
LT3,

@ EFEHE

RETHEE T, Dok 5 hEARrE ST, RO LS BREHERRRL TV %,

¥, BENOBRKE, —Bich-Siibiiu—FRE 0T, REX 40~65%, 15
DAE X0.04~0.20 ha DERIVR A XERAHBE L T\ 5, ¥, ThOBEHE, T4 F—
FIZLBhERL, MELSCI-TRETHELTW S,

—%, BEAEOHBKE, LEAOTHWEERE 20 cm OKFOBE, 10~30% 0K
B, BT 30 cm BEOKS DBE, 20~30% DMk E TR EIT, EEERYEET S
Litiz, RFEEKRTHEETDHEL TS,

¥ 1, ERKE OB SEMHKOB AL, —BITERENE L, BREECDHCEN
TWBT EnD, 30~65%DEARIRKE L IBERIREXEATALLTV5, BCEREI, 7
AF—HFRIBMERL, MELEZT-» TRET S LD,

2. PBEHRLBEMOPE

) ARERBLHE

AR E T, FTERBCEEMYREL, SHTs L L, Tishh, HHE
NEEIHEE & Bbh 550, i, EZRo 7RG RCEEMYRE L, ¥, WbW3
Fo B Eth, WEORFKA 7K, BHREIEL, REROLOHERR K7 FH#,
F7SrECH ) ASCEBAEYEL, BERNELE 2 LR ARG (LITRE 7 FH#5)
R b EEMPYHREL, UTO X5 REARZSWTHEERXT -1

HEEMHEONT, BEERS.Ocm D EDORBRRAE L, Z0BE, BEERIE
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BERICL > TomBfre L, BELUTIAECHEL, NBLETEE ImEOCI) 74
CREBRC Y > C— WA EN, MEHEERE L,

BAOHERED D ORURES 2, KREOHR (F—3) 2AVkEs, HEEHO
RIS U CEER O A MBITAER 5 (B—i~%—6) ¥@AL, WALSE|LE, ¥k,
B LT M b L A KO RSHIK S0 0BE, BRIV T L AEY

%3 ABWABERXS
Table 3. Guide description of OHASHI'S tree-form-class method

A B TR
a B Ko RO LRBLERT L0 MY S 1,000
b % B e MEOTRRLE#TI L0 ” 2,000
B & % ®
a EHBE- B OREMIE S b D ” 100
b R BEORERX L LIRFOLD ” 200
c B 55 e BEORER DD ” 300
d RA&BE--- i Lo X X2, V] 400
e # H Koo BREARUHEA ” 500
C B &% W
a @ B B HEOBEL O ” 10
b gl e BRoE,r BRSO ” 20
¢ K B B HROEL(EHEHLD ” 30
d 5 B B BBOSEED LD ” 40
e fH B Koo e E L EHE L0 ” 50
D BE®ROXIA
a TEFRPMOELIBELETHLO ” 1
b HEOBEILHLO ” 2
c HERFEOSHDLO ” 3

05 LR, MRAEEORORRRE S TIREN D E o1, EROBEYILVTLL,
i-BgoRED, ST AREISLT, BERECMIBRORCE I AT LV, BtofEiz
HETLRDOTHDN, ZOBEOIIHERYRTERDL S THS,

1. BEHIEEORER L > T—B TRV 15, AEKHORS KLY XL L TRKSHIET S,
2. BiMBONEL FEA L LTHEUTOSS I EAYi b, BEELOBEASKRO & 5 i ki R,

1) % GUEALT) chTi, molm,,

(2) &ﬁﬂ(%ﬁiﬁim@i)nﬁruﬁﬁm u?

(3) WM GOELELIL) wRTE, mgo—uT
3. BiRHOXSX#ER, KOLo5RLT,

(1) BE%E I, BEIYESEHRVCABEORARES, B Tcx$55 %KD b0,

(2) /ihlix, RS HIELDL D,

(3) KHigsi1z, BEHI0SLBPD DN, 2 mbRRRT2HER 5 2Bl hOB5 LD,
(4) k% iz, 30l e R TERN 2FU LSBT D3 D,

(5) FEEAL L, EHCATIEEOETANBELEDL D,

4, BoBHG, BHREINESTOBRHMYESTHL0T, KOBACEEYEL,

(1) TEFB/IEOELL BERD b0 L2, HECHTOMBICEER Lisu /Mg, REFMNBU L
{DNWTWABHD,

(2) BEOEELB DL, BITRETLEY, BEINRFCEIA LV RHBOEELEDHS)
HELE®ROBEL VL UD LL{ABELLHBTVHLD,

(3) BEBERFREOIDLDLL, 7 SRIGOBEMY OB O/ E, RURFEROKEL TV 53D,

E) Ai%E— EEHK, BR2BELS, P16~23, 1948k D,
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. B4 FHIABREXS
Table 4. Guide description of KAWADA's stem-form-class method

7 3 A 5] 3
ES LT, BWEERDLD, b7 5 v ARD a il T,
BB L THEBEI AR LD, L 75 v 20 b YT, BR LTHEALESL

B DOHBLDIIR5, BRLTHEALBROMNBI IO X510 FDI LT LLRE
L,

EEC L TRBCREHAZ EIBERAERSLSHEDR A YEHRTA L 23, ¥0

8 RRETBHBIACKT BRERDS b0, SN LTRRECHITS LXUAD—F 41X
TTEFARY L LTEOBLHS L MRE X5 L0 T,

c KRCET2EROEBARC LT 75 vARD c it T, clx oL LI Ereds
R oxRER & LCelBER LT,

D CLEXDBRGRMAMRID b, WHERCHENTERORBCHB LD, H LLBHOTR
b D, DiXEAIE LTeHks, _
BX0EELMbTEREDHRAR, oMK, B HASHIBRO—FLRELLH

E bE¥B30, ERFENE LTRBRKRTA L 0% REOBERH LB T L8R LR

DY OABYFERAEL, BEOBHSC LI TEOREYRRLEL L0 LTitE
Ui FBYB LA EBRERLUALE L2 L,

) Tk | MEEAMKEE, P123, 1951% 9,
n5 Fv<— 7 RBREKS
Table 5. Guide description of Danish stem-form-class method
7 3 A P =
A + *,ﬁﬁ&aﬁ%ﬁUKW%mbﬁﬁ%ﬁTbg@mur:n&ﬁﬁL%miﬁ&
TBREERLEB LD,
AEEAR  EROBERFLOMICETEMEBIZEALTELOTCIALABRELXE TS LD,
HFRBAR  EROBE TR RLD, ¥z hiRETILDBEX LENE LD,
LA, B, COThRBRTH0RBLL O, #-> THRAFBELTETL -
D 3 K TREXREGHYE, ThARBRIKEERCERT, PR LiE LIERED
BB E TR L DL D B,
) HEBD | MESAMKIEE, P122, 19511 9,
"6 75 vAABRRES
Table 6. Guide description of French stem-form-class method
7 5 A N B
a MTK, BBRZ L THBEEBKSLLD,
b EHRCLTHBEEORES S LD, ZhoiyMtT s,
c BEicd® b o) LKRT, MAD—E: LTRERLINEBROD B 0D,
) e | EEEAIMAKEE, P123, 1951% 9,
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fTot, 22T, BRUOBER, BLXRELTAOMERCSD 5B LEROLTS &5,
EofReonTiz, BR, AR, ERECEKSLT, HBEOEAYAELL,

BREHBCEI0m O<XA P 2BEL, FHROEBEOVCTHELYERL 7,

BB LT Th 15 FAREOHAALZEY, £R# L) lom BOEREYAEL,
Ty A7 -—REL - THREEMBEOERRY D LD, Thid bt EEBEOKSERR
PEHEL I,

¥, BROERERN D OCRBLITOWTRET 55, Sk, HEek, E®kos
BEMILETNER 2 EOHERK, T, F7F, K7 FRUBET FH0 54 1 A2 B,
ZhERIZDO\WTHRBIELY T - 72,

BEREMANORNBELYUTOX 5 RME L, Tibh, EEBOESHECHSRYE
BECREL, HARELYLXBE L ABACHELT, KNOWD X L2KBEL O (8
NBE) THHb L, ks, BEHE, A4 s A—g—%FHBLL,

B FERT IR OBREMNICE L BRORILEIED, ERECH > (Bt EYHAE
THELDIE, BRERB S
WT, fio%ER b itk
EHRH oW T oI E T

7‘: 60~63)°

2) BEMOHE
coT, BATHBEEND .
S ~Ew 7 FRRCERE Lo l{
ERHOR X 2 OB & D iy
BMEX»FR2E, R—-1& % E-1 B ol E
—T~R—-TBDEEHTHB, = Fig. 1. Situation of sample plots in Matsumae district.
7 HRINCEHRE LI-EEBOBNR R—8 MERGINCHTE L-ERBORR
Table 7. Outline of sample plots selected Table 8. Outline of sample plots selected by
by difference of age difference of environmental condition
EEmEE 1 2 3 4 5 RS 6 7 8
% B 30 50 80 | 150 | 200 5 FT WG |7 G | BE 7 S
K ¥ 7 167 20 | 169 | 116 % H 169 171 169
W HCa) | 0.05 | 0.05 | 0.01 [ 0.36 | 0.20 mH () 0.10 0.05 0.05
O ®(Gm) | 250 | 250 | 160 | 320 | 330 B &) 310 520 360
VAR ® | HE| f& | ¥ /A R P4 i}
= o# | $H | % h 7 # th % R |

) EEES 1 deEE AERL G EBRA
D7 ey b, MIGEEHRENEEENCEE
Lizd D,
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IHEE R R TR B SRR S

4k H15

KLU, Wil L £ 30 F L 27 X h 5 WU RBEEM X RERICRDBIed o fotetd, EOHBO
BRI OV T, BEOILBEXREI T EERNICHEL 7,
7, UEDRBEMOKRKOHER, R—9~F—10, FH-1~FH-8DLEHTH5,

B9 G RE LI BRI O
Table 9. Stand structure of sample plots selected by difference of age

B E S 1 2 3 4 5
oW 30 50 80 150 200
*OH 7 167 20 169 116
g * K 221(185) 142(96) 142(99) 92(52) 111(89)

¥ M(d) |8.675(7.375) | 10.144(6.277) | 27.548(22.535) | 72.325(66.300) | 102.060(97.776)
oy F M 4,420(3,620) | 2,840(1,920) | 1,420(990) 255(144) 555(445)
W) | 1740148) 203(126) 276(225) 199(184) 510(489)

sy AR 82 68 70 57 80
BEE  H#(%) 85 62 82 92 95
g g ¥ o 9.4(9.5) 11.6(10.9) 15.5(16.7) 26.7(36.1) 26.2(30.5)
(em) % B 6~18 6~26 6 ~48 6~74 6~170

F B 8.8(8.8) 10.1(9.8) 13.2(13.3) 14.4017.6) 17.3(19.5)
ﬁgm)E A 3~13 4~15 6~25 3~27 5~29

) ERAR Y FOLAOHME, BERES 1 ILEEAFRIURTRER MOEEHREMTRERCRE

Lic7 ey b,

2110 BUELHINCHRE LIcEEM ORI
Table 10. Stand structure of sample plots selected by difference
of environmental condition

EREwEE 6 7 8
a = LR Vs w7 F G BHE 7 > a7
* B 169 171 169
mpy * X 61(46) 33(24) 22(15)
# W) | 34.033(29.038) | 16.990(16.264) | 17.945(14.149)
iy B 610(460) 643(468) 440(300)
WG | 3400290) 331(317) 359(283)
PEL RS 1:4¢79) 75 73 68
BXE K% 85 96 79
W& F B 27.0(30.3) 26.5(32.1) 30.0(33.3)
E(cm) # O 6 ~66 8 ~86 8 ~54
- ¥ o 12.8(14.0) 12.0(13.6) 17.7(19.5)
(m) # B 4~19 5~17 6 ~26
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BE-1 30F44ks G250
Photo 1. The 30-year-old beech stand in Matsumae.

BER—2 504455 B
Photo 2. The 50-year-old beech stand in Matsumae.

17
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B4E BlE

BEHE -3 80F4AMy (FAFD
Photo 3. The 80-year-old beech stand in Matsumae.

E&E—4 150648 (2D
Photo 4. The 150-year-old beech stand in Matsumae.
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BER-5 2005E4HT (HBHD
Photo 5. The 200-year-old beech stand in Matsumae.

BER-6 & 77%5 (B
Photo 6. The blue beech stand in Matsumae.
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JbimE A A E R Y B 45E B1E

v ? N v
BHET K7 g (RED
Photo 7. The red beech stand in Matsumae.

BEE—8 T 7r#s (BED
Photo 8. The suppressed beech stand in Matsumae.
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Tk, HBEOBRTHE LEZARNERZENOEER ORI « M OMEL = oM H o
KERI AR, R—11~%F 12, FE—9I~FH—13, £—13DLkHTh%,
SAKRERBENICHRE LBl o R

11 =ARERBENCHRE LI EEEROBR

Table 11. Outline of sample plots in Sambongi

national forests

®—12

Table 12. Stand structure of sample plots in
Sambongi national forests

A 1 2 3 4 5 B S 1 2 3 4 5

oo 30~50(70~80| 140 170 190 . A 127 121 17 41 68
B 119 119 130 54 114 - M (n) [8.832]20.759|18.978(29.235(53.990
M (ha) | 0.03 | 0.04 | 0.04 | 0.10 | 0.10 hadl b ¥ 4,233| 3,025 425 410 680
# m(m) 550 620 700 300 400 M () 294 519 474 292 540
;A 2] [z 2] Bl 7+ AR 99 99| 100 76 75
'R | % | % | eHE| $ EZ% #%) | 10| 100] 100] 89 81

®-13 +AEFOKRE
Table 13. Climatological data in Towada district

#ER 1A 2H | 3R |4A | 5A |68 |78 |84 | 98 | 108 | 118 | 128 &t
FHRE | —2.3 | —2.7 1.1 7.6 13.1| 16.4| 20.1| 21.5| 17.5| 11.7 5.6 0.4 9.2
1 32 55 59 53 85 117 104 170 148 69 71 44 (1,007
REHS 24 42 44 5 7 925 44

E D EREND ! LIt B 4 KR E R, P14, 1985% b,

2)  BEX1974~1983D10 7 71,

B FHRE C, BKE m, RERST o,

Photo 9.

BRI W0F4EMSG (EFR
The 40-year-old beech stand in Sambongi.
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BE 10 30F4My (=Z4AK)
Photo 10. The 80-year-old beech stand in Sambongi.

o I

BEE11 M0FEEKRS (EFK
Photo 11. The 140-year-old beech stand in Sambongi.
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BEE—12 170F4MHS (=
Photo 12. The 170-year-old beech stand in Sambongi.

ER13 190F4MHS (ZAK)
Photo 13. The 190-year-old beech stand in Sambongi.
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IV R 2%

1. BELER -WE

BEAEN 7 F OER EVECIACHEBYRIETr2RAT 5104 Y, 275775
LHRTIHROBEROBARARE (F—10) HHEEL L5, SERTHEREIVNI15
—BLUCEE AT, WIh S KEBOMK TS 5, ha 2 b OARIIE 7 7 5 L Ok 7+ 55
EHIT600 BT, WELETEL, —HHBI33~340 m® TRERE, 12O
RIChiD 5 7+ OEIEE, AR TRB~T5BTHEOIHL, HBETIZE5 25 96%In L
TV%, 3bIT, MREEMOIARYERBINCHT T2 L, BRI EIE ST FD/) - hFEA
KB, RBERGDIRGC Edlbnd, e, 7HUNOKERL Fh7rhae bRy
PERTHBZ LA hbhd (FE—14 BL0015),

R—14 ERBINAK - B F7 %K)
Table 14. Tree number and volume by diameter class in the blue beech stand

BE, 7 > OO ILER &t

E & (cn B M BGD|&x B\ BGd) | & BiH BH)
UNNE Y N 24 6.329 12 0.317 36 6.646
(6~32 [ (52 22) | 60O 6| 6» Qa9
doE KR 21 21.137 2 2.207 23 23.344
(34~52) | (46 7| a» 4| @68 (69

X & K 1 1.572 1 2.471 2 4.043
(54~) 2 (5 (D GO | (D a2

5t 46 29.038 15 4.995 61 34.033

(100> (100 | (1000 (100> | (1000 (100>

) ERNRERC -2V )

n—15 EEEEE - BB R7745)
Table 15. Tree number and volume by diameter class in the red beech stand

BE| 7 > £ Do L it
BEEH(cn A ¥ B | F BEiH BRG)|[X H)H B&GD
N S N 13 2.976 9 0.726 22 3.702

(6~32) | (54 a8 | (100) @ | 67 22
h & K 9 9.069 9 9.069
(34~52) | 3D (56) @n (53)
£ & XK 2 4.219 2 4.219
L (54~ (9 (26) (6 (25)
" 24 16.264 9 0.726 33 16.990
" (100) (100) | €100) (100) | (100) (100)

) BERREREERC -V )
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DX EHERGOBRE—RELUL TV 5, E40rkRoMREbE LD, BB X
OB R OEENRD O, TOBEREYFPRBLD, FTFREFEOEV-HOHEL
<ERTS,

D BREEH

ERRCRELAES > « K7 7R, LSAB)I0LRET, M KEEH#ERD
THROIHEM (L ERT KRR MNBL T3, B+ 2k e T5REEME, 169 KEA
OER 310 m, FiIZHT 3 LBHMALKETH Y, —Fk 7+ Ke OREBHT X 171 KEA T,
BE520m oRBIGAVILRCET 5&8TH 5,

K& DRA L ABAEFNCE ILEERFERILIB T EER (L BEFTE OF — 25 55|
AP LTiiN5 e, EFHREII.0C, FREKEIZL,300mmETH5, 56 F ONIREE
%, FHLTEA 100mm BEOKEKL 2L, 3 -BEIX12AXvEIAEcRE, ILEHT
BRAEERS 1m iCET 5, SHGRBNIFEEH6.6m/s L —ciEL, FXAEXEN» S,
FICIRERBER DI LICKk E DT 5w, IUBREPRRIZELIhSZ LIRS,

—%, RABEFMOMES 13, MATIRRTWBERh, HEBERERL L, FO LRBCEE
FEERTHEOREBRIKEL Y R5RBRERY, HE=ZRERVTWI01XEEBTH B, ¥
KIS o Cix, BEAKEBOHAKIZL B 05y & Oy TRENS 2EDBEKD 23 5
h, BIEQ 1741, RERILhI Y b H L, FREITFHFCH S, TOBRBEET L bRLick
WKEEZ T2,

BECTEBCOVTAERRE S, FTLEREEROMKK L, B FRKG TR~ 125,
FADASF, IASFIOMAE Y AT LEN T FOBBHIETL T, K7
GTRBEIEEIZ2mOF v ~FHCL2ENBbIh, TOFRAAI A/ F, +F 270 %
T, IATF I, ~AAARFVYHEMAIh, FrOMBIIEEALRORE 5, T O
SBREHPC L AT ORAE/ED, Bt ELREL, EEROD X, TRELL. 20
HRIR-16D0LEVTHY, BEHES 1 BIV02ERFRE 7 K7 RGORER
&S TH 5,

F12E-THB5 A BOEXE F7 MRS TR6cm THHDIKL, K7 +rHag Tk
l4dcm LBV, —AH BRI, RAE 1 REBET3IBE, AEw2 Tx4Branis, Bk
REFALBDONT, TOBFEALLATHREFERLTH S, ABDOEI L BT 27cm TH
BWEEXEL, EHD0 A, ZEELEL, BohWEKALETHY, O, L Bbh 2 KUK
tbﬁifvéoBEKObT@,%ffﬁﬁ?@@?w%ﬁUﬁEOEO&#6&oTMt
2, R7FHG TS cm DEINLLRSVGCEBEDOEVE (By) A8Bbh, TOEMDO D
BEE 2% HEL TV, ’

DEMETOMERELDTURTE, B1THBIVIBDOLEEITH 5,

NEEHSTORBER, WThoBMIBLETHENEN L, TLEXRTHECTRER
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Table 16. Properties of soils under natural condition in beech stands

HE BT Bl E | B & # E B B ARhE a XK % =HaH A,

HERES |BR ME (g 2 | 2 FAz— BREE BEEE ™ HBE gt |BEE BE M §
(m) () (ca) | (em) | Munsell ] (mm) & % |BE &+ (% (% (vol. %) (vol. %)

Ao -6 6 |7.5YR2/2 2Re 4 L:d | — [Foss®El|—(0.36 0.11 71 242 8 25 67 92

1 3510 17 NSOE A.{0-13{ 13 | 10YR3/3 BERE 13 ¢ 153k 4 Bl 110.78 0.48 39 63 22 30 48 78
H7 Ky A, |(13-27] 14 | 10YR3/3 FERE 18 B Sk A 41 10 ({0.86 0.40 54 116 20 46 34 80
B (27- 66< | 10YR4/4 ® B 20 B Bk ZL 18 11.19 0.70 42 71 20 50 20 70

Ao -14| 14 |7.5YR2/2 ERe 6 Lr5 | — |FosaRir|— [0.46 0.17 68 232 13 34 53 87

5 A,[0-11| 11 |7.5YR2/3 BRSRE 13 & (EER| BL 210.95 0.54 43 74 25 40 35 75
7D 520 9 NICE[A:|11-28] 7 [7.5YR3/3 7 57 18 Ev Fh| B 18 10.84 0.37 56 128 19 47 34 81
B:[28-55| 27 | 10YR4/4 ® & 18 3 HE ZU 26 (0.97 0.52 46 85 23 44 33 77

B:| 55~ | 30<| 10YR5/4 rksvREE 19 3 RBR| =ZL 20 |1.41 1.01 29 40 42 40 18 58

%17 #ionH
Table 17. Properties of fiine soils obtained

—_— B E AR + |AE R K| AR | K oH g c | n lon £ | CEC | _uBwB i+ B [ %\ )@
Hy ap b Kt Ke |BKE| ®E | K |~ | % -2 me/\| €@ Mg K Na fRIEE| R B

LA %> # (% ]| (% legfad)| B |H.0 NKC| (% [ (% | (% % ‘(wa) (me/100g) o | (T
Ao | — — — — | — l10.2| 528 |0.18 |[1.36|4.4 3.1 (74.4|40.6(|1.92| 21| 70 [89.2 |[6.8 54 1.7 06 | 16 610

A |33 26 32 9 3.6| 111 |0.59 |2.20)5.1 4.8 | 9.8| 4.8|020] 24 | 8 |13.2 |09 0.4 0.1 0.1 | 11 | 1,210

! A: |27 26 34 13 8.9| 119 |0.55 |1.99}5.3 5.1 [24.1| 7.4]0.34} 22 |13 [37.5 [1.0 0.5 0.1 0.2 5 | 2,240
B 5 2 59 10 [SiL} 6.5 91 |0.70 |2.35]5.3 5.2 [10.0] 1.6}0.13] 12 | 3 J22.1 |11 2.7 0.3 0.3 ]| 20 | 2,080

Ao | — — — — | — [10.8] 462 |0.19 |1.36 (4.0 3.4 (79.3|41.5|1.83|'23 |72 [68.6 |7.1 7.1 2.2 09| 25 670

A |23 22 40 15 4.1 111 {056 |2.17{5.1 4.7 (13.2{ 6.6]0.30| 22 | 11. |20.2 [0.8 0.5 0.2 0.2 8 | 1,650

2 |A:|19 32 33 16 7.4 105 |0.61 |2.00(5.4 4.9 [18.2| 8.1{0.41| 20 | 14 |27.7 [1.0 0.6 0.2 0.3 ] 14 | 2,050
B: |20 3 29 18 {cL | 6.5| 94 {0.66 {2.25(5.3 5.0 {13.7| 3.4/0.21] 16 | 6 ]27.9 1.4 2.1 0.1 0.3 ] 14 | 2,180

B: |20 40 29 11 46| 68 |0.87 |2.41]53 4.5 | 7.8] 0.5]0.05] 10 1 (2.3 |27 52 01 03| 31 | 1,50

1% S ¥ IWNEOUBRNELSWAYERL
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1A VEBREDIERLBRFL V25, L
LA BDOpH L iffb» YV v s BRI X
HEEND pH 24EL, ¥k 7 F K5 D B,
Bicki? 5 pH Ao +EBIZ K S TEL
DI TH S, IHLEE-16 RENh:
PF— KB &A% &, BRABRKETHYT
5pF OCY, K7F+HKSD B, BT 68% &
E<, pF 1.6 DEBBE KB BT HKL 2,

FEM 112 R 2 e s, i
PF1.6 & pF 4.2 GKAEREL OEKELDE
THEEYHKGME S RRCAER 2 DHIE

(K& « EE « KK « T - £8D 27

18 &« DOpFfEicEsit 5Ky
Table 18. Moisture content at various
pF values of fine soils

% R pF "RKG
B |0 1.62.73.13.94.25.7((K1v1)

i B

A; (111 101 47 32 18 15 4 86
1 {A: 119101 52 42 30 26 10 7%

B |91 73 48 45 34 28 7 45
A (111 93 47 32 17 14 4 79
9 A: 105 92 49 35 24 21 8 7
B: |94 64 39 35 27 24 7 40
B. |68 57 36 31 23 19 5 38

B gkEGCi-wvi)

Vo LALE—14 255 X 512, 8 F L B BT pF2.7 (k%) L
TONTRESRDRSEES, THKDBBRBLRTV 54D LEEI D,

ChoDORBEFHEOHEEDOT T, 7HDERLHWEDERLD IS CBEHLRTET 5,
TR, B L 0BLH O MERE DL Y HE L Ta b,

2) ERoER

ETET S RTTOEKGHOBREL D 72K 1 AT ORBL T, BBRNELT,
BEREROEBLYEBY LI, TOBRELYFREZARERBSEACTERLL: 7 F AL L 52
TRTER—2, 3FLUE-19, 20BLIV21DERITH 5,

BT 7Rk ERG OBEAR L LB 185 £ T, BB 20mMTRLTH LA, B

(m)

% 28+ ANy W18 5ELE _
—- — BN ORI 8L .
------ FRE FT2 4 TEE JPtad
20 ",—’ A
1/’
164 ,
o
l” ,/,
104 Iy4
Y
Z
5 /,,
Y
LJ ) ) ) L]
50 100 150 200 )

B2 EHELEE
Fig. 2. Height growth of sample trees.
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T T Y T
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-3 EERAER

Fig. 3. Diameter growth of sample trees.
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B—19 HERERLERR (B, 7 7185F4) ™20 HEAERLERR (BF], &7 18554E)
Table 19. Volume growth of a blue beech sample Table 20. Volume growth of a red beech sample

p RER ER HF Py AKX wAER EH  EF P ARX

@ @ W W (% B T @ @ D %)
10 0.0001 0.0001 0.0000 0.0000 10 0.0001 0.0001 0.0000 0.0000
20 0.0005 0.0004 0.0000 0.0000 22.31 20 0.0011 0.0010 0.0001 0.0001 27.22
30 0.0011 0.0006 0.0001 0.0000 8.71 30 0.0040 0.0029 0.0003 0.0001 13.57
40 0.0025 0.0014 0.0001 0.0001 8.54 40 0.0098 0.0058 0.0006 0.0002 9.34
50 0.0046 0.0021 0.0002 0.0001 6.31 . 50 0.0178 0.0080 0.0008 0.0004 6.17
60 0.0075 0.0029 0.0003 0.0001 4.96 60 0.0266 0.0088 0.0009 0.0004 4.12
70 0.0108 0.0033 0.0003 0.0002 3.76 70  0.0361 0.0095 0.0009 0.0005 3.10
80 0.0194 0.0087 0.0009 0.0002 6.08 80 0.0497 0.0136 0.0014 0.0006 3.24
90 0.0387 0.0192 0.0019 0.0004 7.11 90 0.0740 0.0243 0.0024 0.0008 4.06
100 0.0860 0.0473 0.0047 0.0009 8.32 100 0.1727 0.0987 0.0099 0.0017 8.84
110 0.1619 0.0760 0.0076 0.0015 6.54 110 0.3216 0.1488 0.0149 0.0029 6.41
120 0.2587 0.0968 0.0097 0.0022 4.80 120 0.4979 0.1763 0.0176 0.0041 4.47
130  0.3496 0.0909 0.0091 0.0027 3.06 130  0.6989 0.2010 0.0201 0.0054 3.45
140 0.4389 0.0894 0.0089 0.0031 2.30 140 0.8554 0.1565 0.0157 0.0061 2.04
150 0.5442 0.1053 0.0105 0.0036 2.17 150 1.0119 0.1565 0.0157 0.0067 1.69
160 0.6630 0.1188 0.0119 0.0041 1.99 160 1.1641 0.1521 0.0152 0.0073 1.41
170  0.7871 0.1241 0.0124 0.0046 1.73 170  1.3133 0.1492 0.0149 0.0077 1.21
180 0.8982 0.1111 0.0111 0.0050 1.33 180 1.4701 0.1568 0.0157 0.0082 1.13
185 0.9576 0.0594 0.0119 0.0052 1.29 185 1.5329 0.0628 0.0126 0.0083 0.84

E) BRAMOEREFHREIISA 7=, vRcls,

BERIFK7FHRT2H0ENIZ10cm BEK, - TH 78X UK F#HG 06 0fEK
OMEIR, £—19, 2000:KH, FRFH0.96 & 1.53m® THEEMS RS K TH B, Zhik
BEOKGOH N, HARKABAOYARBEIMEL, THRERERNRINIZ EXRL T
5, Linl, 7 FOMBERRIE 7 HiHE~NT M0 ELRC S &< SGBEWEREBIZRD
bhd, ¥, R—2TRINBEEY, K77 RGoRRROREOBEEREZ, F7 745
DENIEL BARELL TV 5, 2ECHBERERY AL D &, B0 FE CIHEBAKRED, ©
OHBITNECH 10 FxilBr, KELEELLEDLL5CRo THLELIEMLALZ &
EBRTEXD, LHLAEAD, ZCTIBIARLAL D REF S 7297 F I~ T, ELLAE
BRI WVEWIRERD Iz bhigdol,

WE, ThEEARERBERNO 7 rHRICEB L T AR HBELTAR L 5, ot
BAARIEE680m T, AENOPRCARLRESFET TEE L T 758 247 5, 8% 25.4
m, WRERGGScm O 7+ TH5HA, FMEBELAL IS FCHTAEE22.5m, HEX2.0m®
BT, FORKEXRBLBY, BHROTFOH ML 2 BEEHCEBTLTHTh, ARITIV
vz kb, ThIBESHEOHECERL T3 LBbhb, TibbE24ARERBEAD
TFHRBREAE L TV B0 L, BRIITKBED 7 FRBBRIGEL, FHHERCELE
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®21 HEERIERK -

(SHEREHRBEN, M4TFE) A0

Table 21. Volume growth of a beech sample
in Sambongi national forest
W RER TN & FiH 4£EX

(nf) (af) (nd') (uf) (%)
10 0.0000 0.0000 0.0000 0.0000
20 0.0004 0.0004 0.0000 0.0000 29.24
30 0.0013 0.0008 0.0001 0.0000 11.85
40 0.0046 0.0033 0.0003 0.0001 13.85
50 0.0086 0.0040 0.0004 0.0002 6.50 1 0-1
60 0.0151 0.0064 0.0006 0.0003 5.72
70 0.0341 0.0191 0.0019- 0.0005 8.52
80 0.0772 0.0431 0.0043 0.0010 8.51
90 0.1546 0.0774 0.0077 0.0017 7.19

16

100 0.2641 0.1095 0.0110 0.0026 5.50 51 °
110  0.4133 0.1492 0.0149 0.0038 4.58 S WIIRE B=1. 2046{131+1-a
120 0.5790 0.1657 0.0166 0.0048  3.43 St EIIHS H=1. 7280077041 3

130 0.7363 0.1573 0.0157 0.0057 2.43
140  0.9145 0.1782 0.0178 0.0065 2.19
150 1.1107 0.1962 0.0196 0.0074 1.96 10 20 30 40 MEWE (em)

160 1.3294 0.2188 0.0219 0.0083 1.81 R4 HEmE (F7 > h7HD)

170 1.5650 0.2356 0.0236 0.0092 1.64 Fig. 4. Height curve of the sample plots.
180 1.8790 0.3140 0.0314 0.0104 1.85

190 2.1505 0.2715 0.0271 0.0113 1.36
200 2.4039 0.2534 0.0253 0.0120 1.12
210 2.6063 0.2024 0.0202 0.0124 0.81
220 2.8200 0.2137 0.0214 0.0128 0.79
230 3.0335 0.2136 0.0214 0.0132 0.73
240 3.2651 0.2316 0.0232 0.0136 0.74
247  3.4126 0.1475 0.0211 0.0138 0.63

hTwszls, BE-I~13THD LB, MEOREHMORKKEE > T2 413, HBED
Fhit b, BE -BEELVEL, Thi7F08H - 4ARYHEEL v cdEELLA
%,

3 MFoER

BAROERIZ, BRLABBRAOZCAHOAETRECIVELESh, LTLLEFOER
YRBLTWHEWEBENRSE DT, REF 7 FBL UK FORFEOVTOEREDOEREYR
HFAHz el TTHEEMAND 7 FOLVARKOMEER LHBE L OBREEERCD T
3, EREhERHEBRALFR L, LOBRIR—40LEh T, F7 K512 H=1.2045
D77 +1.3, R 7+ MG IZH=1.7250 D**+1. 3 DR TH bbb I i, hBWEL L ¢ RE
ORRISUKETISHETHI EMFBDOhI, Chick s L, BRBEER20cm ¥ Z 25
EETIFHRGOHBRTFOEh L D ETHEENIREL, Wb¥5 [OUD I\ KA\
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82 KAERBRIVCEREK (F7-HD)
Table 22. Annual growth and its rate in the blue beech stand

EERE | 8 & |BEAHE) & B | # B |BFE4EX |EF4ERE
(cm) (m) () (€:9) (nb) (%) (o)
6 6 0.010 5 0.050 14.4 0.007
8 7 0.019 9 0.171 12.0 0.021
10 8 0.032 1 0.032 10.0 0.003
12 9 0.051 2 0.102 8.0 0.008
14 10 0.075 4 0.300 6.6 0.020
16 11 0.106 3 0.318 5.4 0.017
24 14 0.297 1 0.297 2.8 0.008
26 15 0.372 2 0.744 2.2 0.016
28 15 0.431 1 0.431 2.0 0.009
30 16 0.524 5 2.620 1.8 0.047
32 16 0.596 3 1.788 1.7 0.030
34 16 0.672 5 3.360 1.6 0.054
36 17 0.796 3 2.388 1.6 0.038
38 17 0.886 2 1.772 1.5 0.027
40 17 0.981 2 1.962 1.5 0.029
42 17 1.078 1 1.078 1.4 0.015
44 17 1.183 3 3.549 1.4 0.050
46 17 1.291 4 5.164 1.4 0.072
48 18 1.481 2 2.962 1.3 0.039
50 18 1.604 1 1.604 1.3 0.021
54 18 1.865 1 1.865 1.3 0.024
66 19 2.906 1 2.906 1.2 0.035
&t 61 35.463 0.590
Ho4k&kE  5.9m°/ha
(stand growth)
(stang*gic%v%hg}ate) =f%,g_ﬁﬁ x100=1.7%

ERL T3,

DECERMICL > THE L -HBERS T ROEELRER L RAEERIEZ -2 KL O
WBDEBHTHD, R-2ERENBIOK, F7rhsEEMOBEREEOEFEERID,
URPBEREEED, BRE 6 cm OB 4% 5B L, 8cm T 12%kEL T35, —H,
F—2 ORTFRGEEROBER, BELERLRLCEER8cm T 5% THY, 36cm
DEDSIRTR, £RERIVThd 1% ThH5, ChihEHLAKFEERE, F7FRI O
RI7FHRGFTEhENRL.71%E 1.2% L 700, FTFHKFOFHHRERITSE - T 5B,

4 BEKXS

BT BIUOKRT KRG OUARDHBHBE LR 510, MEESLANDOTRTOTAYK
BABYRX S &, RoEEZEAGCLRTWAHHAREE S - CHE L, HE
Lo THBELIEBRIER-2UBIV2BDERDTH S,
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Table 23. Annual growth and its rate in the red beech stand

EXEE | B & (HAHE | & B | H B |EZF4RR | EFLEER

(cm) (m) (nf) () (nf) % (nf)
8 7 0.019 3 0.057 5.0 0.003

10 9 0.036 5 0.180 4.2 0.008
12 11 0.061 4 0.244 3.4 0.008
14 12 0.089 2 0.178 3.2 0.006
20 13 0.193 2 0.386 2.2 0.009
26 15 0.372 2 0.744 1.5 0.011
28 15 0.431 1 0.431 1.4 0.006
30 15 0.494 2 0.988 1.3 0.013
32 16 0.596 1 0.596 1.2 0.007
36 16 0.752 2 1.504 1.0 0.015
38 16 0.837 3 2.511 1.0 0.025
44 17 1.183 1 1.183 1.0 0.012
46 17 1.291 1 1.291 1.0 0.013
48 17 1.403 2 2.806 1.0 0.028
56 17 1.899 1 1.899 1.0 0.019
86 18 4,622 1 4.622 1.0 0.046
i 3 | 19.620 0.229°
KoERE 4.6m*/ha

(stand growth)

(stan?%r%ﬁl?rate) =E_(%02——2?)22—9 x100=1.2%

%24 KWABEEES F7r#3)

Table 24. Classification of trees by OHASHI's
tree-form-class method in the blue

22 KRAEUEX S G 7 +H5)

31

Table 25. Classification of trees by OHASHI’s
tree-form-class method in the red

beech stand beech stand
R = B -
e 100 | 200 | 300 | 400 | 500 | &t S 100 | 200 | 300 | 400 | 500 | &
1000 85 3|12 100 1000 71 29 100
2000 25 | 25 |36 | 14 100 2000 32 |37 |16 |10 ] 5 |100
HI 57 [ 12 | 18 | 13 100 F 49 (21 | 21 6 | 3 |100
B8y = L3 -
S 10 |20 |30 |40 |50 | Bt gog 10 {20 |30 |40 |50 | 3
1000 49 | 21 3 |18 9 | 100 1000 57 | 29 7 7 | 100
2000 25 (36 |14 | 11 14 | 100 2000 26 {37 | 11 5 21 | 100
i 38 | 28 8§ |15 (11 | 100 i 40 | 33 6 6 15 | 100
DR, = DR & =
BN 0 1 2 3 &t B 0 1 2 3 B
1000 70 18 6 6 100 1000 71 22 7 100
2000 75 4 14 7 100 2000 63 5 11 21 100
it 72 11 10 7 100 it 67 12 6 15 100

¥ KEIHRC—~2 )

H) BfEHEE(-+v 1)
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R—2UWRIND LI, B 7K TR, BTN LB L SDEECRE L A ES
NE <, TOFRTHE BB CREFCPEDORLDOMRS, hIZH L THE—25 Ok
TR T, EBARDTI% L TL) OBGCERTED UL B DD, HEATHRITEDREH
WAL T2 o EHRROEE b EVDOHEENTH B,

DERTAHARBER S ICH > THELERIE268LI 021D LB TH D,

K26 0F 7RG TIREBTHEDOEL VIR, ARCRVTUBLEBELTHD, \»
ThI 7 FThb, TR FOPTCHERREDD S L DR LUEBAIEL, FhFRAN0%TDH
M, X DMOEKEBDOKREF ZEHK, B3I OBREAD 5 IMERAKTH B, —F, T—27
DFRTF KRG TR, B0 7+ OEREIEAT %R ED, BBCRFENBLDIL2A%TH
%o X DMMDOEEBIKTS 2R « FREART, Z0BRF 7 FHGLELLT 3,

%26 FIHABERS (7 FHD) 221 WHABREES GRk7FHD)

Table 26. Classification of trees by Table 27. Classification of trees by
KAwADA’s stem-form-class method Kawapa’s stem-form-class method
in the blue beech stand in the red beech stand

7 |xofhEs Hi 7 + | FDOMILES Hi
K5 [ B AR (H R R B K7 | A3 b B M AUy MBS 1 A B M B

G | G | | G | ) | (%) CHARECARRCIRRCHIREC SRNCS.
A Y| 52 26 44 A 21 31 15 30
B 11 15 13 74 12 24 B 17 29 12 28
B’ 20 26 7 19 16 25 B’ 17 16 11 72 15 18
C 20 4 47 5 26 4 C 37 9 22 9 33
D 4 0 4 0 D 11 4 3 0
E 11 3 33 2 16 E 8 15 56 15 22 15
it 100 | 100 | 100 | 100 | 100 | 100 it 100 | 100 | 100 | 100 | 100 | 100

5 HARE L HEHREE

WHOEFE LI X TV HEANLABRBETH 1A, XERLBERERERSD,
ERHRCEHBIRTE S L3, MADEF IO+ BEERY OSBRI L B CBFERD 5,
—HRZERD LVRGIEHENS CHEEL, FABEENEV-EVbRTWS, o THRDL
KEZF « R7FRGORE « HEHRE,N L T, WEOHKARBECAR IRV 2S5 &
Ex, ThZhBE (V7 2) 2WE LR, TibbRlEEERN SRR 10 »FillEE
EL, FHBELRDL, EFHARERLEROLIEDE, % VENRE (%) THEL
feo TeBE 7 FRSBEREBAOHKKEEOE X HEL, BEE 1m CRE LR, K7 ke
BEMTRF o~ FIRLEEEL T B, TOBRBELELLUTO 2 »FicBERHE
Lice BRX—BLTURT LR 28DLEBDTHB,

BT HATE, THRER2,460 47 RTHE5OHL, 7 FHEAOY+DEE 2
RIANBTOERIEI,280 L7 R ERE L HEL, T FHRTIRITO L7 2 LEL BV,
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R—28 F7/HEIVKRTFKFADORBE
Table 28. Illuminance in the blue and red beech stands

(¥ 7 7 ¥4 Blue beech stand (# 7 > #5) Red beech stand

- PP 2XBE T FkPY B (Lux) EXRBE
(Lux) (Lux) K EQ2.0mE) |#ET(1.0mE) (Lux)

1 1,300 27,000 1 3,500 350 20,000

2 2,000 27,000 2 4,300 400 20,500

3 2,500 27,000 3 3,000 400 21,000

4 2,000 27,000 4 3,200 650 21,000

5 1,800 27,000 5 4,000 1,000 21,000

6 2,200 27,000 6 2,500 700 21,000

7 5,000 27,000 7 2,000 850 21,000

8 4,000 - 27,000 8 2,400 1,050 21,000

9 2,200 27,000 9 5,000 1,300 21,000
10 2,300 27,000 10 4,300 1,200 21,000
11 2,300 28,000 11 3,800 1,300 20,000
12 2,000 28,000 12 2,800 1,700 20,000
13 2,400 27,000 13 2,500 1,500 20,000
z 32,000 353,000 14 2,600 1,200 20,000
B 2,460 27,150 it 45,900 13,600 288,500
T REE 9% R ) 3,280 970 20,600

R R 16% 5%

HXNRETRT L, B FHRAD IR L, #7 F AL 16%3 L 5% & fent, DEHE
TG OBEIRT SRS X DKRE RN, HEOS Z LM END, ¥ LFEEOK
PULHBREIE 2, MR AABERAS LT, RAOEFLTETS ), LEEBYOIEL
ETTHDLELLND, —F, KT HRPOBEOBS XL, v 4R BEL TV HhnE
LSBES, MADEFHFRHM/ LT, BE - BROSELEE L,

DECHEORIEE L5 e, FEBEMPICESA L« b5 v e R D8
ERERTE, R—58L060:BhTH 2,

CORMBED EFHRTFHRADHH, F7 AL O EED 5» 5 EIE AT, BENT
DRERELTLO—HL WD, HBEOBBOMRIIARCREL MM TS D, BEICHTE
DHUDDRIL, BEDLRIIL L ABEIICAN SN CER NS,

6) RLHOKRE

—REHRTFRB DU L 7 F i3 il, & CERBOBL (BE—14) 7450
VbR TW5A, TORMIIE S THAH D, T o TRIHKREBE 170 3 X 00171 KBO+
BCRHMOBBERIhTHRD, TLLTHBRE 7 7THRP LD, BEBIKR 7SI b L
RLEINTVBRDTH o, ThLRF L% 100 Ko TRE, BLOTRE L 0 LER
ERAELI, TOKRITER-29, 30, 31 BIVR2DOLEITHS,



IEBEARFRETHERFERE $45% K15

A #
TIORE
EDHENRNONE
TIOHM
TroEM
EXoY Vs 3. fobul |
EDMEMBOEN

Aj NIUFTRLF

An ARX¥YIIF

Ama R=—A %%

As 3IYTFTIS

K tr /%

M kA X

» e >000

B—-5 HEREN (F7r#5)
Fig. 5. Crown projection by the belt
-transect method in the blue
beech stand.
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Fig. 6. Crown projection by the belt
-transect method in the red
beech stand.
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Table 29. Quality grade of logs from beech stands
Lk .
1 4 H

S ¥ 2 % 3 % % %= 5

1704k BE 0 19 79 6 0 104

E77) 0 18 (76) (6) (0) QU]

171HBE 0 11 17 43 32 103

F7F) 0 an 16 (42) 3D (100)

E) ERAIHR( -2 v )

%30 HHAKOHBLOBRIX S
Table 30. Classification of false heartwood of beech logs by the shape
27N .
. = . . oL H

- H B B2 B2 2R S H)

1704k BE 75 21 4 1 3 104

FH7r) (72) 0 4 (1 (3 100)

17153 23 5 30 3 40 1 1 103

=7 ) 22) (5) @29 (3) 39 (1 (1> 100)

B ERPATERCS -2V )

B—31 AKOXORIBORGFE 7 %D B2 AKOKDEHBOERGK 7 +HKF)

Table 31. False heartwood rate in the
cross section of logs from
the blue beech stand

Table 32. False heartwood rate in the
cross section of logs from

the red beech stand

3L1§223§[]€§ % (g%) x AEEX jlii?zz§[3€§ % (;2) > BEEK

20 70 1 24 4 5
22 6 7 26 27 5
24 8 7 28 21 9
26 14 7 30 3 6
28 18 14 32 59 12
30 18 7 34 34 5
32 16 20 36 41 7
34 22 11 38 45 9
36 18 11 40 50 9
38 23 7 42 47 7
40 8 3 44 41 6
42 12 3 46 59 6
44 25 1 48 40 7
46 20 4 50 4 1
48 52 41 4
50 30 1 54 49 2

56 7 2

58 50 1
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AnF T, WEED 1FHIRL, BRSO DHMAKD 94%122 35X 003 &M T
BHOERL, KT FRGNLDOENIE, 4 BRI LEARTEDRET 3% % DT 5,
ERART D OORMICThBEALBLETID S, B+ Ko0b0b 013, k5
AABBL (BE-15) THH, —HK7FHRKEnb0od o, ERBOBLES ., Ibic
F 7RG OHBAKROBOLRE, K7 KRG L0 ELEL, AELEhERE LGSO
LRbhx,

REZAREREBENCHEL S T T FAKE B LT s (5—33~35), EX
700 m D] 130 A R L 7 7 F KO LM OEIE 12, BEHRBBEROE 7+ G0
ZThE I<CRUL, MELIAKORBAETRTRABLAFEL T, #EL THEsER
BLOGEDDHBILT I~5%TH - fo, HESEAEKEERNOBEITIE, EFANSBIC
BREROLD261%, AR 3B3%THBDOIHKL, MTHK%%W%7fﬁﬁ®%Am %
DLOBNETRAMROERIZL 1 5 CHiE LB ORI - Tz,

DN B’

Lll, BEFULETF « K7 I HRFORRBERNTE L, ThEOEENLSFD L

%3 WHAKORFHKS B8 AKOKREFBLE
Table 33. Quality grade of beech logs Table 35. False heartwood rate in the

in Sambongi national forests cross section of beech logs

s y %13 %] w5 nle in Sambongi national forests
B a N
o jlk?m*nﬁ % (’o/l-o-‘) x WEEK
130 5 25 17 10 57

-6 |(8.8)/(43.9)](29.8)|(17.5)|( 100) 20 35.5 1
—- 24 4.4 1
E) BRI -2V }) 26 15.7 3
28 50.0 3
%34 HHAKOBLOBRIKS 30 31.7 2
Table 34. Classification of false heartwood of 32 28 .4 7
beech logs in Sambongi national 34 51.3 3
forests by the shape 36 25.0 2
218 . 38 29.9 6
$h/EE A = B |& & 40 36.2 2
130 19 35 3 57 42 35.6 4
R—6 | (33.3) | (61.4) | (5.3) | ( 100 4 9.7 2
) ERAEREEC - L) 46 4.5 4
48 39.4 5
50 42.5 4
52 42.9 1
56 41.7 2
58 23.5 1
60 28.6 4
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FEE14 ERFEB L
Photo 14. Star-shaped false heartwood.

BEE-15 1 ¥ & O
Photo 15. Round-shaped false heartwood.
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5IBIEES D, Tiebb, WK & b RSB BERKL T, KBRES EHO B, #
AFLvR L5, BELBOBAREROMEY L L, BRELHLEILD, TOKETF
Dﬁd%an@%gmébfbéo—ﬁ,m#%&E&LTd,iﬁm@ﬁKEvfbbéu
Wi, ERNCEENCEURFAREETH S, Lol, K7 FHRFEHKLF & ~F 5 TH
wEbh, BERNEORERTIRENBEBY, Tokrt beBIETE R,

Lil, 7S RONAFRREBTER I VU LAKREERKE L, Thbbk7
FHRGIEENEL, FPHRCILIR T\ SedbeiELLhD, COBR, RHSG T
RKOWHEIHENBILD, AREOHELTRT, FRYHOLEBELI -7 F0ELEL,
B E LDARBEBNNBLEAXLTELLDEV Y ), Th, BUBRGPERE, BREBL
HoHBAESTHRHCELhTE DO LER NS,

2. KoBELER - WE

HADER « WEIMS BB > TED LS Rl % 5 T 50, Bk 7FHMMRS
EHEEY > TETELTHLLELT A, ZZTRF KRG EVHYEE S FHFIZED
50, ERKRKEEL, BEARSVEEZORAKRG WUITHRE 7 FHKEG) @wounTHER
HLTatk,

D WoE

FEEROBEEREINAK L HERBE—14 LE 36 DL BV THD, T, BEKIIEK
BEAETRER—TDLEE D TH B, Tihbd, F7 s 3—FHEE - ZBRE, —75
DEET F RS BEBHRALEL B E 02 k5, ¥, BRFOREE L, =2-F5—t
BECL-T, B HHSH62%, BETFHRFNR6T% LD Edbhl, ThbiISPEE
DHBEXRLTVWB LWL,

N—36 HEERIEE - TREEE 7+ KT
Table 36. Tree number and volume by diameter class in the suppressed beech stand

B % 7 - F Do 1L ¥l it
EZEH (cn) x K| B | F B H K | X &I H KRG
NOBOK 8 3.639 4 0.166 12 3.805
(6~32) (53) (26) 1) (®» (54) @n
B & K 6 8.072 3 3.630 9 11.702
(34~52) (o (57 (43) (96) 4D (65)
x B K 1 2.438 1 2.438
(54~) (" an = ( 5) 14
. 15 14.149 7 3.796 22 17.945
ot (100) (100) (100) (100) (100) (100)

H) HERPUIHR( -2V })
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-7 sEkEARES
Fig. 7. Number of trees by height class in the sam-
ple plots.

2 & k

BEE S FTn7c 7+ UTHRETH) OHBAYERITHLERE, R-371~%—39
WRT B THD, ChEFBR—2 &3, R-IIOF7FHERKLHKT L, BRETF 0
e MAIOERRIEF L DX H, BEE, #E HEOBRERSCTHhIKLEL>THD,
Lol, 2DFHEROE -7 3F 7LV B BRbhTtE), BERERTILI0EGF 77 180
), BRERTZI0F (F77 1209 Wi Te -7 eEL, LBEETLTH5, Ei, #
BOTPHERBIEFE 77 TR~ 7 IREL T e, BEROZRIZ 120 ERTHE L oo TL
Bo THLZ LMD, WETF TR « RO ERIIERTH - 1oh, LTORFLHDR
RCEERE ), TOEERPCLGETLELIDEEL2BN S,

™37 HEEE:EER(AGE, #E 7 13544) w38 BERERLERRARH, ®WE7 135545
Table 37. Height growth of a suppressed Table 38. Diameter growth of a suppressed
beech sample beech sample
%%%iﬂﬁﬁiﬁﬁqzﬁaEE* %%miﬁﬁw}ﬁﬁﬁwiﬁéﬁ
(m) (m) (m) (m) (%) (cm) (em) (cm) (cm) (%)
10 2.16 2.16 0.22 0.22 10 0.33 0.33 0.03 0.03
20 3.80 1.64 016 0.19 5.83 20 1.62 1.29 0.13 0.08 17.25
30 463 0.83 0.08 0.15 2.00 30 352 1.90 0.19 0.12 8.07
40 574 1.11 0.1 0.14 2.17 40 5.8 230 023 015 5.16
50 7.57 1.83 0.18 0.15 2.80 50 7.90 2.08 0.21 0.16 3.10
60 8.48 0.91 0.09 0.14 1.14 60 9.76 1.8 0.19 0.16 2.14
70 9.47 0.98 0.10 0.14 1.10 70 13.02 3.26 0.33 0.19 2.92
80 11.13 1.67 0.17 0.14 1.63 80 15.79 2.77 0.28 0.20 1.95
9 13.10 1.97 0.20 0.15 1.64 9 16.99 1.20 0.12 0.19 0.74
100 1494 1.8¢ 0.18 0.15 1.32 100 17.87 0.88 0.09 0.18 0.51
110 16.19 1.25 0.13 0.15 0.81 110 18.71 0.8¢ 0.08 0.17 0.46
120 17.01 0.82 0.08 0.14 0.50 120 19.81 1.10 0.11 0.17  0.57
130 17.80 0.79 0.08 0.14 0.46 130 20.73 0.92 0.09 0.16 0.45
135  18.20 0.40 0.08 0.13 0.44 135 21.04 0.31 0.06 0.16 0.30
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3) BEEXS

BETFHRBPEoWT, BEBRKS %
fTolBRIR—AEFAIDEBDITD
5,

T ABRETRX 5 X 5 58O
T, BTG ooiER FiEER—20 &
&g+ 5L, cogolEr E¥HRc
DLTIRERBE IRV, SBAR LA
RAEENCES - RERE 2 LBT 5 &,
EREWE 2R THE 7 KD TIEEAR OB
BB AEL, EREBARTIE S KRS
ZHATNGER, EEKRIS -, BBRORA
KoOWT, HEDERARLLE TS L, #E
7 F G EBRE AR T D REF R OV
BOZELSEETHLONEL, ¥k

LiE R BT ERT RS

%39

H45%

#15

MREAER & ERROLE, HE7F135%F4)

Table 39. Volume growth of a suppressed
beech sample

o RER E M OE F T B ARX
(uf) (nf) () (n) %

10 0.0001 0.0001 0.0000 0.0000
20 0.0008 0.0007 0.0001 0.0000 27.26
30 0.0034 0.0026 0.0003 0.0001 15.60
40 0.0117 0.0083 0.0008 0.0003 13.12
50 0.0231 0.0114 0.0011 0.0005 6.99
60 0.0398 0.0167 0.0017 0.0007 5.59
70 0.0725 0.0327 0.0033 0.0010 6.18
80 0.1118 0.0393 0.0039 0.0014  4.43
90 0.1461 0.0343 0.0034 0.0016 2.71
100 0.1956 0.0495 0.0050 0.0020 2.96
110 0.2453 0.0497 0.0050 0.0022 2.29
120 0.2872 0.0419 0.0042 0.0024 1.59
130 0.3153 0.0281 0.0028 0.0024  0.94
135 0.3268 0.0115 0.0023 0.0024 0.72

HbEBCAEFOFELTWB3DME G, Zhil—BREESOEBRIE ALNEES

TH %,

®—40 KEABWEX 5 @EE 7+ K5
Table 40. Classification of trees by OHASHI’S
tree-form-class method in the sup-

B—41 FHABEX S @EE 7 +#5)
Table 41. Classification of trees by
KawADA’s stem-form-class method

pressed beech stand in the suppresscd beech stand
B : 7 F | EOMKER it
HER 100 | 200 | 300 | 400 | 500 | BF  pen | b | A B L | A8 HBE
D@ | @ | &% | %
1,000 92 8 100
2,000 | 20| 30| 40| 10 100 Al 3456 23| 4
: so| 14| 23| 4 100 B | 13| 10| 14| 38| 14| 16
: | 13| 18| 20| 57| 18] 27
: HEY . C 14 1 4 0
s 10|20 ]34 |50]: p | sl 14| 1 o | 11
1,000 2| @ 16 100 E 6] 2| 9] 3| 14| 2
2,000 10| 60 30 | 100 =% | 100 | 100 | 100 | 100 | 100 | 100
H 27| 50 9| 14100
DR .
o | 1| 2| 3]z
e
1,000 75| 25 100
2,000 300 60| 10 100
3t 55 ( 41| 4 100

B BEIHEC -V )
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RIH AREURE 5 Ll h 8L R WESFHRAOK 7 > KOBIRE
FRERC T BERSTE, D1ihbb Table 42. Red beech trees classified by tl'xe
two tree-form-class methods in
TRATHET CHh THEEORRBILS 3 the suppressed beech stand
b0, ERFEBLIBEARABLLDINERD T BA MREEE (BT & | WER| AR
] sk kX B D EZ 8| (em) (m) | (m) |(of) |8 #R|EAR
Fuo Th, fETFEALSHSB, D, 01| 35.4 | 23 9 [1.06] B | 1121
DARBARIABILT 55%, MR LTH 30% i 103 29.9 | 22 5 lo.71| B | 1121
i ) 10| 20.2 | 19 8 [0.28] E | 2351
HO7FOBEZELLARTADECX 11| 350 | 18 | 5 |0.84] D | 2am;
o 112 31.9 | 18 7 |0.67] B | 1321
. R s 14| 18.9 | 13 5 |0.19| D | 2321
Kic, BWEZIHRIARTHEZTREFS ol ois | 15 | 4 loaz| o | 2
hi-boolMEER, #8, KTR, BEE 122 289 | 21 9 [0.59] D | 2321

BRTEE—2DLEEYTH B, AHRSHD i 9% 4.71
7RI T 4%, MR T26%% 5
B, WThLEBART, —BREFBHECRERTESE ., 2V EBKERYL DL T F DS
BRIBEINTEENMER L, —HEBKTLBBLITREARD, ARIBEAZD LY
FRLTWB, DL 5 AR Whbwak7+rEkh, BLORERIFL LD ENTHE
b,

49 N

BEnXswr, 7rhsksggsoRctvER -BEHYRCLTV5, Thbd, #&
7 WG TREEN—RCTRT, ¥BURESOER,D, BERTRITEFOREL
21, MBRASOHWERBADS - EXHALLTHE, 0F D, 7F0ER - HEIKS
OEBILL > THHEINBE W25, LEchiaT, YHORBEMEED DL, KIRE
YEBHRE T, —FHBBEETELALETHB, LI, EMARTE, F7FLH
MiXhadLoERAKCEWTLERPBKRERELEAZTETRD, BLUORELLLRDZ L
b, REBEHEIRFETALABER TR LWV X5,

3. Hi - KL ER - WA

— BB B 105 E FOARIMETTAERCH 5, AEICETIE, s
IOMBLER, WELOBRYHELNCTBD, FEEMIICK THRIRL LHRK OB
Wil is & I B O AR D ERMIC L ZERFELTV, TOBRICOW TR L Thi,

D EROER

TR, Tro—BEERERIC OV TRET A, R—43I~F 46 RLILS
SO R BHRAR, BLOFEBR—2, H—3:%—19, 201RLALEFTF, K7T7OHR
FBOBRICOWTRE L, FT2E0EFELRBIOVTAS L, HBERTRIBLX IH
Fiz, ¥HERERTIEB~304E, EHLRHBRERTIZS0~60 Ficy — 7 1ICEL TV 5HR




42 tEERERETEERFRBE £465 H1T

P43 HEESEFEROERE L ERR ®—44 SSEAHRROLRBIARR

Table 43. Growth of a 45-year-old Table 44. Growth of a 55-year-old beech sample
beech sample HE4E Height growth
HiRES Height growth wow BER E M A F OF 8 AEEX
. BERE & M B2 5 ¥ B 53‘;;53 (m) (m) (m)  (m) (%)
(m) (m m m) 5 070 070 0.14 0.14

5 0.63 0.63 0.13 0.13 10 1.57 0.87 0.17 0.16 17.48
10 1.97 1.33 0.27 0.20 25.44 15 2.23 0.67 0.13 0.15 7.35
15 3.90 1.93 0.39 0.26 14.67 20 2.90 067 0.13 0.15 5.36
20 4.90 1.00 0.20 0.25 4.67 25 3.74 0.84 0.17 0.15 5.24
25 6.30 1.40 0.28 0.25 5.15 30 4.86 1.11 0.22 0.16 5.33
30 8.30 2.00 0.40 0.28 5.67 35 6.80 1.94 0.39 0.19 6.97
40 8.30 1.50 0.30 0.21 4.07

35 10.80 2.50 0.50 0.31 5.41
40 12.43 1.63 0.33 0.31 2.86
45 13.10 0.67 0.13 0.29 1.05

45 9.50 1.20 0.24 0.21 2.74
50 10.57  1.07 0.21 0.21 2.15
55 11.90 1.33 0.27 0.22 2.41

E®&4E Diameter growth

i BER T M B & F B ARX
pELh Dlame: g;w; e W @ ) @ (e (%)
L géz’f;i)E () (em) (m) (%) 5  0.00 0.00 000 0.00

10 0.74 0.74 0.15 0.07

15 1.59 0.85 0.17 0.11 16.53
20 2.68 1.09 0.22 0.13 11.01
25 446 1.78 0.36 0.18 10.72

5 0.0 0.00 0.00 0.00
0 094 094 0.19 0.09
15  2.49 1.55 0.31 0.17 21.51

20 4.44 1.95 0.39 0.22 12.26 30 5.79 1.3 0.27  0.19 5.36
30 8.86 1.96 0.39 0.30 5.13 40 8.05 0.78 0.16 0.20 2.06
35 10.83 1.97 0.39 0.31 4.10 45 8.8 0.78 0.16 0.20 1.87
40 12.17 1.3 0.27 0.30 2.36 50 9.69 0.86 0.17 0.19 1.88
45 13.42 1.25 0.25 0.30 1.97 55 10.56 0.87 0.17 0.19 1.73

HHE4ER  Volume growth

4 Vol th GiR T M & & ¥ B 4EX
ik ki ik L e & I AR
o BEE E M OB £ ¥ 8 ERS

(nf) (ni) () (nf) % 5 0.0000 0.0000 0.0000 0.0000

10 0.0003 0.0003 0.0001 0.0000 55.74
15 0.0007 0.0004 0.0001 0.0000 17.20
20 0.0017 0.0010 0.0002 0.0001 19.37
25 0.0048 0.0031 0.0006 0.0002 23.25

5 0.0000 0.0000 0.0000 0.0000
10 0.0004 0.0003 0.0001 0.0000 71.23
15 0.0017 0.0013 0.0003 0.0001 35.48

20 0.0048 0.0031 0.0006 0.0002 23.11 30 0.0087 0.0039 0.0008 0.0003 12.61
25  0.0117 0.0069 0.0014 0.0005 19.62 35  0.0161 0.0073 0.0015 0.0005 12.98
30 0.0224 0.0106 0.0021 0.0007 13.77 40 0.0230 0.0069 0.0014 0.0006 7.42
35 0.0382 0.0158 0.0032 0.0011 11.28 45 0.0310 0.0081 0.0016 0.0007 6.19
40 0.0583 0.0201 0.0040 0.0015 8.82 50 0.0416 0.0106 0.0021 0.0008 6.05
45 0.0816 0.0234 0.0047 0.0018 6.98 55 0.0543 0.0128 0.0026 0.0010 5.49

) B 2, 167HEER D BER ) EEH 2, I6TRBIMDOBAR
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Table 45. Growth of a 64-year-old beech sample

B4R Height growth

43

®—46 SFAEUAKROERBLEERXK
Table 46. Growth of a 65-year-old beech sample

&4 K Height growth

oo RER T M OE £ ¥ B ARR oo RER E B OE F P B £EX
(m) (m) (m) (m) (% (m) (m) (m) (m) (%
5 0.97 0.97 0.19 0.19 5 0.70 0.70 0.14 0.14
10 2.63 1.67 0.33 0.26 22.19 10 1.74 1.04 0.21 0.17 20.04
15 4.50 1.87 0.37 0.30 11.31 15 2.86 1.11 0.22 0.19 10.36
20 6.80 2.30 0.46 0.34 8.61 20 5.63 2.78 0.56 0.28 14.56
25 8.44 1.64 0.33 0.34 4.42 25 7.30 1.67 0.33 0.29 5.32
30 10.30 1.86 0.37 0.34 4.06 30 8.55 1.25 0.25 0.29 3.21
35 12.50 2.20 0.4 0.36 3.95 35 10.30 1.75 0.35 0.29 3.79
40 14.30 1.80 0.36 0.36 2.73 40 12.30 2.00 0.40 0.31 3.61
45 16.10 1.80 0.36 0.36 2.40 45 14.30 2.00 0.40 0.32 3.06
50 17.97 1.87 0.37 0.36 2.22 50 16.50 2.20 0.44 0.33 2.90
55 19.63 1.67 0.33 0.36 1.79 55 18.30 1.80 0.36 0.33 2.09
60 21.03 1.40 0.28 0.35 1.38 60 19.80 1.50 0.30 0.33 1.59
64 22.00 0.97 0.24 0.34 1.14 65 20.80 1.00 0.20 0.32 0.99
BEfR4KE Diameter growth BEf4E Diameter growth
oo RER E M OE £ F B 4ARX oo RER E M OB F OF B ARR
(em) (em) (em) (em) (%) (@) (em) (em) (em) (%)
5 0.00 0.00 0.00 0.00 5 0.00 0.00 0.00 0.00
10 1.53 1.53 0.31 0.15 10 1.06 1.06 0.21 0.11
15 2.98 1.45 0.29 0.20 14.26 15 2.45 1.39 0.28 0.16 18.24
20 4.83 1.85 0.37 0.24 10.14 20 4.14 1.69 0.34 0.21 11.06
25 6.80 1.97 0.39 0.27 7.08 25 6.52 2.38 0.48 0.26 9.51
30 8.93 2.13 0.43 0.30 5.60 30 8.69 2.17 0.43 0.29 5.91
35 10.25 1.32 0.26 0.29 2.80 35 10.15 1.46 0.29 0.29 3.15
40 11.57 1.32 0.26 0.29 2.45 40 11.75 1.60 0.32 0.29 2.97
45 13.24 1.67 0.33 0.29 2.73 45 13.41 1.66 0.33 0.30 2.68
50 14.89 1.65 0.33 0.30 2.38 50 14.80 1.39 0.28 0.30 1.99
55 16.39 1.50 0.30 0.30 1.94 55 15.57 0.77 0.15 0.28 1.02
60 17.96 1.57 0.31 0.30 1.85 60 16.18 0.61 0.12 0.27 0.77
64 18.89 0.93 0.23 0.30 1.27 65 16.92 0.74 0.15 0.26 0.90
HE4ER  Volume growth HE4ERE Volume growth
o RER E M OE F OF ¥H AERR o RER E M E F Y B ARX
) @) @ @) (% () ) @) @ O
5 0.0000 0.0000 0.0000 0.0000 5 0.0000 0.0000 0.0000 0.0000
10 0.0003 0.0003 0.0001 0.0000 107.16 10 0.0004 0.0004 0.0001 0.0000 60.44
15  0.0019 0.0015 0.0003 0.0001 39.89 15 0.0016 0.0012 0.0002 0.0001 30.35
20 0.0066 0.0047 0.0009 0.0003 28.62 20 0.0045 0.0029 0.0006 0.0002 22.56
25 0.0155 0.0089 0.0018 0.0006 18.75 25 0.0124 0.0079 0.0016 0.0005 22.61
30 0.0326 0.0171 0.0034 0.0011 16.00 30  0.0262 0.0138 0.0028 0.0009 16.14
35 0.0506 0.0180 0.0036 0.0014 9.21 35 0.0476 0.0214 0.0043 0.0014 12.66
40  0.0713 0.0207 0.0041 0.0018 7.09 40 0.0695 0.0218 0.0044 0.0017 7.84
45 0.1081 0.0368 0.0074 0.0024 8.68 45 0.1040 0.0345 0.0069 0.0023 8.40
50 0.1526 0.0445 0.0089 0.0031 7.14 50 0.1392 0.0352 0.0070 0.0028 6.00
55 0.2009 0.0483 0.0097 0.0037 5.66 55  0.1700 0.0308 0.0062 0.0031 4.07
60 0.2563 0.0554 0.0111 0.0043 4.99 60 0.2005 0.0305 0.0061 0.0033 3.36
64  0.2927 0.0365 0.0091 0.0046 3.38 65 0.2290 0.0285 0.0057 0.0035 2.70
) Bt 3, 20BN OHRAAK ) B¥M 3, 20RO BRAKR
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Table

47. Annual growthrate by breast height diameter
class of trees and stand growth rate

B OB 2 F £ B X %

[N

(em) | 3044k | 504E4E | 8044k | 15044 | 20064
6 10.7 | 10.2 7.9 8.9
8 8.6 | 8.2 7.0 7.6
10 & 7.0 | 6.5 6.2 6.5
12 £ 5.9 | 5.4 5.6 5.6
14 o 4.9 | 4.7 5.0 4.8
16 41| 41 4.5 4.1
18 &% 3.4 | 3.6 4.0 3.5
20 ) 2.9 | 3.2 3.6 3.1
22 L 2.5 | 2.8 3.2 2.7
24 < 2.1 | 2.5 S 2.4
26 1.9 | 2.2 2.5 2.2
28 6 2.0 2.3 2.0
30 5 1.8 2.1 1.8
32 3 1.7 1.9 J
34 1.6 1.8 1.5
36 1.5 1.6 /
38 1.4 1.5 1.2
40 1.4 1.3 1.1
42 1.3 1.3 1.1
44 1.3 1.2 1.0
46 1.2 1.1 0.9
48 1.2 1.1 0.9
50 / 0.8
52 1.0 0.8
54 1.0 0.7
56 1.0 /
58 / 0.6
60 0.9 /
62 / 0.6
64 0.9 /
66 0.9 0.5
68 / /
70 0.9 0.5
72 /

74 0.8

st

) 2. ) )

o 4.55 78 | 1.31 1.04

) ASTEE R LERE O KA oo b D,

HEHEET VY A5 -RL X5,
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248 AMABHERX S
Table 48. Classification of trees by OHASHI'S tree-form-class method

& 7 OB
30 £ &£ | 50 & &£ | 80 & &£ | 150 £ &£ | 200 F &
100 92% -81% 96% 91% 66%
200 1 0 0 0 8
; J:I’}goo*) 300 0 0 0 3 5
400 7 19 4 6 21
500 0 0 0 0 0
100 47% 73% 66% 95% 36%
2 000 200 11 0 15 5 1
FR A 300 21 15 7 0 34
400 18 11 1 0 15
500 3 1 11 0 4
100 65% 7% 75% 93% 46%
200 7 0 10 3 10
e 300 12 8 5 1 24
400 14 14 2 _ 2 17
500 2 1 8 0 3

E) 100 : B, 200 : REHE, 300 | BFEHTL00 | RAEE, 500 1 # ] K
G

30 F & 50 F & 80 F % 150 & & 200 & &

10 58% 49% 67% 60% 68%
1.000 20 18 13 20 14 5
’ 30 2 0 0 0 5
(kB
40 22 28 4 20 11
50 0 10 9 6 11
10 48% 53% 57% 35% 42%
2.000 20 28 22 21 23 42
’ 30 1 0 1 0 2
(F R A
40 14 14 3 24 6
50 9 11 18 18 8
10 52% 51% 61% 45% 51%
20 25 18 20 20 30
H 30 1 0 1 0 3
40 17 20 3 23 7
50 5 11 15 12 9

) 10 EER, 20: /DR, 300 KM, 40 SR, 50 FEEAKR

GEBOR D
30 £ & 50 £ £ 80 % 4% 150 & 4% 200 & &£

0 67% 81% 87% 80% 89%
1,000 1 15 0 0 14 5
(EXx M 2 17 10 7 3 3
3 1 9 7 3 3

0 53% 7% 66% 93% 68%
2,000 1 21 0 8 0 16
(F B X 2 25 19 20 4 8
3 1 4 6 4 8

0 58% 79% 72% 88% 76%
5t 1 19 0 6 5 13
2 22 15 16 4 5
3 1 6 6 4 6

B 0:xkRARL, 1:FREBHPEOHEID
2 EREOBEELLD, 3 BE - -FEOIDLO
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L EXF RS BERT RS S

F4HE BT

CEMEE S X ) ILBbhs, T, BBRELYERICOVTLD L, EBATRERIS
{TeBieohT, BEBRNSW LSS hBEEIEDORS, BROREYHRD L, MKt
BARIRADKR WL DHEL, EMCEDBIZLchis TRANREL RBEREYRL TV 5%,
DI &R, HEK, Fve-7R, 77 VARAFCIHZZBEURETOBRCETENTE
h (F—49~53), 30 F~80 FEDOG IS TRIHERRAKHEH(30~40%), 150~200
FEDERKG TEARALD 2BEBRBA L Inb - Tl is T3 (12~13%),

n—49 FEIBERS GOEEMT)
Table 49. Classification of trees by KAWADA’s stem-form-class method in the 30-year-old stand

X 5 7 > Z o fis K EH &t
X K K| # B K| K & K| M OB B KA B K| H KK
A 16 32 12 20 15 30
B 7 12 8 12 7 12
B’ 16 29 20 32 17 29
C 41 18 28 19 39 18
D 13 7 22 13 15 8
E 7 2 10 4 7 3
Hi 100 100 100 100 100 100
50 MEHAREKXS GOFELEKS)
Table 50. Classification of trees by KAwWADA’s stem-form-class method in the 50-year-old stand
X & 7 > £ o f K ¥ 8 it
&= # K # R K x ¥ K » O® U = #OE K
A 26 50 6 7 20 34
B 8 17 33 51 16 30
B’ 7 17 24 29 13 21
C 38 11 9 3 28 8
D 21 5 19 7 20 6
E 0 0 9 3 3 1
F 100 100 100 100 100 100
®—51 AHIABEXS GUFEENS)
Table 51. Classification of trees by KaAwADpA’s stem-form-class method in the 80-year-old stand
X & 7 > * o8 EHB it
* ¥ K| M | A % K| M R K| FEL|¥EK
A 13 38 11 38 13 39
B 10 20 2 2 17
B’ 10 18 4 10 16
C 51 19 46 26 49 20
D 10 4 28 22 16 7
E 6 1 9 2 7 1
Hi 100 100 100 100 100 100
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52 Fv=—-7RBRERS (50EELKS)
Table 52. Classification of trees by Danish stem-form-class method in the 150-year-old stand

X 5 7 > Z O fl K ¥ H it
= ¥ K| # B K B h BB HE| X ER|HER
A 25 41 5 28 16 40
B 19 37 2 18 12 35
C 29 2 43 26 35 5
D 27 20 50 28 37 20
H 100 100 100 100 100 100

%53 775 vARREXS Q00ELMNS)
Table 53. Classification of trees by French stem-form-class method in the 200-year-old stand
X 5 7 > z O fib [k % 8 &t
=7 R’ X ¥ W o =

X ¥ K| ®E K| X K
A 24 56 5 73 20 57
B 16 30 0 0 13 29
C 60 14 95 17 67 14
Hi 100 100 100 100 100 100

4 TroHLIETAIER

TFOBE BIHOFHCI > THHELLRL 5K, K7FHHEILHMINIAK
CELL, FFBAESCRBEE SR ERBOLVRSEHEL T3, $i, BETREEA
D5, EFFERTFEOVT, HFARMERSICE V- TRO B LEREYTHBL CH G54,
FTFDENHEF T FRENTELLKE R TV B, FhfilhdECKHEOK/LENE L,
ZH LT EnbBORKRTFIEELEL, FLEOBELE LV LV 25, RILK 7 HHER
ROERRIEF 7 FOF IR TW L HEVERZRL T3 (Bi#BER—19 & 20), X HIEHK
7R IE T IR R, BEEECEELR, BERERIOL0%, HEARRALS
W (Ri#BE—24 & 25), MEDZ Enbd, £RABEAZ, POBEARRKDOE KT TS
BRBOEELEL, FRFOBRELELVEV2 L,

5 /N B

BEDZ &b, 7HRERDETH-> TRLOFEELXFEEH 1), WAMTRRIK
Bzt AROEB T2 THBESE ERSBROFBIC OV TIELIHELB2HT
BARIEBDTHHH, EHLZOMTOFHICL - T, EMCH S EROETHROLIELED
ERELTUERTEL S, Liti-C, BERGOHESZICL » TRV 202, &g
CEAHY FETAHEE Y, BUOHEBRLEL, WRKOBELXETIRLZLEALEELL
<, RE 150 FREOMRIPMAEDOERLELTELLRL S,

4. RO EEH

THOEFH, HKOBRICL - TEDL S RMEZT 20 2BORTHID, ZIT
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P54 T HHBAKROIRE A LR
Table 54. False-heartwood rate of several discs used for stem analysis of beech samples

% = 1 2 3 4 5 6
Bt F 5 @7
EE I 45 55 64 65 185 185
* B E R (em) 14 10 20 18 38 48

B A 13 12 22 21 21 20

M gb(m) % L X O»

0. - - - - - -
0.3 0 54.6 0 18.8 11.2 46.1
1.3 0 58.0 0 24.0 21.3 52.1
M 3.3 0 28.3 0 20.2 27.3 54.7
5.3 0 0 0 17.1 23.1 52.1
LS 7.3 0 0 0 17.7 18.1 55.3
[ 9.3 0 0 0 12.7 12.2 49.5
2 10.3 0
" 11.3 0 0 14.3 4.7 42.9
12.3 0
O 13.3 0 7.0 0 34.0
x 15.3 0 4.2 31.2 2.8
17.3 0 2.1 0 2.2
18.3 0
19.3 0 0 0
20.3 0 0 0

i1, 2 FS3— ' AECLARBEMOFTHFOER L KSR L OB SV TR LI, 7t
B, TITWIKRSEREZ, HKoBEo L, LoBBRBRYIEEL W5,

D KGR

REIHT O 7 FRORGBRICOVTEHS L, FiBE-9I ER—82b 3 nibh3a X
2, Fhbgs SR, BBt LN nEBrbBIK, Fh—XHhhbirBErE
BHRCBTL, BRICE LI, WK EGEET o> TV 5,

ZDOha ¥ AR, 2—v v D7 FONMER (R-55) LHBEL T, Sy Tiddic
<, WG TRRENL, EMKG TRETEL Lo T34, ZhiZRBEFERLS <,
FBBT5L51, BHEIBUTCRBORDEELOND, IBEEERCOVTHRS L,
—RiZ T OBTHENEL, MHRREZELTCOARGHREVEV2E55 TH D,

2) EHOER

FEEBDOFEFORKIZE—H6~60 DL B HTHH, 7 OH - hishiTshdik & ik
BWTA e, ERRCEBHNSVER»ZEDbhS, i, HYBECKV-TEFEEORD
Ll 150 FED 2 MG IOV THRD L&, KEET 7 FOEEROBV-HS (F—59) kKkiF
HHE-GHOEFRITRTH S, UEELEENSCELL, —CRERBEL VW 5K5GE
—58) DEFHIIBIFTH - 1,
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x 20
15 JOELEHRS
-8
10 4 —_— &
--—-- FF05
5 -
v v 1 ) L
10 -
5 -
5 -
5 -
5 =

T T T T
5 10 156 20 mEE (m)

E—8 HEkAKES
Fig. 8. Number of trees by height class in each sample plot.

RITRETREE X D 153 RELIC I\ T, 1976 S T A K —F it X B0 XREL 24T - e
FEH ORI (1985 4 8 ABAE) HmeiE, F—61DLkHTHB, AEFOKEITOLHE T ha
Bh225m® T, ZhiCBROLRIK BFEOER 116 m®) 1T\, 1976 Fieh &L, 1977
FIEI 23% DRIELR REEOERK 89 m®D 21T - T\ 5, BERTBABRANL T
ELTW50, 7rOEFIEHTRL, 1985 FHFE, ha Kb OHEBHIZH 38,000 &, St
#7 20,000 AEBL TV 5%,

3D MO EEHRCETIEE

LEDZ Enb, 7IHOBFRRO—EIZ, HKIBRCEVTTFORAEL, K&
DESG ERMBEEL T bdtE2 bR, ZOSCEL, £E%13119794 L 1983 FE izl
B2 ERE TAROBELERL, KBRIA X7 + AGHET - 1219,

CORBRO—MWarRE, R—9DLEh) THD, Thbd, ZOFHICL-T, 181 H
=7 L7 OAARDEE, BILHABRICEITABRNOY — 2754 2 ¥ »=FTi12670nm, 7
FTIR680nm & 72Tk D, LAV ARDBLREZE, —F, L TFAREb b7 FDM
FROBEIL, BIMREBRGC CRERBORBEHEELRL, L« FTAD 7 F 2RI
THREBERED D ZLEEIDT VD, 25 LA F ASHOKER, BHzRETHS
BROBXYEET L LCEERFR» I RE LT, BEBEI L - TR I h 5k H
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Table 55. Beech yield table (MRS, IR D)
ES # N M & K
R P T e i e T i e— -
& 2N m m m om m & m m
30 | 15602 | 47 | 3.8-58| 6.5 3.1 - - - —
3 | 9,351 | 6.1 | 5.1-7.4]| 7.9 4.4 - 6,251 | 4.9 —
40 | 6,294 | 78 | 6.6—9.2| 9.5 5.7 24 | 3,057 | 6.0 -
45 | 4398 | 97 | 8.4-11.2| 11.4 7.2 49 | 1,8% | 7.3 -
50 | 3,276 | 11.4 |10.0-13.0| 13.0 8.7 | 1122 | 8.8 4
55 | 2,555 | 13.0 [11.5-14.6 | 14.5 | 10.2 | 107 721 | 10.5 6
60 | 2,035 | 14.5 |12.9-16.2| 16.0 | 11.8 | 137 520 | 12.1 10
65 | 1,65 | 15.9 |14.2-17.6 | 17.3 | 13.5 | 166 379 | 13.8 13
70 | 1,381 | 17.2 |15.5-18.9| 18.6 | 15.1 | 195 2715 | 15.1 15
75 | 1,170 | 18.4 |[16.6-20.2| 19.7 | 16.8 | 222 211 | 16.3 16
80 | 1,004 | 19.5 |17.7-21.3| 20.8 | 18.4 | 250 166 | 17.3 17
8 868 | 20.5 |18.7-22.4| 21.8 | 20.2 | 274 136 | 18.3 19
90 75 | 21.5 | 19.6-23.4| 22.8 | 21.8 | 297 112 | 19.3 20
% 664 | 22.4 |205-24.4| 237 | 235 | 319 92 | 20.2 20
100 588 | 23.3 |21.4-25.4| 245 | 25.2 | 338 76 | 21.0 21
105 525 | 24.1 |22.2-26.3| 25.3 | 26.8 | 356 63 | 22.0 22
110 472 | 24.9 |22.9-27.1| 26.1 | 28.5 | 373 53 | 22.8 22
115 427 | 25.6 |23.6-27.8| 26.8 | 30.1 | 388 65| 2.7 23
120 388 | 26.2 |24.2-28.4| 27.4 | 31.7 | 403 39 | 24.5 23
125 354 | 26.8 |24.7-29.0| 27.9 | 33.4 | 415 34 | 25.3 24
130 324 | 2.3 |25.2-29.5| 28.4 | 35.0 | 427 30 | 25.9 24
135 298 | 27.8 |25.7-30.0| 28.9 | 36.7 | 439 26 | 26.5 23
140 276 | 28.2 |26.1-30.4| 203 | 38.2 | 451 2| 271 23
145 257 | 28.6 |26.5-30.8| 20.7 | 39.8 | 462 19 | 27.6 23
150 240 | 29.0 |26.8-31.2| 30.1 | 41.3 | 473 17 | 28.0 23

#) R.Schober:Ertragstafeln wichtiger Baumarten 34pp 1975% b

R—56 S0EEKD OEFAEH
Table 56. Number of seedlings in the 50-year-old stand

Lot &
N - # ES
7 Ea T Ot AZES &t
i & 0 133 133 WEMEHI ImX 1m
# L 0 0 0 FAERERIL10m X 29, 4m
% # 15 3 18 M
= MEERZ6mM o7 Fohn3

Gl Bt 15 136 151 WA K60%, HE63%,
B BIERIE93%

BE X0\ EH/O S D

REBH230~130cmE D b D

$i82130em B LA E T, WEBER S5mkFOL D
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B—57 S0FAEKZ OEFAKE

Table 57. Number of seedlings in the 80-year-old stand

15 ]
7 + | FOMKER it i *
i ] 0 25 25 FAEHEEE LI mx 1 m
3 i 6 5 1 FEMERIZ10m X 33m
5 18 5 2 7 A E
=) it 1 32 43 RLL 70%, 82%

) HEREEI87%

N—58 150FEMT (A DEHAREH

Table 58. Number of seedlings in the 150-year-old stand (A)

15 =
: - 8 x
7 > | EOMRES af
# ) 55 90 145 AEMERLI2mX2m
#® 1 55 10 65 FEMEHL10m X50m
b4l B 0 15 15 R
& it 110 115 225 mL< 36% 75%
+ | & & 1,460
B X & (@m 260 B
| P H K@@ 140
& D 16BN OEERERMB
2) HIEBREER55%
B’—59 150FEMG (B)DOEHFAETH
Table 59. Number of seedlings in the 150-year-old stand (B)
B &
7 > | FofnEes it " *
# ] 0 75 75 AEHEEL2ZmX 2m
-3 18 0 0 0 HAEMEHIZ10m X 40m
% B 0 0 0 A £
& it 0 7% % B 77%, 89%
+ ¥ B 2,563
B X E ( 260
+ | B K (m 150

E D 169EANDOEERBKMC
2) HWERERET89%
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B—60 200F4EHD OEFAEK
Table 60. Number of seedlings in the 200-year-old stand

| %
- 1] #
7 F | FofKES it
#E [} 7 3 10 FAEHEE LI mX1m
i L 0 7 7 FAEMEHEZ10m X50m
% Lot 0 5 5 fA +
& 5t 7 15 22 BL< 80%, 96%.

) BEREERT8%

FEFXRIFILTWB I Ebnbh,DE D,
T HUTHE « SRR BB I L
557 THBHT LHREL T 5B,

H B

RO OBEHFEBFELLDBIDI, —
ERU EOREYHRTHZ LAXLEROI
WO ETH WA, BEFHRSBERICL - T
HEXhBZEnn, 7FORHFLRET S
72z, 2EDTTFUNDRERYER
T, MRRLEVX S RBERTY 2 &N
HEThB, ¥, HERLYERL B
TREFNRL, BBOABLREFTH S,
Zold, RERPEEE S VELERTS
Litiz, EHREETEH TR LESOERH
BEERT5 C L NBEETH 5,

V. TrHofEki- T 28R

1. fF ¥ &

RATHBEENOZREMOTE - 517
DRER, THHROKHE, WTER, EF -4
ROFERMIBIEI i, ZOMikD 7+
FRAC B BENC —FARBCEV-C LA
HBLn, Zhied LEEIFELERTS
CERATHBOBER 7 FHAOEEOE
DBORAEED TH Y, FRHARBEOFELED

%61 »ERLHGOEFAEH
Table 61. Number of seedlings in the surface-

raked stand
X5
% &% M it
it

. 438
v A 11 69 80
I RF S 0 3 3
F=7 N3 2 3 5
14 2 v $ 0 1 1
= 527

st 165 362 (70,267

& D 153%#, 5X15nf4D
2) #EWAThads b A

340 400 500 600 700 (nm)

B9 E-TROXEBIRA~Z bAEK

Fig. 9. Spectral curve of the leaves
of the upper and lower trees
in a sample plot.
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ENBWMBERE TR, —HREFEC I HEE - EFORER, 7FoMuEk LEETDH
b, MifixXFAR/0MEBERTHIZ b RD, ThBZhETORBEEDT, EHE 7
HieR LT, —BARERGCICA I AWREEIRIBL VB E V2L 5,

—RCIHRIFE ORI L U TRRIFEND D, ThiZMMRBEELE T, EFMHCA - THh
LT, TR, REETOIEETHD, SHLROBMBTIERIEELEAT S L8
EFLV ThROLEFMCA - Trb, BRCBECS T TRELEF v RE 22, B
LECEFETTIRBIDOTH S, 2 VEEO 77K T, BEOHARENSECEY
EErHEL, REX-BR-£EEREVIBREYLEIONIVTEAS S, ZHIBEEN
KEPABZ LY, ERIFEOATHRT ARG TOERIINGVCREL S Z EHMNT
EH0HLT, REEEAEENBESTHY, RARCEFHBFEODERLBE KEN1LT
BB, Itk, TOEOKRFIMEE LTS+ OMKL#T, MoLEMIBEL TSI OBOE
S5 ERD B, THhIRFEROVLHYP L "eHBIR CHMTSLORFHIEL, FroEHE
(BT HBERZ S 2D TH S,

2. IEFH®

BRSO T RONEICE T 5ERDOELEL, KFEEEHMORE - FHORER, KOR
DTHBH, TRHLLYGMHRORERZ, AREDS\IFH DEME REOHR, KD
B EA L ER L, AUERKCLEIcEhEF v =—7RKABE Ly, EEFH
TASERKTRE 7S Vv ARRZFAT ORI GEEbR S, kAR RFER O B &
R, Fv=—7RNIACERIME, 75 vARRAFC LBEBRCELRETREVSDTH D, —
BICERNERIET TRk ETHE, TYULEAEEEL DHVEPRLBETHI LITRED
T, CORELLTHEE OBV INEROFEHREZER/ L It idie by, Fil 21X SCHOBER O
FEERD 7 INEERS (2, EEO 7RI BN I CEETHLBbhBEDT, AERD
FEHAEDI,

ERBRE DKL, VA YIKBTD 72U « AEXHKOBER, —FHoXEI R
15~40m DEEMAXFERM &L LT 529, BFROEMN® TIL13~14m OEROBRERX A
BADETHRELELTVB, ZHEDOVWTREFORTBRCRAEORE, v+ 0BESY%E
RLTRET S, HEHEIEEIR RV SEBTAZ L 3THRHTH 5,

3. AEEAR

WRIEE T, WML, BRCEFROMMERLHEET HLEND 5, RITKBEE
NEERDOFFRERRI N CEROERPHRGTEROERY ST 2, EE 7 FTHROBEE, K
BERR 50 cm ZEIET 5 L Thid, 150 FREORBENEYTH S 5, £ & THIRREMED
FREEFANCRT ERD X 5 12785, ki 10~15 S FEFLR, 50~100 £ 2RIE, 100~120
F 34X, 130~150 G REIfR & 3 5, E RE R OMEMIEEL 5~10 4, MURLIEZ 10 F£5i7H,
ERLEDO L NIZ I~ EX TR EFRELIONIWTH LS ENRBENTESL IS Tkh
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i, MMERAZFrERTETHSB,

BL, 7rHRiekFaR/LOREETEBREFBIET B0, BELEHORR LT +HHkic
B HBETIR, &L EMEROBVWEEOMUE LT, BRI - T, K7+ EBb
NBLOXBRENC~—F Vv 7 TRETH B, 1B, BRCEBRTEITEFAEELL,
ABZL oD 0T, SHEIIEL—FKE, HMIEIR« BB T2 X 5EET 5 &L 34R
THb, SHTBRY - T, FrOhKk s EFiRRTn, FrofikcizdbionX o
BELSD THBRRELYEECT L3, Mot THs, —HBELKHEOBVWKT F
WHOKGTRDE Y RMOREBIMIZITE Z LANETHS S,

4. TEEROTR & INEHE

FERIRIFEOBM L 7B Z L, TTRONLERYTHD, BB 7 FHROBE TLEK
RERY L HDT, HRIFERERRT A L b, ¥ NEHEECIHERESELE,
WEABACTNETFEEYEETE S HUFNAGL R EAB2 35 & X\, HlL TR EE
DEBEFERBIKRD L > ied, ThbbRABOBETE T3, 7 RENRLSTER 26,800 ha
DA, EALZTT S EROEE 1 BIREMS &, BEROH 2 BIREMS 5 X 07 + SR
M 2R, SEROBEENROH 2 WIS 133 X % 7,700 ha, %DER 21,339,400 m®
Eiso T b, WM (U) % 1604 L L, ERREMOTUEORSER F) LER (V)
DEBEELY D Ti2Dd, ABOFHKERBCEBRINTVBEER (D) 1% BHLTE=
2L+ EXE AT s e, SRR 23,400 M0 B, RIEIHBEICK B BED 7
FOUEEE I 26,500 m® T, BEOFEI32,700m® & 2o TWBDT, BiEr®E 288, &
BRERETEVLO5CBbNE, b L3 SEEERY 1% EBRBEICLATVW5DT, SHEHE
B7elE %275 &Thid, CoRBEYLEESZ :AFHEEh, ERERBREOHMINIEATR
Ho ZDOZER, KERIVESLVIEIUBEDERRELRLTUVWAHZ ENbLLHEINS,

METRBRIRERBBKS N, HYEELEDTWLLS e 25 TR, THROFERLYE
WL, NEREYERTSZ L 3RETHE, OB IHERE DD/ FER LRI
EL, BRPARTCNELEFFYRERETH S, FOEEEMOREIE, FHAMNERTK
FRIRMRBREIC e > T B T E R BT S LT hiE, 0~ 40 ERBRELETHS D, BRI
EMOTRANE L, COFETRRBEZEORSLhOD B L S eHhka T, 1—2 BOHKETE
FaeTTTH2Lb2ueBiv, RIHKBEE 169 KHR L RFEDHTH D, DX D e
g, BRORBRORATREMVEATES LS RENEFRATHSD, D HEEIK
R TEROEEBOSMHKS TRBAZND L S CHERTI>Z L TH B, EbIL, 70
EFORREHRICAHL TE, HERLEOEFMIFLLHET 20MNEE L\ b, FoOR
BERYERL CEFRETOILEND B, FAMKABICY ) EFHHLES I, £B4R
EXRDHRL, HHIRE, BHELERTYI I AERNLETHSS,

LRI BT HER 7 FHRTIE, WThE LT BEOHEYEL L NEREL, BIE
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OWELIEE, RiEVEEE K50 THLOERNLETH B,
VI. & |

A, CEBEEBERRICEBT L T3 7+ Ok - Bl L BN Er» XL, B
RSB L BER AL T A EXBRELbDOTH B,

T XEIBHMEAEFRTHY, NEMRTIZ LRI VEENERDD LV HEE
ThoThb, o THENRREOBEEYIART 5103, MO EAERYH BT ERT Sk
EXETTHZENFETH S, AWETE, ZOELHOTBITHEBEAD 7+ ixt
R, ERIVBE L CBHUOMORE L OBEY, BESE, HOBR, HBHICRE - 56
L, UTofER%y zic.

BEO 7 FHREERD, BENC—FRELRL, 7rodtBR#HF L5 LbH-TH
LOSWHERBAIEIROKB & & b cHml, BEAMEORRR, VWb ak7 FHG =
BEMRG 2D TEh > T, o7 F OMKPLBEERS TR, BEFLTRTHL0EL, 7
FLNDOLER? D HBERLL, FEOTELRFRTIEFNEBNREF T, BEDO I,
VbW BEE TSNS T, THLIA—HBDOE 7 FHRG 3K T RGO 1.5 BOoEREYR
L, BRI, #8100 EHik CRADERRKETRL, UERECETLC I, =7, F
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Summary

The present study was carried out to establish the management system of beech (Fagus
crenata BLUME) forests in southern Hokkaido based on the analysis of the relations among the
stand composition, land condition, growth and quality, especially the formation of false heart-
wood. ]

Since the beech forests widely distributing in this district, are situated near the north limit of
its distribution, the beeches are generally inferior in growth and quality, compared with those in
Honshu. Accordingly, the former forests are apt to produce the trees of false heartwood lowering
markedly the timber grade, called “red beech stand ”, while the latters are rich in the trees of
high quality, called “blue beech stand”. Therefore, the establishment of the management sys-
tem must be hastened in Hokkaido.

It is defined that the false heartwood is formed by the stimulation from the outside in the
course of growth of the trees which do not in general form the heartwood. The cause is not all
clear but is supposed to derive from the wound wood gum secreted by the resistance against rot
fungi invading into the stem through the dead branch etc., or from the coloring by oxidation due
to air permeating through the inbark or broken branch etc., while the star-shaped false heartwood
is said to be affected by bark beetles. This false heartwood is especially formed in over-matured
trees, showing the colored trace like radial rays on the cross section. The following factors by
which the beech is changed to the red beech have been reported : infertility of soils, wind-beaten
site, tree aging, pathogenic sympotoms and injury of insects. It has been also pointed out that the
beech grown in lower temperature circumstances or thin stands, becomes malformed.

As the false heartwood is formed with aging of the tree under worse environmental conditions
and extensive managements, it is necessary the intensive management system is established to be
able to cope with various stand conditions by preregeneration work possible to prevent the
deterioration of quality, and the decline of productivity inducing the red beech stand.

Some experimental sites are set up in the beech natural forests taken charge of Matsumae
Prefectural Forest, the office of which is located in Matsumae Town, and controls the forest area
of about 48,000 ha. Owing to the location and the oceanic climate, it is considerably warm in
Hokkaido, as shown at the annual average temperature of 9.5C, while the precipitation amounts
to 1,200 to 2,000mm a year. The geological features show that it belongs almost to the Paleozoic
strata and partially to Neogene strata, composed of green tuff, andesite, sandstone, mudstone
etc. The soils are brown forest ones, classified nearly as B, type (properly wet brown forest
soils) according to the Japanese Forestry Agency. Since the district belongs plant-geographi-
cally to the northern Temperate Zone, the beech is occupied at 60 percent, mixed with such broad
-leaved trees as oak (Quercus mongolica var. grosseserrata), maple (Acer mono), birches
(Betula platyphylla var. japonica, B. ermanii) and basswood (Tilia japonica) in the natural for-
est of 43,000ha. Half of the area consists of the old growth forests, dominantly occupied with 150
to 200-year old beech trees which are inferior in the quality containing the false heartwood, as the
forests are situated near the north limit.

The experimental sites were surveyed by selecting some sample plots of 0.01 to 0.36-ha area
in accordance with the differences of tree age, stand composition and land condition. The
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followings were practiced : the tree inventory including the number, breast height diameter, tree
height and crown height, the measurement of illuminance on the forest floor, the soil analysis, and
the growth examination at breast height with PRESSLOR’s increment borer. Moreover, typical
beech trees were felled and used for the stem analysis. The trees measured were classified by
OHASHI's tree-form-class method etc. and illustrated vertically and horizontally by the belt
transect method. Meanwhile, the cross sections of the piled beech logs and the discs used for the
stem analysis were observed and examined on the area rate of false heartwood, the color and the
shape to clarify their actual condition.

From the results, the conditions brought about to the red beech stand are as follows: 1)
Stand of imperfect decomposition of soil humus, situated at over 400-m altitudes or wind-beaten
places. 2) Stand composed of trees exceeding 150 years old, showing below 1.5 percent of the
growth rate. 3) Stand including the trees damaged by the bark beetles. 4) Compound storied
forest in which suppressed and malformed trees are often observed. It can be eventually said the
occurrence of the false heartwood depends upon the growth difference caused by the complex
factors above-mentioned.

Finally, the following management system should be carried out to sustain the harvest and
produce the beeches of high quality :

1. The work is practiced to maintain the uniform beech forest including some other broad-
leaved trees by preregeneration system.

2. The beech forest under worse condition is repeatedly and weakly thinned in a short period.

3. The red beech is preferentially cut.

4. Since the trees of sparse or compound storied forests cause the indefinite buds and the bent
stems, they are densely grown in the young stage to create the uniform forest, and gradually
thinned in the adult stage according to the thinning system.

5. As the trees in the old stage lower the growth and change to the red beeches, the final
cutting age would be about 150 years old. However, that of the blue beech stand could be more
postponed.

It is concluded that the beech forests should be managed with improve cutting in the young
stand, thinning in the adult stand and final cutting in the old stand by the preregeneration system
consisting of shelter wood and its group cuttings. In these cases, the improve cutting is desired
to be practiced by TERASAKI's D-type thinning or French method, the thinning by KAWADA’s
method, the final regeneration cutting by Danish or French method, in which the age is flexibly
determined for the preregeneration system in consideration of the false heartwood occurrence.



