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Studies on the Relation between Physical Properties
and Growth Condition for Planted Sugi (Cryptomeria
japonica D. Don) in Central District of Japan

(V) On the Specific Gravity, Fiber Saturation Point and
Volumetric Shrinkage of the Spring- and Summerwood
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Kazumi Fukazawa
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&, BEIMHEOMICILTLSROBMNEDZLREL ORI, DR, ZOLDHIOD
RERE O M IC 3 B R UM O HEDIT 5D & RUSH4E B 5 LENDHDTRITNDE
E2, AWOWRICHT Ui, ©OIMCAHTIRE - Foit O hRMRER R OBl & 73
ST OMEOMERBIC>NTHHEL 72,

PER O RRE S B OMEIC S0 LTH, Y04 EEHEERREEEIBR
OB LS OB ES > S ROFEEBE, CCIEBHOBERT 5, &
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T, TR EELUTHAKRDIIBICOOVTREE Tablel D2 BH TH 3,

Table 1. Description of sample trees.
] Max.
Site class l\ggé eosf Age Height D.b.h. Volume* glfm:f:;l;l Soil
(Year) (m) {em) (m?) {m)
1 1 | 54 24.6 35.5 1.088 4.6 Sandy loam
3 A 111 1 60 145 23.5 0.346 4.0 Clayey loam
3 B VI ; 43 13.4 15.0 0.127 28 Sandy loam

* Volume was computed by the formula of Smalian’s sectional measurement.

HEMEAOHE I3 m oMM EERE FRERCRMRLHELLLO) »OFH
EFEOFAEDLE LTZOMMULSEN 2cm O A 2HE D, —FhoBEH, ks
CHMEERT S THEL TRBH & Lz, % - RHOSTBEEICH 2D TE, RTiREE
DENENERS /) I TERC LicHE, S¥CEME L 3HAICRHME, MHEES
BAICRBERENTTHD &0, SEEATEN 202 5, K203 HORBN 218 L1,
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HBH DK 3 ABMHHF 45~50 mm, 45 HFE 15~20 mm, #EEFEREERIC
IO TENLAZNEFIZ04~4dmm TH 3,

WS OHIE R, BEHEADEMTEH L SHHEDD & Dk K (FH 87,
A 80 ) D> TAT ok, MBRLOEBF 2R L ZEROREREBO D DERICEK
EANTBRERERBICE S Fv 7 —F—HICAKWH LICKE U TESHERICGERL
Bic, HBEEMMICHTFSICEEFNE ETELTETHY, U573 R CRES
B3 L, FYT— 5 —RICKE L BRI EAIS2 AT AR SREELA 18 B
FTOMSEAR, HRICH Ok EERDHELORREHE L, ZOBALERT
BREHEBRBECHEREBICES, MEERENELL, Z0%EAKICS 0EREL T8
BERLHE, AFEEREICESRCEE2RYE S AMBARENE Lr, ZOBRRE
WL TH O BURERIEICY &, BEARENE L.

ZOMOREH R, BROBRCREBBCHEIC U THLERLIE, RERESE
TRz 3~5 0 M L CAEARE HE SEUMEC L TRESREIELR, &
EoREiciE lmg FTHA S B KT, AROMEICE 0003cm® F THAHEFS T v 4
2 ORBRRBEEH L, _

RIS, SRR R OB ROH IR B OH O 7 H SO REIC AL 5
BEEE L L CORBAZLHERDELY TH 5,

R: EHEE K (kg/m’)— T
B %17 B 1002, &C—ffﬁﬁiﬁﬁi%

BU 5 EHER
RN TR
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FSP.: ®iHAEFE (%)= x 100

ImL. & 8 m &

1 % RHERBEROESD2

% - HM SR MH O ARBERE 20 kg/m® OBSRIC DI, SBESRICH T 5
KHOMERAEKDT, ChddBREANICHERFHENEH & Fig.l~30L 50, £
BRI OV TE LD ORI FigdDL BV TH B, TLEMAADLOED - LHIC
SELTHEFig50EB0Th 5,

3h, ZOE 5D &b MBI KD S E Table2 D LBV TH 5,
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Fig. 5. Frequency distribution curve of R of
sap- and heartwood in total trees.
Table 2. Statistical values of R.
Spring-or| No. of trees Number : Standard Coefficient
summer- | or sap- and mea?sfur o Mean Max. | Min. | goviation | Mode of
wood heartwood ment variation
. (kg/m?) | (kg/m?) | (kg/m®) | (kg/m?) | (kg/m?)
1 75 236+ 4.0 360 195 34+2.8 230 144
I 79 225+ 2.6 315 196 23+1.8 210 10.2
VI 48 242+ 8.0 418 184 55+5.6 230 22.7
S%I“)igdg' ;1':;;1 ood 112 220+ 1.7 | 29 184 1812 | 210 8.2
Eg::tlzwood 90 2494 44 418 202 42+3.1 230 169
Total
springwood 202 233+ 24 418 184 34417 230 14.6
I 82 640+ 6.6 802 414 5914.6 730 9.2
111 74 600+11.9 809 385 102+8.4 610 17.0
VI 47 768+11.2 894 550 76+7.9 790 9.9
Summer- g‘:gg} o 111 | 6714102 | 894 | 388 | 108+7.3 { 679 16.1
gg::é wood 92 636+11.5 | 813 385 | 111+8.2 730 17.5
g‘xfr;%erw ood 203 655+ 7.7 894 385 110+5.5 730 16.8
Note Tree No. I: Site class 1

Tree No. III: Site class 3A
Tree No. VI: Site class 3B
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F&1~3@b%ﬁ%*%wﬁﬁ&ﬂﬁ@ﬁ&%%ﬁ%ﬁ%%&%&ﬁ%uxﬂbf
RN ENRDON D, TIEDOBEHMOERBEERTHEABONIE DR IFAT60
kg/m®, III BRT80kg/m®, VIBATI0kgm* 2R L TED, BROBHIZELX,
WEFTICRRE SN O RRED M TR, VinTiea™ @ BRlE$H R Douglasie,
Kiefer, Lirche }t7f Tanne i D\ TH - MM OLEFHE AR LD S T &
LTk, FHEO—ARROB7ZH<Y, A¥, AVAE, AXa, F'WRIRVIA=
VTHERIXRLENC EEZRE L, L L Paur® @37 A Y %8 Southern pine 4 i
DVTXER? BRBEEE P2 VROV THFOT A AR LI EEHE LT -
%, COCLFABORRME, WBIUHMELECEZAINE OO, 550 IEHEN
WEMEIC X 2O RBALShic LT, TRENDELENBURG % U MAYER-WEGELIN'®
BREICEOBERS20TEROMLERNTVS, LLUFigl~3n5bh 3L,
% - M OEREERS S ABEBRAG TRALZOTY 205, BEKIC LD FHE
FICHYOEBRO LN, FBRAREBELFigd TRHZEOTHLABIEL» KD
DT BT EBEDONE, Tk Figb iKRT LI, - LHHKEELLDOR,
DBV TE - MMEREBERSHZAEDOANLZ L DEIAONT, ELIKETILTNES
EBFEHOLNB, C@;ocimot%mwb%<®ﬁﬂ%t5%AKi$*®%A&
BEBZOTL3TEBEDONL D,

EMOFEBEEROFAEIMMIC S~TRBERBEL, SABnTERENOLZFERELTR
L, ZOE~ FEBRHICSORT—RICVLBEL B LI REY, SRR UMM OEEBEE
KOS RBE L RRRAIN S EREL L, 05l ARENS . %7 Table?
mobpEEIIC, EMOBEEEIUMOZNIDLThEEEhICPT, LALE
BEBEEOEHEIFEMNIMHMOMNIB OEAERLTNEDT, EARKEEMICLDT
FHLELUHMEERL, BMEBFHLOBVWKICRIDOERZED ORI, THHBE
MR BRLEM T 146%, &M TL68% 2R, REHIV,

ERFEEROFAEL - LHBICH S L, Fig.5 RV Table2 7 5b#» 5 & 5 ICHEH
TROMOEBSHERREMNIAL, EFE2300 18keg/m®, LHf 42 kg/m® T .0k 13508
ORI231ETH B, LHOFHEEERGIMIONLIELIRELTLDOT, EALREK
Fo08 169%, 0% 82% TLHMOFEBR2EOEERL TS, BT JE LB TR
%ﬁ%m%ﬁi&AEéomﬁ’aﬁ%&ﬁﬁ%ﬁiﬂﬁ@ﬁﬁﬁl%ﬁk%mﬁwmm
T, BRI 161%, 06 175% LBEEOHWIICHS L EEZEDSNLN, T
D& S T OBEMIZG D, TH O, LHOE - Btk D & BERRKIEIE L, =
ZOW 12 DEEFRL -,
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2. F BHEZREEHOTHERUL
ZBEEAKRICHOVTHE - MM ERFELXOFEHELERT 2 &l - LHBOEKE S
CRHEOERDS DI Table3 DD TH 3,

Table 3. Mean of R and ratio for R of springwood to summerwood.

. . Springwood Summerwood
. of Number Number
Ig:e:s hgggw%l;)d Mean | _Sapwood of Mean | Sapwood of S————~él If,gel;vo?)%d
Heartwood | measure- Heartwood | medsure- | PF1E
(kg/m?) ment _ |(kg/m?) ment B
Sapwood 219 36 671 39 3.1
I | Heartwood | 251 0.9 39 612 1.1 43 24
Total | 236 75 640 82 27
Sapwood 217 46 585 42 2.7
I Heartwood | 237 0.9 33 619 0.9 32 2.6
Total | 225 79 | "600 1 7 2.7
: Sapwood 225 30 790 30 3.5
V1 Heartwood | 269 0.8 18 728 1.1 17 2.7
Total 242 48 768 47 3.2
Sapwood 220 112 671 111 31
'ffet:; Heartwood | 249 0.9 9 636 11 92 26
Total 233 202 655 203 28

Table3 1 5RO ¢ EREBEH B,

B AREEROAMTHME 1 B4 236 kg/m®, I 57k 225 kg/m® KO VI B 242
kg/m' Th D, HMEREEROENFIMEE I SK 640 kg/m’, TII Bk 600 kg/m® K
VISAT68kgm® ZRLTWINS L I, VIBERDIEICLAEEDTInE, Zhiddk
CHE LB 3ED T, B R ICAELSOREH OAREERERELEY, 18K
366 kg/m®, NI Ek333kg/m® R VIEAR3INZkg/m®* CTIII, I, VIBARDIFICKAEL R
STV MR E—B LT B,

W DHERBERORRES S L, 2BRMAKOENTETH20kg/m’, L 249
Kg/m T D 09 f5TH D, BeEAZIT &L D 0.8~0.9 5T ik O F A5K
EVEAR L, B TRAEBEATIN 671kg/m?, Lk 636 kg/m® THK & ¥ Tk
FAHO LLEOEER L, L UBRAIITR L VI BREH O BBEER S CH
DLLETHDH, L BROIMIZ LMD 0I ETLHOFSRSIVEEFR L 2. %k
%3 WD THEEH ORBEER O BT 283 A TR 4 338 kg/m?, L4t 351
kg/m® &5 D, WHOFMLHMEDASNC EEBEL 2, T AEMORM R 4
D OHERED> O 2HEROELTUH 129%, i 118% 257 L1, 2Ok 5 icHkét
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RIIFOFBUULAAE L, UM OEMEER TR SOM L OREBEERTO
B OBERBEERIIM SO KD NIV DI, #FBHOLMEREERIIN D2
NEDRIVCERPBEINTVERDEATHFNDOTRIENVIEEDN S,

F-MMEETEROREHREARC Lo TAS L, I, NIBKIZ 27, VISEK
332, EHEATI28 2R, VIBRBRROMERL AL LD SBUEDEOHT
iﬁb,bm@mﬁmiwmfu & - ﬂﬂa&%ﬁﬁ@mmk%w&mvC&mmzé
b LA, ZRICESHESESS OERVBLETHS I,

EBHO—ARRD B 5IC ETEHER KOV TE - M ARBEERORE, Fhwy
220, AxX2207, ¥TT AT — 224, AX248, AL AKX 246, } ¥y 165 4
RI24T LB DAFOHMBRENVT A HEL T3, T TRENDELENBURG KU
MAYER-WEGELIN DE &H'™ 1T D\ T VINTILA, PauL 2 8% OWRZEORD - HIlE%E & -
BEE - MM ERBERORISBRARORY 79 277 —® 2.7 (Sumes, 1938) T& 50
T, APEDOAX 28R NIV BFEILPPREVEERLTNS, THbLEAXIEN
BHUM LD 6F L REMPSVBETHY, ChBA¥OBMO—MERRT 260
BRTENMTELI, ZLUTEROAFO ORI BICRELLD2LDER, ZOEHOD
FREERHFH 238 keg/m* T, MOPEIC ST RGPS NMERRLELTE
DB—HTH 5, . .

F-MMEREBEROLET - LMl 3 E, SEFEAROELETIM 3L, LH
26 THD, FEHAAHTHLONTHEIMOFBLHMELOREY, THRHOLLIAMDFIL
LD EEF - B @khi@%bf% L, TRENDELENBURG %7} MAYER-WEGELIN (D3 #H'®
Wk 3&E, VINTILA (F Kiefer THRHOEFMEELKO Wiz T 23, oM 224250,
MirLErsTOLL (R ¢ Kiefer TR OMBLED XM 27, LH2AERL, 7
TRENDELENBURG |3 Lédrche Tilitf O EREER O HLIZH 25, L 19% 452 ThFh
UM OFBAEREERL TV S, ARE, WHETEICLEBOHREOKIZNL S
PAELRBEY, TR OHBICEO L TREENORERERHICHRENT 305 T
HBEBRNTNEY, 2LTIDT LRAROFERLIFL—H LT 3B,

3. F-UHBEABREROKRTHSE

BB S OEREE S D, REICEREERE & O THMRADR | 13 m
KBY AL S, N) HAHOE - MR ARFEROKEHFTETT & Fig.6~8 02 %
DTH5B, RBEBCNOORIKEFHZDRD, EIHD RUELHF 0FEFEH»SH 13 m
HOHBRICES 2BEMOTREER Mrho GR) RUMME (Mo S) 0Bt nhd
fo, MEMOBFREERIAHOBRMBICHEZL-OBLS, FHELTSERT K
SELUTH - DM EDLBERFICOOLTHEIEL D TH B, TE - R OERE
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ERROHHRIEMED X5 IS EBICODTRDE DTS 518, ANTREED -5
BERHORBRF OERMICHbETHEREH L LHTRLE DTS 3,

Fig.6~8 5D T & BT BN B, '
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Note S = Percentage of summerwood L.R = R of summerwood
GR=Rof general wood SR = R of springwood
Fig. 6. Variation of R and percentage of summerwood in
relation to tree age in the breast height disk of tree I.
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Fig. 7. Variation of R and percentage of summerwood in
relation to tree age in the breast height disk of tree III.
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Note: g = Percentage of summerwood LR = R of summerwood
G.R =R of general wood S.R =R of springwood

Fig. 8. Variation of R and percentage of summerwood in
relation to tree age in the breast height disk of tree VI.

ZHEVD T EABEE L, TOBREREER MM BOEBIE LT U b—HET
CUAREEERIMBEEELFOBRICSD, COBBOLISBMMBOFEL VRN X
HICEDNBC EERE LT, Fig.6~8 T, BEMHORAEEER T ROEMMBNT
LbBELBLT EfEbRE S, .

VEE - MM ARBEEROSAENEEEH AREEROEM EHELTH B L, B
 HoZNEFEEMOENE, FCEBL TV AL EBRDONE, BMOZNIEHEMEE
WHOBRICH~S & SR EFETERNA LD LNE, TOT L OHAHEMOERE
BEICLO L TEMERFEROA IS ZEMEREZRL T E2DTREILRLLEDN
B, FREAWC THE LU BEN EREELSHMBAEREFOBRICH 2 05T &
Do, MBEESFOERENOMRENECBREN TEHOERBAER D K
D,ﬁ%i%@%w@ﬁ%@ﬁmaac&wﬁﬁénéiipﬁbnécm£IMm”u
Loblolly pine izo\T, #H#HORMEELIIB L, SAMICHDOTY 2Phic THT
B, $REEARETRL, BHOAREERAMLS SANCHAI ST ERERT R
ELTHE,

4. FRIEEE - RPUEMBE L OBK

B - RHERRHA ORT 2 ERIBOMEE 05mm & Lichy, ZORBRT &
ERBEEROFLEED - LHHICKPRRT 2L Fig90E 50 TH 3, NhORER
PR R TRT, |

Fig. 9 o ROz EMBD LN B,
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;‘lﬂﬂci ﬁ%@f)i 3.5 mm L:L—F‘(“ 5 b ’ % & Sapwood of summerwood
e Heartwood of summerwood
@% * *kﬁ Gi & ¢) &C qi?ﬂbﬂg 1~2 mm D & z | & Sapwood of springwood

© Heartwood of springwood

BICHEME RS HED LT 2O TED XD
LT EBVARLY, FHTR3mmFT .
EREERARIOEE, HHcid35mm [ s g8, I
ETHEMOBEMEZERLTHWELDITH B, ‘
LM TR R AR 1~125 mm © wr
BOEREOREICSHLTED, —DoR ™|
WICH BERAP RO TELVBRERL  wphin 537380 1
TOBHES PRMICLEA S, Fig9s  wl
SEMOSHEEREFRESSmm ey 0 Lo .. .

*
700}‘ 2 e o 2
A 43512
¥ 3

5]
e

(kg/m3)

R

o

‘12 34 56 7809 10111213
im b’ ufiﬁﬁ) L’ T % D i i 9 mm <“ ‘,9 (‘\ ‘i Width of annual ring (mm)
TEDOBRIT S 2 BRBEFHEE 20, Fig. 9. Relation between width

of annual ring and R.

10mm Bl 1, 2 hRBEEOE ODEREMED
B LB, COWPFTEIRHML TV R EBRTDONL S, MHOABBERK
RBLIMTERRALIECE ML CRTHROBEARE N LB THED LN LM
RFICBNTISmm FTEHML, BBRMMNIZH 24125 mm & TRD$ 2 EHBEH 5
OB 3,

& HICH 4O TERIE & RO BOMBERIA T —0462, LH —0958 &R
U 700808 & B WM O BREEROMRI FMRECIH —0404, Lb —0450 £
LA EZEREL, MMESEREICHRNEEELRIZL TV 372 5 I FRHIE - ARKE
BOBRILOLEEOHBEELRTOTRILVDOLEZ SN EE, EEICIIEDOREH
D, LOCEDSHHMROBAIMORTFHAERBELBEL TV EDTHS S Lk,
EROF - MM BHEFEROERIBIC X 2BMOMEEY, —D>ORF & L CREHM OAR
FERICHEEL TV 300 LELNANERORBICL 25BOMRICET BINEES,

BA® R F =YKo T, FERHiELE - MMARBEROMOMBREZEBICX
DEADHSREBI BT, —‘&(B@B@%tiawt“éﬂf;w ERNTV S, T2 YLINEND
Q74 v7 v FoKiefer iconT, F-HRHEHHER T - LHEERIEO BN & Hic
BPL, - LM —BcL TROBBRES 2T 3,

1403975
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g7 Fig 9 oH—FMis it 513 2 ERMERIIREICE O TEM TROMDOE
WHEDLREL, MMTRIKIAM OENLHEDbRENCENTHONG, B3
B CEEMOFRNEERL, A—IRECSNTOHOFBIMEID b A x <, T
BAH THHMRIFA—FREICENT, KELHOF UM LD &K EUKEERL -
TEEREG LR, COXDITM—ERBIZEOTHKMRIZOHMOFSUME O A X
MM OEHFEERRIMOFBLHIY BREVDT, FEHICBT 3000 EREEEH
WLV bRENCT L (Table2) 3, X THHABMOEHBERICEBEL T BT &b
fAlbh s &8I,

5. F - I OMMEIRFN

MR OREEZZ OV TRS LI THRS CHEOO ST 50, AHTE
RBHEDOLCATRNILSICHEMAZMGEDF vy — 4 —duc i L TlaR i
ok EEDEKRERD THBERMTILE L LI,

MHERRGONEBDIIO D& A4 51201, RIEEEE - BB 2% ORBEMkiIch
B, TOHBBERGOHERERDLZLFIEI0DEBDTHE, THEFDOEL2E0D
MHHHBREZRD 5 & Tabled D &0 TH %, Tabled i3l - L FID A EEA
Hboifr,

Fig. 10 s Table 4 1 5RO T E @B S0 3,

# - UM OMMBMNROZ TR TN AHEEERL . BHOMBERTIEOSHD
TWHREMHOZHL LD BIRL, L7 S D TR R M 2.7%, Tkt 1.8% £ R/L, &H
DM DO IS FORE SERL o, MMM KD LIGEI B 26.3%, Tkt 248% 2R L

o

—— Springwood

o /3 v . Summerwood

%)

Frequency
&5

Note: M=Mean . ’
Fig. 10. Frequency distribution curve of F.S.P.
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Table 4. Statistical values of F.S.P.

Spring- ’ Number .
or Sgl;.r of |, Mean Max. ;| Min. ‘gg;:%;gl Mode Coei})”)glent
Summer- | p.artwood | MEASUre ‘ : variation
wood ment o (% o [
. l | ) 1 e () e |
| Sapwood ' 54 266403 301 ‘ 21.9 ' 19402 \ 27.0 7.1
: I . : i :
Sv‘;;‘;‘dg' Heartwood 33 259406 | 342 | 175 ; 36404 ' 270 138
Total 87 263403 | 342 | 175 | 27102 | 270 101
' | |
| | 1 | ] - )
Sapwood | 49 U43031 202 | 205 22402 | 250 89
S“v’;‘gg"’ Heartwood | 31 254403 ! 285 | 223 | 17402 | 250 6.6
Total | 80 248402 292 ‘ 205 1.8+0.1 | 250 7.3

B DM D 106 fEDRAEA T L 72, WA ICERMBEREM 100, Fx#t 7.3 L7 D, #h
DHFBHMO LAETEH DL, BHOFDBHKHED bEBE, T— FRICKkE<, E5
LAV ENTEHLNEG,

WA OS AN LHBIcs B L, Tabled h5hh s kS ICEHMTRLHMOD
Y5050k & O S RREHIAC, B, BIREITN 2 (FOREARLE, MM TR
DI LM OF HLM & O FHREHIE DO H, BURGE TR 13 15, FLHERTH 14
FELLUMBRELLL, BHREOERAONLE LD, BHERTADOELMI, &
T 266%, 045 256.9% T, AMOEMBK LO3 5k, MM TIIUM 244%, W6
25.4% T T L 5K 1.04% {5k & BRAAR L 7. COFLMOENPIENC ERTE
— EAE—THONRC EMDBTH, BEMRADT - LHIIOERICBRBEERDSS B
FRELRBL, LHALAMBEROELE Table2 126 R L 72 & 5 IKEM TRUMO
FHRLFE DS, MM TRITOMOFILH & DA S, MHRT& S B BHE NS S
nto?ﬁb%ﬁ%&§ﬁ®¢éwﬁﬂﬁﬁﬁmﬁmk*w&7l676bntm o
L&D TIRELKS 1&@6?nl’§%tb‘&§f?u

F- MDA X OMMEMTMARIERFATRINI. S ORAHICIEOE D TH 54,
AXEEMOBMMBA IOV TS ETIERESW bOAESEOLDICBT L, RO
R IR RO AR b 5 B 2402% % 57, Eh® BERBE A ¥ 10DV TR
BRRE ) O 306 23.55%, Lkt 22.60%, V#323.1% LGz, FMEC REHERXICOD
T 26.7%, 0 278% %452 Tinad, ThoDfiict i A ¥FHHORERTEIR
AHROF - MM OMMAMTE EABCBEOTARL TV R E8bh 5,

RELTLOBRATIOFHUESY 5 & Table5 D LBV TH 2,

Table51>>tok®<:&/3> 25N B,

MR T 5. O T 6 O 4 T > VIS, #4008 T HI>T> VI, 36 03-
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Table 5. Mean values of F.SP. of individual tree.

Springwood N ' Summerwood
lzl?éegf Sapwood | 1 | Heartwood Sapwood | | Heartwood |
(%) ' (22) (28) (22)
I 25.6 18 26.8 13 25.3 19 26.3 12
ot 27.1 23 272 12 245 19 25.6 11
VI 26.9 13 22.6 8 22.7 11 23.9 8

N: Number of measurement.

TR IDIO>VI &1507, FEHOIMZERFIEVTHd VI 5RO S8R/
ODEERLCEE, TableZ2hoRDoN2X5kVIEGRO ARBFERSEHMDOI B
TERADEEARLTED, COZENRERICBELTHED, 50 I E5ARIF
LHEBAOMTED, VIBARLHAEOB TS DL ELD, VWHYWEITAXDH
BT HARLD SBHETESKREBHEERTOLENSICERESELLONS, LHL
HBAROPEL, chonBBOFRERETICLRRETHD, 351 DREM
KX BS5BOFICE B, '

6. & B OHERUWEL o./R _

SHEAMFICOVTRRERKICS &5 SBMEEH S HMER T TORKKFERE RD

foo BRER, EHWHOBHEPGERDOLHME, L - LHOK F - MM OHLRUEEE
B EDOH (a,/R) 2k¥ 2 L Table6 & B0 THh 3, Tableb ® a,/R i, FhoEFEik
WREOMHEEBREELOLEEEPORDILEDOTH O, FHEREESII Table3 LFH
—Th 54, a/ROFMEDOBEFRH S BAIZ glem® 2 Hu iz, BB Table3 & [H

Table 6. Volumetric shrinkage (a4).

Sap- Springwood Summerwood ay of
¥S£ h rotr Ood v saPWOOd R (lu/ R a 7Sipwo°d R 'ﬂﬂ/R sum::)egéwOOd
eartw (%) Heartwood (g/cm3) i (%) Heartwood (g/cm3) Spl‘ingWOOd
1 Sapwood |11.8 0.219 | 539 |184 0.671 | 274 1.6
Heartwood | 9.7 1.2 0.251 | 386 (158 12 0.612 | 25.8 16
m Sapwood | 123 0.217 | 56.7 [183 0585 | 31.3 1.5
Heartwood | 97| 1.3 0.237 | 409 154/ 1.2 0619 | 249 16
yp | Sepweod 111 0225 | 49.3 [17.9 0790 | 227 16
Heartwood 9.0 1.2 0.269 | 335 [14.2 13 0.728 -| 195 16
Total Sapwood |118 0.220 | 53.6 |18.2 0.671 |- 27.1 15
ota ;
Heartwood | 9.6, 12 0.249 | 386 154 1.2 0636 | 24.2 1.6
_ Total average |10.8 - 0.233 | 464 [169 0.655 | 25.8 1.6
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LThD e TREBT 3,

Table 6 22 5D EBRDH LB,

R R O & T IE R KE 16.9%, F 108% &15 0, Tk o3 © 1.6 ORME
ERL T, HREKROY - LhEE, B OSBUREREIFEMOZh D 15~16 fFOHEER
L7, B OBBKERBENOZNIVAREOC RS T TOMRE? DO THLHL 2
Thh, #F - BUHERUERO R BBEICONTABE, BEO—ARTORTZ AT Y
195, BaURpE A %196, £ & 2% 250, A x2209, } FvY165 74<v242, &7
S5 ATr — 269 L&, VinriLa® |3 Douglasie 2.28, Kiefer 1.74, Larche 2.02, Tanne
175 LB LT3, FEOMBEORMEE 3 EARED 1.5~16 OFEIFDOMHE
ERLTWS, Table3iCRLEAREAXDE - MM EREERO KN 28TH D, MR
LEESICHOBEE D b RENDRCEEZLLE, AREDAXORRBMERO K
MOBMEIC 5T, % KHEREEROERIC L 3HEOSODEBTCBNOTR
BuhEEZbh3,

BRSSO EEAE D - MBS 3 &, &HE K TEM TTM 11.8%, O
9.6% THMDFHBOMD L2 5K &, Tkt T bWk 182%, Lt 15.4% TIM OF L
Mo 12 f#Ekx0, SHAKRIKCOVTATHHF - LI O SRKRERBLM O Z N
kDB 12~13 R EHEARL 2, THIZE 2 P ICHER L 2B O FREBEER D
#1106%, 04 954% THO, LHRLHOK L2 HORMERLILDLELL—HLT
wéotﬁLﬁﬁﬁ®¢%&%$@ﬁﬁﬁﬁ%ﬁ@%%$mﬁmL,Mﬁ®%nibém
CHDPNINC EDBEDONEBEOEBHICONTRSTCHOPICRHALMICTERY, &T
Table 3 IR L 72 & 9 K EBBRERIEM TIOM <0, B TREM > LM TED,
zh o Table 6 1ICRTH » ik OBREBEER I UM TREARBFERO A DMIBEINT
WBELBONBEY, BN TIEREEROAE XICEFLT, HRKEROZRYL - L
M ICEAEOREIC LB bDEBLBCENTELS,

a,/R Z{/MEF AL, T M > B UM > B4 >R O E DD, TOEIC
DNTRFBART B, ‘

DEICHEEKHEE - AREEROBFREA S D, SEEMAEEE - OHBIICERE
EEX 20 kg/m®, T8 b b 0.02 glom® @ BERRICH Y, BRBRC &I HRRUNTR O LA fETS
5T ay/R A KD 72 b D% 7REII TableT D E BV TH S, AEDa/RERDBICH
D, R:L T EBRD hRELHA N, Fecho0BfRERRTHEFigllots
DTH B, -

Fig. 11 ©tho M KU SD. 2 Table 2 It R L 2 ARBEH O FHR U EBRHEHRT
b0, 205 BHHBIITHM, EHRLMERT, HACHLLAETRIEBRAEERT,
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Table 7. a» and ay/R in relation to E.
R Sapwood Heartwood
I A I L B~ R Il -
0.181~0.200 10.0 52.6 14 — — —
0.201 ~0.220 11.6 55.2 46 9.1 43.3 19
0.221 ~0.240 12.7 55.2 42 9.7 422 34
0.241~0.260 119 47.6 '8 95 38.0 16
"§ 0.261 ~0.280 11.0 407 10.0 37.0 5
3 0.281 ~0.300 11.9 41.0 9.3 32.1 3
& 0.301~0.320 ' 2.9 31.9 7
& 0.321~0.340 — — —
0.341~0.360 9.6 274 4
0.361 ~0.380 9.0 24.3 1
0.381~0.400 — — —
0.401~0.420 163 39.8 1
0.381 ~0.400 15.6 400 1 142 36.4 2
0.401 ~0.420 145 35.4 1 138 33.7 1
0.421 ~0.440 — — — 13.7 319 1
0.441 ~0.460 15.3 34.0 1 — - —
0.461~0.480 183 38.9 2. 148 315 2
0.481 ~0.500 205 418 2 16.6 33.9 7
0.501 ~0.520 18.7 36.7 4 132 25.9 5
0.521 ~0.540 17.0 32.1 5 137 25.8 4
0.541~0.560 18.4 33.5 4 16.6 30.2 4
0.561~0.580 19.3 33.9 5 152 26.7 5
0.581 ~0.600 17.3 29.3 4 14.9 25.3 2
§ 0.601 ~0.620 18.1 29.7 6 157 25.7 6
£ | oezi~oe0 185 29.4 6 149 23.7 9
g 0.641~0.660 19.1 294 6 152 234 4
& 0.661~0.680 18.6 27.8 10 159 23.7 4
0.681~0.700 18.8 27.2 6 169 245 4
0.701~0.720 17.8 25.1 8 185 26.1 3
0.721~0.740 19.4 26.6 10 15.7 21.5 11
0.741~0.760 15.2 20.3 6 162 21.6 4
0.761~0.780 187 24.3 7 15.1 19.6 4
0.781~0.800 16.3 20.6 6 165 209 7
0.801~0.820 16.4 202 2 140 17.3 3
0.821 ~0.840 195 - 235 4
0.841 ~0.860 20.8 24.5 1
0.861~0.880 20.3 23.3 2
0.881 ~0.900 26.3 29.6 2
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(%)
%

ap
v
=2

-
<©
T T T )

& 'Sapwood of springwood
4 Heartwood of springwood
o Sapwood of summerwood

® Heastwood of summerwood

R (kg/m?)

Note M : Mean of R
© SD.: Standard deiation of R

Fig. 11. Relation between R and av.

HRE#REA 3 EAERBFERIDRODOESDXERL, TLA-AHEERROK
BRUER O PR D DT 5D & 2 RT O THENSHR LR C EIRETH 2% FHfE
TxRLUzTable7 BLUFig 1l o RO EMBEDONEK D, .

1) A—aREENTIE, & e btz ok b b HRkHmEES LT a/RIZ
AEVCEBEDONDE, CHIEFE2HD TEEMOHHUMRL LT a/R &, T
LM EDERENVEERLILC EEZOEMMS—EKL TV S, ,

2) BH-FRMH, - MBICHEBE, WFNOBAS a/R OEREREERSH
FIONTHRDT Z2ERERLTVS, CHhREABRFERSENT 254, RIS
ELOTHTHICEMT 2HPRNVBEFEALHBERIRNC LKA D EEDN S,

784 TRENDELENBURG™® i Kiefer O OREHIC 2T, k> O OEBESELR
BILONTRBEELSRIL, TRDLEHEKORIZ3BIkgm* THLDiIcxL, Mk
5>10mEEN - B R3263kg/m® T2 D a,/R=49TH B L ERLTW3B, chidk
ﬁ@T@kemﬁwrx#%ﬁmiﬁﬁ%ﬁ&&ﬁmBMmf?Mm=m4ﬁ&5@tm
THD, DT &5 EHORREERD FREGHERER BT 5RO KHEO E
OEVHBICE b DMBBEEEITH 2,

' 3) BEHOBRKRREEHBEREOBERICOVTE, FHETHHRIZT LA
BRicH s EREIN TN 3, t&i@Nwmw%mw”ﬁ%(@ﬁﬁmobf@%%
Rid 0,=28R THHLHEL T3, AFROAXICBOTHHIHD THELL LS
2, BEMOBEEERIAREFEROEMICONTH AMEITRIRELALD, A—F
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MEEXTRIMOFBLH LD RENC EER L, AP R Py, 22yl
oW THEOBEBRSERNBET L Zhr SR ThEBTHLLRILOTEYD, THLDS
E%%E&Qﬁ@ﬁﬁKbkﬁOT¢EW%$u@b%®@E%§b,O“T&&—EK
BOTHEBMICEBL & 3RETRIFNE L AERBH D, ToORS EREEIBES
XUMBICEOTRESHEAR LT EEREL TV A, 7 VinTiea™ i3 Douglasie,
Kiefer, Lirche, Tanne 0% - i QWA L, B, KH, HEHOSKERE
ERBERSHEIRICE B LERNTN S,

AFFZFED A RICHHOTIE Table 7 B LU Fig. 11 24 % &, AREERK & SRERE
@%%ﬁéibﬁgﬁfﬁﬁbw%nTT®m7K%&ﬁPT,g%ﬁﬁﬁ@%ﬁ%éﬁ
LAELLT, BERICBT 2HEHEMEOFEYMEERDTHS L Table8 DEBDTH

51.1
Table 8. Relation between R and ay.

Springwood Summerwood
Sapwood Heartwood Sapwood Heartwood
R Xy R Ay R l Ay R Ay
(g/em?) (22) (g/em?®) (%) (g/cm?) (%) (g/em’) (9)

0.181~0.220 | 11.8(60)% 0.201~0.240 | 9.4(53)% 0.381~0.460 | 15.1(3)% 0.381~0.460 | 13.6(4)*
0221~0.260 | 12.3(50) | 0.241~0.280 | 9.8(21) | 0.461~0.540-| 18.6(9) | 0.461~0.540 | 14.6(18)
0.261~0.300 | 11.5(2) | 0.281~0.320 | 9.6{10) | 0.541~0.620 | 18.5(19) | 0.541~0.620 | 15.6(17)
' 0.621~0.700 | 18.8(28) | 0.621~0.700 | 15.7(21)
0.701~0.780 | 17.8(31) | 0.701~0.780 | 16.4(22)
0.781~0.860 | 18.2(13) | 0.781~0.820 | 15.3(10)
0.861~0.900 | 23.3(4)

* The number in parentheses indicates number of specimens.

Table 8 ic L 11id, FH O LTI RMBEIICONT a, GRE LB R BFEARD
LTI 0, BPPHPLTV B, BMMOAMBLUEMOT - LM TRHHEOBRKRE S
TOHODLTROA, RECEBNTHD RBETICONT ¢, FOFTDICKRELLBELR
WIRIBEALEARDTEITHD, RBESICASNI L a, 3PP RPT 2HESH S
o iIcBbh 3,

4) a,/RICOVT 1939 4£}¢ TRENDELENBURG®:® (%, HFEMIC DN TD Z DENIZ
ZARM OB EERT ERNTVE, LIDOT EBF - MMICTBEL 2RIt
TodHTIRELET A5, FTOARROKMN O & TRMEMTRIBEMBRUM LD G,
FRUMBAHEDbFLCAE L BRETHE, Lo LARTRD - Sl AL
Table 4 KT & D ic, B M 266%, ZFht Ot 25.9%, T M 24.4% ROFkE L
254% THOTRMNCAKERE L, MO /R (T 271, 06 242) BEHRETIRD
ﬁﬁ&@@ﬁwbtﬁ%ﬁiﬁ,%M@aﬂﬂﬂﬁ%@,m%%ammﬁ%mﬁ$@%
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b(i%mC&ﬁ%béhég%ﬂf%-ﬂﬁm%%bk&%m@%mﬁW%@mﬁ%
REEVS T &G, ARROBMES SR EHEWICIIID 5 EMTERL,

VINTILAY (3% - Fk#Hic F8 L 2o# D a,/R 13 Douglasie 4+ 34.0, Fkif 29.8,
Kiefer %4+ 35.5, kit 280, Lirche %+ 320, #hf 25.5, Tanne Z#f 33.0, Fkif 27.4 &
WOk EAREL, COEENID a/RBEHIMMICHL T—RICRENT &2,
%b%mwﬁ@%é$®§%%?%®&?é&,%Mmﬂﬁmmbf%®%émﬁ%<
By onn, chidtl s &M E MM LI FHL HICEN TR a/R BAKE
RTEVIBBREABOERRT 2OB—FALS L ERNT 3, LHLEAKRDH
LTRFM EFE EICONTOREEAD L @B EORRIBITO>TVIN,

BB ARRO ZEREAM ZOMOBEMTHELEE - KMICTBEL T LM
KOWTHIZEL, WSRO & 5 ICAHEAHD 20~35% & L L 3T OKRES
i3 25~30% DEICH D LA L TELANE OB, aofR MRS LD & FHEES
FELEEBEOERLEFATEICL B E112~4301Ch i, DT a/R LRGHERAE & IBE
HEORMBEICEOTRLT LTI ERELNBV T ELEREL TS,

TIEMANN' (3K DWE & BB KO AR S CICHF OBE L DBRIC DN TRD
ESICRNT VA, THHE MMEMEES S SHEOWRICE, 1) AROKS 1 Z1k
SHTICHFREBROERCHHL TBET 2546, 2) ABBMAFOITORF EH
LEIATRELLD, 2BEEIMAOFEICKREBR THICEKROMMC AT 2454,
3) BRI &R, HEOWBERIEEE L TREKOERI D IS, RO D
A BHBHICT LN 2B A0 3EHOTREMNS 3, T L T2 0BEICEIMAEEEL
TREERKOEFELID LT EEL WETICENTRERTH S, chidbiHEHELBE
FETHESCHALSH, LhURKTH S, S8 5 EMIREEN > ¥ < 15 5 18 Y0k
ROEBREFTETTLRLLZLA I BHAOERIZCMREDOR G /03 ABMI
WEEFEEZIZBELTHBIENBVLLTH 5,

Ll E#S TIEMANN OB TH 55, 727 LEREERBEERL TR, S TAHED
X%%Mﬁé@m%ﬁﬁ%bkKmawﬁ@%ﬁ%@%wﬁ}Fvyﬁ;w%@wm
Az0— RTIT—RBEDEINRBEMDOH 2 bDICBOT, a./R BEHAETSEL D bF
LekxINC &@5%‘” 12 TIEMANN @ FEED 2 OHICE D THHAT A ENTEBDT
RO EEbN 5, 2 BHHETNS /R EBTAET 5 LRED SN DS { OMBEOH
iz TIEMANN ofE 1) o8 47T ¢ 1112 TRENDELENBURG Dt Lt A ULBHA&TH Y, /b
Py, TYIIREDHTH, A FA0LM, TT7v I - FATVYIITF, TAF 9T,
VoI« Ao A= EDE DI ar/RBHMAETIE L D $F L </ ZW0H 3 TIEMANN
DOWED) OBICE>TEE LTEOBMEABET 50 LA TESbDEZLLN S,
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Iv. ¥ & »

B E T & ERRIC BRI < B 20 EAMEA TEER A ¥ 1000 TOERE - HHICH
BEL SO AREER, SiEEME RO BREERO B L2 H~, BEAR]
COBR G 1S, MUEEEL) LIEK bk 3 S A, RUEEL) RO VIS (b3S
B, BHSEL) 03ATEHE, AHOMBEINT 2LROLBH THA,

1) FHEEROBHERIELABERERNICHLBE, BMROMMOFHL A
JBEED SO, BWEDAEDIZ 1TEAT60kg/m®, I B4 80 kg/m®, VI Sk
T140kg/m* AR L 72, LALEMMOEEAELEEDLBSRUY - LHIICERIEL #-
BERLHICBT 2 BOFTHEBESD T LICK DD, (Fig. 1~5)

2) BMFZEIEMHSMM I AI0N, BUBRKEHEOMICAS LERLSR
SN, - LM BN AT B A, BRI EN OUM B EH O LM RO O - i
MOBEDOK 1/2 D% R L 7, (Table 2)

$’%H®§%%£ﬁm WK B D 08~09 5% R L, FAH OAFEBE XL I
FARERE, THBOHO LLEERL 2, 83 TEEM OEFEELR T O 506 &
DRENTERRELLN, RMBHLELZITE, BHOLHMOBENC &EBBEHO LM
ORBBEERICHEL TV E 0 EBbN 3, (Table 3) %

) FHHERBERORB MM AOFLT28 Thol, ¢ DS E TIels
SINMMEBOEICHET 2 LRATHD, THRARD A XHEHMO R HFH 233 kg/m®
THRHICBENC LICLZLLANREVBOEEDN S, & - MM ARBERORET - O
MICDWTH B &, Wi 3.1, 0k 26 ZRUIMOFSBLHM & D bk mote, (Table 3)

5 #EL3mEcky 2MBOF - MM ARBEROKENTHAS 5 &, BHO
ERBEERORDIBEHOBHEEROSMHE L GEBLTVE C EMNTD BRI,
MERBERROMMBROFH S SBLTELS &, AXWBICET 2 WEH O KRS
BOKDOFHENE, FHOEHEEROAPMIAE S BESNI 00X S5 IEPA
%, (Fig.6~8) ,

6), WG L% - M EMBEROMBED - OHHICA 2 & EBEORIC L b7
VERBER IO OB TR 3mm E TAKBKD, WK O IE 35 mm ¥ TRIMOME
MERLTED, LHMOFHM TIEAME 35 mm T8, &KL T 9 mm 3 TEF,
10 mm BLETE 2 8md 20, OHMOMM TEAK 35S mm 2T, BUSK AR AR
PTAMEFNH B 50D XS icBbN B, (Fig.9)

7 WA RS O FIE I B 263%, FAEF 24.8% A RL, F R ROELE
FRLICEHOHT BRI L bR ELMHARL 72, (Fig. 10 K Table 4)
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8) FKH OURUMRABEHOZNLD b, 3 - LHIEICH LE~16 (5K & 15T
Ute, $7230 - WHBICH 5 &% - BitE, UM OBREREILHO Zh itk v LT
12~13 {50 fl% R L 7, (Table 6) '

9) a./R OFE B S 464, FKF A 25.8 THEMIE FM XD &1 5 2I0 K & 10 AE
ERUL, A—AREERTE, #F - Bk & IO XD & BRKHES L0 o/R
BREWCTEBRDONS, ThEFE - KM LCIGE - WHBICE B E, WThoBES
b a,/R DIERERFERS T TICO>N TR T AR 7, ’

10) ao/R BIZIZBIRITIAE RT &5 BOBBME, B &M & I EEL 5
EONTEERICE DRI L & € BICkNE, M TRIFEOEMPDMEBIL TL 3 AE
HTI a,/R OF SEMRATIE LD b b TREEICHE D, LihoThnl &bk
MTRZOBMBRIT 2 ERBHONELDR, FLTIOEMD a,/R pSEMERETE X
DHFEL CAREL DR, TIEMANND SISO WHEOBROTHMEIC =B E&ME 2 &
NS E0—2T HIBMEMFOTXTOBF LFEUEEGTRELS DY, 2WRBRM
OBEICRBARTHRICERROMIMIC AT 2 4] KEST260THS S LBbI B,

SRR STISEEH

1) R OCBEK: AMELRCCEATERECHD 5 KHKDOBMEAR S ICEN T, KRESE, 38, 34
(1942). .

2) BMAHM: AMMEOBKEYENDGE, 518, FEE FyHOEMSKE, BREEENR
CBRETG B 55 - B MIIBE. #RPH, 46, 37 (1950).

KABURAGI, Z.: Forest-biological studies on the wood quality. Réport 1. On the moisture
content, the bulk density of the early- and late-wood of green Todo-fir grown at
Nopporo distriet in Hokkaido and their shrinkage. Bull. Gov. For;'Exp. Stat. 46,
37 (1950). B

3) HWAEM: AMMEOHRKAEYZOBIE, F13%, LEEFRMBGICIT 5 BHAD ARERESR
DHLbNAIL. HHAPH, 90, 109 (1956).

KABURAGI, Z : -do., Report 13, On the volumétric shrinkage of wood of the planted trees

grown at Nopporo district in Hokkaido. Bull. Gov. For. Exp. Stat. 90, 109 (1956).
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of wood to its specific gravity. U. S. Dept. Agr. Bull. 676 (1919).
8) KHE #: BEERCEHEERELRDIAHOBMERRIC D T, JukESR, 24, 61 (1955)
OTA, M.: On the fiber-saturation point obtained from the effect of the moisture content
on the swelling and shrinkage of Bamboo splint. Bull. Kyushu Univ. For. 24, 61 {1955).
9) PaurL, B. H.: Variation in the specific gravit& of the springwood and summerwood of
four species of Southern pines. Jour. For. 37, 478 (1939).
10) HePscHE . MMERTRIACBE T 5 —F K. HEkEE, 17, 536 (1935).
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(1935).
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Summary

The writers have previously investigated the variation of moisture content in
the green, specific gravity, volumetric shrinkage, width of annual rings and percentage
of summerwood in the stem concerning SUGI tree. Their findings were published
already in reports from the lst to the 4th.

In the 4th report, it was stated that the proportion of summerwood would not
always be the only decisive factor in specific gravity of SUGI tree. To solve this
question, it seemed necessary to find out the variation of specific gravity of spring-
and summerwood. It might be sure that the knowledge of properties of spring- and
summerwood is a fundamental factor in solving the several questions of wood
quality. :

For use in preparing this report, we have separated spring- and summerwood
from breast height disks of trees No. I (site class 1, sandy loam), No. III (site class
3 A, clayey loam) and No. VI (site class 3 B, sandy loam) which were collected from
Kuragari National Forest in Aichi Prefecture. Attempts were made to find out the
variations of specific gravity, fiber saturation point and volumetric shrinkage. These
sample trees were the same as those used in preparing former reports.

Abridgement terms and formula of computation in this report were as follows:

R: Bulk-density in ovendry weight and green volume (kg/m®

wet volume—ovendry volume % 100
wet volume

ay: .Volumetric shrinkage (%)=

FSP.: Fiber saturation point (%)

equilibrium weight in relative

humidity 100% —ovendry weight

x 100

ovendry weight

The results may be summarized as follows:

1) Distribution curves for R of spring- and summerwood of each tree, as are
presented in figs. 1~3, do not intercross each other. Intervals of values of R in
these two woods were respectively 60 kg/m® in tree I, 80 kg/m® in tree III, 140 kg/m?
in tree VI. But distribution curves for R of spring- and summerwood of total trees
intercrossed slightly in the heartwood. (Fig. 5)

2) In statistical values of R variation, standard deviations of springwood were
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much smaller than those of summerwood, but in coefficient of variation, there was.
a shade of difference betwen them. On the other hand, in coefficient of variation
classified by sap- and heartwood, sapwood of springwood gave about a half values
of other heartwood of springwood and sap- and heartwood of summerwood. (Table 2):

3) In the mean value of R of springwood, it was in sapwood 0.8~09 times as
large as that in the heartwood. While R of summerwood, was in sapwood 1.1 times
as large as that in the heartwood except mean value of tree III.

Regarding general wood of these sample trees, not separated into spring- and
summerwood, the writers had published already in the former peports that average
R in sapwood was 338 kg/m®, 351 kg/m® in heartwood, and that average percentage
of summerwood was respectively 12.9% in sapwood, 11.8% in heartwood.

Considering from the findings above mentioned, it could be presumed that
heavier heartwood in general wood had been subjected to the influence of heavier
heartwood of springwood. (Table 3) \

4) The value of a ratio for R of springwood to summerwood was 2.8 in all
the trees. This value is the largest amongr the values of other tree species that
have been hitherto published by several investigators.

In this value of a ratio classified by sap- and heartwood, the value in sapwood
was larger than that of heartwood, that is to say, it was 3.1 in sapwood, 2.6 in
heartwood respectively in all the trees. (Table 3) ]

5) In the case of variation of R between years in the breast height disks, it
was observed that the variation of springwood closely resembled that of general
wood. At the same time, the variation of R of summerwood and variation of per-
centage of summerwood indicated a unique quality. From this point, it could be
supposed that the variation of R of springwood had a considerable influence over
the variation of R of general wood in the trunk. (Figs. 6~8)

6) Average FS.P. was respectlvely 26.3% in springwood, 24. 8% in summer-
wood. Coefficient of variation of it was respectively 10.1 in springwood, 7.3 in
summerwood. (Fig. 10 and Table 4)

7) Average a, of sapwood was 1.2~1.3 times larger than that of heartwood
including spring- and summerwood. On the other hand, the values of the ratio of a»
of springwood to that of summerwood worked out to be 1.5~1.6 including sap- and
heartwood. ) ‘ _

Average a,/R of springwood was 46.4 and that of summerwood was 25.8. (Table 6)

8) The increase of R is accompanied by the decrease of a,/R both in spring-
and summerwood. (Table 7, Fig. 11)

9) R. TRENDELENBURG reported in 1939 that the value of a,/R was roughly
equal to the F.S.P.

As a result of the above mentioned fact, that a,/R in sprlngwood was extremely
larger value than the value of F.S.P., it might be concluded that R. TRENDELENBURG’S
theory was not fitted for the sort of wood which is separated into spring- and
summerwood. |
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The reason why the shrinking of springwood in Sugi is larger than the volume
of water absorbed can be explained by H. D. Tiemanx’s 2nd theory on swelling
of cellular structure, that is to say, “the holes enlarge in the same ratio as all portions
of the block, and the total swelling being proportional simply to the increase in the
moisture .percent, irrespective of density”.



