HMKEFIE  Bull. For. & For. Prod. Res. Inst. No. 362, 1992 155~169

B Bk o EARKERRICB T 5 FARDEEKR

MNERIEY, HARC®, NIREE®, LB &Y

TakeucHI, Ikuo, Ochiar, Yukihito, Kawasaki, Tatsuro and Anpo, Takashi :
Growth of Understory after the Harvest of Overstory in Short

Period Two-Storied Forests

E 5. AN _BHMOBYEAEERET Y, PAXF-TRAIFEH_BHE EARE-FTAE
J FAT B 2T, FPRETRTERIELLES EOTARREILD VTR L, FTAZ £,
TADOTAUY HMECRL B> 8FLTEBEN 2.2m OLZFLEREKEL, ZOREMIRE
BELTWRYL, FTARE Z FH7E, TR LS L 2BITE%21T-> T, 4 FETEEREN
45m DEXIEREHBLTCVE, TAR¥ORERZ, KK 1 FHNSHER, BHEE SE
FLo#EMU L, MNEEIRSEESHEIChAKRE, -, 20K 2, SEHELEML, KER
HRIE - - O RKSEESER 3 EHLE, #MEs4FERLETH -, WEERRERRG,
3% 3EH» S 6 ERITEY 1.1em EKEL, ERBBERICHEEE LUV EERIBIRSTES-
teMoEEIELVWEVLE, PAKBEESFERALL 16 FEOEHBER 7. Tm T, kO BEIK
N TELS, EARBRIRBICTABOREOBN£2EHET 2 &idlibh -, —F, TAE/ FOE
Ry, PARER I FHINEGEZ #HELOREFEL0BNL, ZoMnmEEREEEI#E X
DAEL, RFFPARLEBROBRLEA OGN, ZO0®, b/ +TARKEVWEGIEE T EfIb%:
TARIEREB IEE VR L TH 0, kiK% 14 FRIOEIHERERE 0.53 m, FHRESERRERZ
58mm T, FHEH A3 LREMTH -1, B _BATROFERELS EAKEEREAE LAY
Z05MEd 51213, (KIFk 2~3 FRHRBTRITE 21T CLHPRNTH 5 RSO,

1 & L & I

A, TBRHOSEMIERI NS LT o, “BRROBEHERREEAONSY, —DOHE
ELTTFARSTXOMER LichbEic ERZNBEL, ToRIBEMMNE L TRET 55 Btz H:
55, BB BT 2RI, EARSTRTEEINLH LOTADBKRICOVT, [LERK
FTTHEELLAF oW TORY (BRiEH, 198D #& 50312510 T, TOBEREC>VWTCIEBALL
KEANTVI,

COHMER, SH _BAROBESELBRIET S0, EARXF-TFTARRFEH BT FAB TN Y
MERLAS &, ERETNTEBRLEMECEEE LA > cbksy, EAZF-TRE / +EH 8
Ko FARICEENBEITS 21TV, TABHEBHAZ W -ThH S ERETNTRIEL 108k5r 0 2 B4
D _FAEIRE DO T ROBREIZ > VTR L 720

1991 6 B 21 A%# B#i—6 Forestry Technology—6
(1) (3) PIEEET

(2) H:EEFHTED

(@) EFK¥



— 156 — BB OTARPIAHSE %3625

2 REMSELHWERE

P-1: SHEXRBRLERBO/ HEUEEKRCSH 3 EAZRF-TARFO“BHTH 3, HiLSI2
900 m, BEANIZ 3T LALEEEMEIcHY, TERE By MTHS, FAREAS 4ELEDE (1972
B) ICHES h, MREC 900 m® OBRERBEXEFRE L ce A TARBRETFEMLS, TAD
THID BABETI I - e FAM S EADKIZ, 82EETTNTHIRL 720 FABERORE R, 4MH
DTAD & ERRRICHE I BEARCEMB D OKEV LD EREL 12,

RBECY - TR], TABSEAITREFEMTE, £O%RI0, 15 16 FARCRFEELHERE
BEL 7, HMBER TAREIVEVIULET, TAMAEET CREEL K 100 S THEZ SPI-5
RpEEz AV, 5EE» S 8HEEETREELLZ0ATY 7 VEBMIEICE - TRIELL, Ol
»IZ 1989 4E3 Ao 16 #4EKOFAE T, HEAXOAE, SHEKE L THREROHESMIcabY
TIOAZKAEL, 1m JTEIAREIRDMBRBITETT - /oo 0, HYMTOTAN 8 ELEE oMY
BES FRELOZE(Lic>VTIE, T TIc#E (DiiEn, 1983) LTwa,

P-2: BEE FEAHATNORGHKICS 5 LARE-TKRE / +0_BWHTH 5, #HkSE 600 m,
R 25° oderEREIcH b, T Bp MTH B, FTARE LAY EEDE (19604F) ks h
o ERKITAMBERFEMAT, TAN M4ELEOK Q9734F) ICBFEETTNTHRIELE, C
DR OEE IR, TAOERIES 3mm BEECEIHOFVEEMEELHEICLTBY, TUL 2
o, BfIb%7, 12, 15, 17, 0FEDL 2t 5 EIT> TV 3, BRI, EEHIMELLLE
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TR 13 AT, I 340m’ TH 5,

FAEE, 16FE T TREE 20K, 28448 (1987411 A) kiTV», WRER, &8, &1
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nB, TBRTEAEEZE TS LBHRELD, TNETOTRRITARTELL S, LhL, JoH
ETR, TBRHEEEToE 20 ERETARRMT 270, TATH - bR ERERBELTA
LR EET B,
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3.1 EAREERORIHRER

TAEEOEIL%: Fig. 1 iRlf, P-1 ¥ FAOHEREF I 27004 »ha™ TH-7ehs, DL
SET L 8HLED EARIREFNICIE 2530 KT H » 1oo 10 ARSI EARBIRIC K 28EAREZRE L1
2020 Kic, 15FEARKICIESHEAOBKT 140 KB L, P-2 £/ #TAIZ, 13454
Iid 38004 « ha™' T, MEABO EAREICX BHEERIDE L, 16 FEBOMRIZEL »T 3070
A®D Uk,

EREKEEO®IERE Table 1 iItikL1z, P-1 bR, FTROKBIIENETN B2, 8FLETH»
foo FAIR, SEEDT 1894 « ha”l, FHIMSERAS 48. 7Tcm, FIGHEH 31.8 m, BHBH 436 m® -
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ha™ T, Ry (3EGE# - MEMA 2 ¥ HOEEEERTO0.4 TH - 12,
AFPTASELDOTHMER 2.2m T, T TEABEBTVIKETH - 72, HEOHEENH

(Fig. ) B lm 2UFT»% 3.6m O@FETHS
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TH b5, MAOEHHXBE IR, TARERRO 60
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—F, MROREWEF T OMENREER, R 30
% itk o S OARATIC 20% B D, BEVWERT
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Fig. 1. FTAEEDOZAL

Changes in density of understory.

P-1:

P-2:

2 F-RF B

Sugi-Sugi two-storied forest
AF-b / F EHK

Sugi-Hinoki two-storied forest

Table 1. EAR{KEFEOHKI IR
Descriptions of the experimental stands just before overstory harvest,
P-1 P-2
EAR(Sugi®) TA(Sugi*) EAR(Sugi*) | TFA(Hinoki**)
Overstory Understory Overstory Understory
Wil (yr) 82 8 68 14
Stand age
AHEE (no-ha™ 189 2530 292 3800
Density
FHMSERE (cm) 48.7 — 34.0 4.4
Ave. D.B.H.
EgEE (m) 31.8 2.2 22.1 4.5
Ave. height
TIETE (m) 16.9 — 12.2 1.5
Ave. clear length
REMER (m?2-ha™) 35.9 - 27.0 4.6
Basal area
M#E (m®-ha™ 435.7 — 258.5 15.8
Stem volume

* . Cryptomeria japonica D. Don

** . Chamaecyparis obtusa Endl.
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Relative frequency of D.B.H. and height in P-1.
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1/H = 0.169/ (I/Ty) + 1/118
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Relative frequency of light illuminance “FB® 0.17m £ 5, REMABMMHTSH - 145
in P-1. &0 S EMOMERERE, 35m LEEESNA,

AFTALED 8 FHoFEEERERE, Btk

TOWEMBELBESEEOTNE 9% 5 2.8m LHEESh, 8EAKRS R C oECHERHEE LML -

2.9m tHEFEENSE, £, RULLIC L THRAOBOBHRTO SEARER 2.4m LHEFEX LT,
RESOZ2FFRSELOTHHEFTR 2.2 m T, BOBHTOMEMISEY. O &) icHiEE

F U GEHREEIELS KD, HHBREOREL & b IclEBSO RS 0.17Tm &/phxl, #

#%3, 4, SHEBITMY £2{T-7b00, FTAOFEMEL 1m DLEICE > OMSFLETHD,

BEARIC L BRE~OLENS -1 EBEI SN D,
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P-2 o ERIKBREOKEIZ LR, FAEhEN 68, UELETH -1 BRI, BEH 292K « ha™?,
EHRREES 34. 0cm, FHBED 22.1m, ML 259 m®- ha™ T, Ry REEL%E - MEMES
Z¥MDEEEHERT0.41 TH - 12,

E/ F PR MEAOHEE 38004 ha™, PHRHSEZER 4.4cm, FHRREE 4.5m T, W5
B #EsoEESA (Fig. 4) 3, REEET 1~9cm, BET 2~8m &LfEKEMa N, C
D& BREGBEORKIC>OLWTRAN L TA S, TAIRT, REAKO2EBITEShTOLY, WTh
OEITL &L L TRLE b FERFORS L BITEEOMER (Fig. ) LBk, KEVHEFEER
(T TV, BT b SRR EVEBIECPETTAMATH -1 COBITHHETIE, B
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FXH, £, TAEREBRIEDOTUD 2iT-THY, TAOREREERICLBZREUEBIIELIC
W TAOMGEERLEFICHEENASNOR, HHNBELZMEL TORVLADZEODHIESH,
LIV H, P-1 TAHLSNI LD WHEKRMNER L 2HRE R VP, M & 3 HERHGOEVT
MEEMEL, TABOHESEN20EL—BASELLD BRSNS,
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P-1 TAOPEHNENER T, AR 1 £/8H 0.32m T - 7245, RkiR% 2 EMOESEIR 0.39 m
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Fig. 4. P-2 TAOMESER HEOHEEIH
Relative frequency of D.B.H. and height in P-2.



— 160 — HHRAETIRFHIFRE 3625

4
g Joe”e
~ [ ]
ap ° /. *
E T
<) L .
i 33 & o®
A0 g, . ! .
F p: I8
=3 [ ]
- /o
5 a e
= 2k .
Eo 2 "’}" y=0.449x+0. 343
T r=0.918
/.
o®
1 N " S
2 4 6 8

(=)

=)
Tree height (m)

Fig. 5. P-2 TAR® 15 44K & &1 5 & 0BG
Relationship between tree height and height of the pruning of 15-year-old in P-2.
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Changes of annual increment of D.B.H. (4D) and tree height (4H).

i3, F190.82m ERE{ L -8, 165EETIR0.62m TH-1o —FH, PHRSERBERS,
RiZ®% 3 EHIC M 5 11 H4ED S ISFELD S EMOFEHH 1.0em T, 165FETIR 1.5em TH-
too BABEBEORAMET 5120, RELK 10 XZOHFEAL» oKD AL FHNRERRER, BHEHRE
B% Table 2 1R L7z, BWERERE, RiEK 1~2FEMDLENT 2BETH 5, 3EH0 1
FEhoABEML, 1ERMBREF—EBEsHEFR N, WREBKRERZ, REFER14E
Hroml, 3EELBREE—ETH >,
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P-2 D13 Y7 B EARBRERRT
TADIBREEHLSLARRE 1 be 2. 1 oftathic £ 3 TREE ERER
LEMoEYREERLERER, HaR&E (4D), WEHER (UH) 0L
RZHEN0.68cm, 0.41m THo70 Annual increment of average D.B.H. (4D) and
average height (4H) of sample in P-1.

TAD 12EEBOKEITER, FEETS
N PR 4D 4H
L5m T, 13FE£#ED S REEORE Stand age
. -1 . -1
B L WTHE L 12 EEBOME o) (om - yr™D (m - yr7)
. 7 0.45 0.30
T m U THEFT B B 40% T - o ‘
3.7m L THITHEHR 0% TH 8 0.38 0.25
BT ER 0% TTFTAEESLENE 9 0.58 0.30
W72 %, Fusimor: and Wasepa (1972) 10 0.75 0.35
PR LT & 5 1 R R 20% DI & 1 1.28 0.70
- ” 12 1.15 0.88
#HESHh, BITH 2ER &5 AR 13 1.15 0.92
EORER, CORITbREBEASTEL 14 1.07 0.96
15 1.25 0.98
18- < :EIE\ o ’
spofcBbig 16 1.13 1.14

kRFROMERERE, 1EHH 0.4
m T, REFFED 0.4lm it LbT
B, COBATEEEES 0m L CESBITE®E 2.6 m, BITHEFEL2% L TKT
BotelEk bHMOEITE 2TV (Fig. 5, 2FEHOMBRERI 0.28m WET L. WREE
BRERIE, 1EBHICIKIFHIEDOE 0.68cm LML 0.92cm &ZRLAH, 2HEARBITHICLD
0.29cm itIE T L1, ORI 2EOHITE2{T- T, HERERIE 0.5m «yr’ §itk, WEHE
EERERIZ 0.4~0.6cm - yr ! Tholo

ok HIE, AF, b/ FTAROLAKRE 1 EHORERRZ, WRER HEL REAELDE
MmU7As, BMEEIRSEESESICE~ KRS, EREROERIMSERSRRICB M, £
LT, RE¥TFTATEARBIREOKESBE—EICLT 301}, WRERERYSEHLR, HEr4EBUR
T, MEEESEE LD bPPROERDY S hibhl,

3.3 LEREFBROTAER

LAKBEBEOBREY, HEOKEZERI-TEOLIRELENESBIYD, P-1 TREHOTK
BME4 2m £, 2m L E»S 3m Ri%, 3m Ll Lo 3EBEIAT, shEfhoMERER WS
ERREBROEE ST L FEEE Fig. 7T IR L7, MERERE, RER2EMICY239, 105E
TREFERESORESKLZEVIALATEL, 2EMOMERERRZ 0.78om BETH -7,
1LEEED S 15 LI TO 5 FROKBRERE, (RIRFHHEO/NE WEEKEOFT 3.5m, i
BEEOFEHT 4.1m, ASWEEOTEET 4.3 m &, RRFHEHIARE VEKRIKE VBRGNS H
Bbht, —4, WEEERERR, 1154505 158450 TO 5 EMOMES, PpEWEEOFES
T 4. 1cm, PRIEEOTEHET 4.9cm, KEWEKOFHT 5. Tem &40, RIRHHRGOKE VE
FiFERE{H>TWV,

P-2 TA%2 EAKEBEEOKRSESICL>T 4m Kifi, 4m 2 E»5 5.5m Rk, 5.5m LlED



— 162 — HBRRATIAIFHE $£3625

|
T Hoy=3m
204 0= 5.7
l l O T8
o ot :
£ 1 B
- —
& 20} B 2=Ho<3m T
5 0.78 4.1 ] 4.9
= ‘—I
=48 ot
22 1 B
g ™ —
< o0l r‘_ Ho<2m
= :IJ_ 0.79m 3.5m || 41lcm
LALT 4 It
0 0.8 1.6 4 62 4 6 8
9~10yr (m-2yr™) 11~15yr(rn-5yr") 11~15 yr (cm-5yr™)
4H 4H 4D

Fig. 7. P-1 TAOMGEFLER (WD) LEERER WH)
Increment of D.B.H. (4D) and height (4H) in P-1.
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Height of understory at the harvest.
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Th115 091, 0.82cm T, HERELARCHERORVEEREVERMS Shl, REEK 2
FHI, BT OVThoOBRERGET LY, KEHRESoFVEEKIESREIVEREA S,
IRERR 3 ERICY 3 174D S 21 A To 5 EHORE R, HEKOEVLO LBV DI,
DO ORPPBEVEENS SN, FOEINEI, T,

LS, PAREBOTABEDOAZIORVCLAEXFEROKEICODVWTHZ L, BETIR
P-1 ok 2 R EN T, 1, P-2 ofkER 1 FHRIEEOKREVL S DEEKE VEFAINS
bhzbDD, ZDERNPEH -1, ZRIFHOREERRERIZ, P2 THEOKREXICLEE
A Shtc, THhohs ERERE 1~2 FoRBERE R PAREROBEoREXch T DB
he, BELTLLTDTHELVALD, —4, WEEERRER, BillLk ) cREBEOREY
MBRELIEB 10, EAEFRCLZRESOEEEZFPTVEEDLNG, (KRR IFHLRIZLS L,
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Increment of tree height (4H) in P-2.
Hy: LRI O FARES

Height of understory at the harvest.

P-l &S HAAKEEL LU MERSEER RESERRERE SREFICKEL - EKEY
RELHD, TNHDT &L, AERD OB THEFERES I b > A RSWEKL Z I TRWHE L
BT, KE% 1~ EROMEREICASBERTVA, ERRE CRESE L, RFERIEELS
BB EHRERER HEBEREOGAREN L h - AR ERELBZILETHRLTVES, L
L, P20E3cRICBRALBEITEHETHITE 2RO ET L, REVEK LS WVEKORERE
BERBERECBSBVEVZ LD, 18, EARRRORER, FTAOKEBLREIFILL-TR
KAEIEMTFRANELYD, ChoDOEBIHOVWTRAEBRERNEED TRFTLETRIERE S0,
3.4 FTAOHEER

P-1 2 ¥ FAOHE (Fig. 10) &, EAKREIEATAH S KD, 16 FARKICIFERSH
®H 11.0cm, FHBEN7.Tm Tho7eo ThoDFHEN (Fig. 2) 245 &, (KIRFFICHE~LE
T IREHE O S AEENLEC, BRICLBEBRE LTV, Chid, Fig. TIRRLLE
SiAE WVEEKRERERMKELDY, DEVAKLOEBRES( N 1D TH S, TROKER
i3, EAKES» S 16FE4E % © 8 EHoTFHEERERY 0.69 m, FHRSEERERRAEHED S
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Fig. 9. P-2 TAOKESEEXKEKR (UD)
Increment of D.B.H. (4D) in P-2.
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Height of understory at the harvest.
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Fig. 10. P-1 TAOR&EE@
Changes of average D.B.H. and average tree height in P-1.

BI1LEENLS I6EEFTTOEEMT Llem TH- T,
P-1 O % FARE S > EAEKB O ERER (BAEHKE, 1970) TRHS L 24T,
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16 HEEORIE I 12.Tm sHEESh L, COMERGE I6EETAOEEBMSLICIE Sm OFEVA
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Buhisoh, FAKEERSEZRAL THZOERIKRE L,

EAkBEO 2 F FROREIC>OTERE (1981) 13, TAMI0EED L Zic ERDEEER X
L, RERIFMTTAZFORSHBEMKROBMEICE Bt LV IERERTED, SHEOER
LRI B, 1 ORFEMTE, Bk E RN, Thic@bo " BHo=EErs-T, B
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My, TERMTAL SBEHROBEICE SV TWS, INSDT End, HITHMENERICHE~
EAREEMS, CTBHRTALGEh - ILBELLNE, 550, BITEHMENIZEE LT, ik
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Lo, EARBRBROTARENRERL - EARAHTHZ, TRAOLAREEROEREIL>WTER, 5
BEREEDRAL BTN STV THS D,
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oo HABMBERICL > TRELSNIERRER 12mm LI EOXKEAL, 16 FERHICIIT6% &
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Fig. 11. P-1 TR 16 £ 0m###rX
Annual ring width of 16-year-old in P-1.
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Fig. 12. P-2 FTARORERB LK TROEL

Changes of average D.B.H., average tree height and average clear length in P-2.

DECHEBBAREAE LD B EVL B, COFER, TBROEMO—>TH 2ERIENIPCTEA- L
BEMOEER, ZbHTHLVLEVI LS,

P2 £/ + FTROREZE#B% Fig. 12 KR L1, Rc3BITHoBBEETEOELLADE TR
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Growth of Understory after the Harvest of Overstory in
Short Period Two-Storied Forests
TakeuvcHi, lkuo™, OcHial, Yukihito®, Kawasakr, Tatsurou®
and Anpo, Takashi®

Summary

The effects of the harvest of overstory on growth of understory in Sugi-Sugi
(Cryptomeria japonica) and Sugi-Hinoki (Chamaecyparis obtusa) short period two-
storied forests were examined in Ehime Prefecture. Overstory in a Sugi-Sugi short
period two-storied forest was harvested when the Sugi understory had reached 8-years-
old, with a mean tree height of 2.2 meters that was adequate to prevent the need for
weeding. Since then, the stand has not been tended. Overstory in a Sugi-Hinoki short
period two-storied forest was harvested when the Hinoki understory was 14-years-old,
with a mean tree height of 4.5 meters. The Hinoki understory was pruned when it was 7,
12, 15, 17, and 20 years-old.

After comprehensive investigation the following points have become clear. The
effect on the growth of height and diameter of Sugi understory are slightly promoted for
one growing season after harvest of the overstory, with the rate of diameter increment
being greater than that of height. The growth of height and diameter are rapidly
promoted after the third year after the overstory was harvested. The annual diameter
increases of the understory nearly reach a plateau at the third year, and that of height at
the fourth year. The average annual diameter increment during the six growing seasons
from the third year after harvest is 1.1 centimeters per year which is larger value. The
average tree height at 16-years after eight growing seasons from the harvest of the
overstory is 7.7 meters. A figure lower than that of the same age monoculture Sugi
stand.

For Hinoki understory the growth of height and diameter are slightly promoted for
one growing season after the harvest of the overstory. Further the rate of diameter
increment is greater than that for height as with the Sugi understory. The average
diameter increment of the Hinoki during the fourteen growing seasons after the harvest of
overstory is 5.8 millimeters per year. This narrow ring-width is rated as high-quality
in the Japanese market. It is presumed that narrow ring-width of the understory tree is
due to proper pruning operations camed out at intervals as short as two or three years
after harvest.

After removal of overstory the young understory trees grow first with a ring-width
that tends to be too wide. It is therefore necessary that proper tending of understory is

undertaken so as to produce high quality timber.
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