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Preparation of Taper Tables by Relative Stem Curve

— Application to Quercus mongolica var. grosseserrata Stands
for Producing Bed Logs of Shiitake (Lentinus edodes) —

By

Akikazu TomiTA, Takaho KANNO, Takao NIGI
and Akira HIYANE
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JtEEETC, ST ARBELFIH IR TV 5HEIAE I X 54t K HEED
3, $HERRS X 25,000 &, AESIIZ3,0004&, 5= (Larix kaempferi)Is X % 6,000
ADOBEAREMERNCL - CHBX NI, LrL, FOHE Y F= Y (Abies sachalinensis),
=" =V (Picea jezoensis), # 7 <Y BOMBREHUROLTH L IR TETWBHEDIERH
EXFHLO5E), HRDOEEKRBR TR ERFNTEDOHEKREMRE L=V <Y, FF=
Y DI KRB EE (1959~1962) %, EEEHHF I\ TixE M & < (Thujopsis dolabrata
var. hondae) %77 (Fagus crenata) %XH & UIcIRBRMEELY, i, + F=v ol
BALTHGE L LUARMBREVRHABTESC I - TRAM IR LiL, tErsgs L
TR, Hbois, BEH DR (Cryptomeria japonica) X EE Lich DN 2,
g—a v+ vk (Picea abies) T BORIARBBIZL EF 5 Tk h1219, £ DI
DWTRZOAMNSGEORBEL It T 5,

PlED X5, SABHBROARIEEEED 3, IR L h iR —RBolEI s &
FoTW3B2, TOKREREREL TR, HERAROV-HIXERE o581 b ZORBM, &
BIhEHERARDF - 2 2FIHT 3 FRRCI > TiTbh T bbb EELORD, Ti
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bbb, HYUBONROEEZNEELE TS EAFNSEtLRD, MIROFEAUIBRECHERL
ok b DEELBRD, |

X ZTARRTE, WARREOF F CERERLAET A2 HEC L b KEIBE OB -
HEOFAUNTENEPCOVWTERTALLEIIE, bbb THERE BB ERORIE L2 —
WAL CH Y BETAHLBEOBECOWTRH L, ¥, Thbid i, WEES
EFIAL S 2RBEL M) ROFBELALI, R, EBREROWTIHR TS L5 v
270 XAMREA, Eh, MYFROPRECH - TXHERBMER LAV,

IﬁmUﬁmﬁﬂi

(1) Bk ') ROERE

B, RMEZRS L, BRGESBEML o T2, Thxiiko Ty |
EXATWD, TRIDE] I, HEERIPENRELART I EcvbIIERL R 0THY,
HEIMETHOBMAB LI LT, ZOREIBLLTWESGLRLLELDOT, BE
BER BES0BKEL L HEEIATV-3, zoFrcd, —EHR (FENER <k
75 ERERYEHETRRT2HE L, WRERS T 50X (HEE) CRRT 5546
L0b B, BERIHMIE R THERMOE] LvbhTW5, '

MoFR—ic, —EHRDL L —EEXERcERORNER LBEELYERIL Tk
%X, ThbltREEREOBFRYERR TR, BRATOBRFERYWEERMICER L
CHEE IS, SRy —EHAHERTHET 58 41iE, Tor JONSON #RME L 7=19 Faig LA
ErxtESraBOoBEREYAET AL, HERLeYTHESTHIMNEOERYAET S
ELifTThhTEl, SHI, BRPRE~BETNML, WEP~%Exm, #BExm~H
BWOLS5EAFLTEE, ZhZPhoXMIcE\ T m BT ERERYAET S L5 HEEb
TR TER2M, L, WTFhoRFEree X, i) RIBEUBOIARLEE L THRRAEO
BROBMEXTI LVIHIFETHABINTE O TH 5,

(2) RYFTFUXLBREXDBE

FmERE, B, b, HESYRD 5D LIELERIES LB 25, REShi
BATRRRELAVCTEERAET LTI v IRRED S DWW THEEAEICE - T
FHEZRDLRBH, BLIEF ), REB-kehTr03ERENS, 22T, BE
RHECTELRRINEL - T %, BE, 74 V5V FRRAL 2% CRliReR w2
FicdboEHCT5, ¥, KEEE (RVETFYVXAR/R, vatr—¥rviza—7,
FUNRA—2%) ®BAVWABELH B, LHLEL D LERERAERI T ILBEN B
roteh, FERBREIE LIFFCEMTH b, ERBEIBDTERTH DL
T, TOFERHCERERD S VbR T35,

BRFEZETHVE S ETHRFERBO—DRVE 7Y X2/R (BE1) 3, BED
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BE2 ~vz7)XamR (7YX a85)

DG RER, —207 ) X4, TLTHELNLR-TWBE(BEE2), KEO—2DF )
XA REoXrBcBlEINT5, —HOF ) XL ZA[EIThD, ThrBEIec, @
EREAROBBOFEUOR ML 7 ) X2t W BEAYRBLCEE ) A2 LTHERZ S
EWmE—#%2eTHETE2OTH S,

BEL LT, #ikss 15m EHoBBERN0.5~1.3cm OBEETHATNDL L5,
¥l METm &, BE0NBOESDMEDERDORIECE T HIEE & HIE TREOK T,
EFELTE74 YIS Y FRRMENRTV 52, TRECEVLTR7 4 v 5 v FigRiIzoWT=
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vE 7Y XARRIMER TV 519,

AR TIE, V27 Y XLARRIELECEFNT, BERRALSOEREY HBRICE
NHEEDEFEL - TWBI EREND, ThEEATHI LICL,

(3) ixniErehiRst & B\ -4l Y RO

BYPERTH—o0KEE, BOBIOHEILHE» T—EQRRCERYHEL, Th
LERBECRTZETH D, THLRHENRFER, ThboERMELREMNETIRL, A
BEERCT AHEMMECTRTI L TH B, 25 LEEREVENER Uk, BEEX) &
WL, BERSE b HERERORFILHEMNERTIE VS5, Lirl, ZhbIBEER2RCT
584, BRUHEOHKBEIRETH D, £ TIhbOBEMNERT Y, Bl iIfms»oRED
9/10 DL BB BHERE (dos, XEARERBRTH) D LL T, FHR TR SHNH
BTRTE, WThoRLBAUHEETSh, HEXENAERCKRS, ZOHENEEFIIER
HERERIIE VW, SRR REERYERE L TIERIIE K Eh T3, EFRENE
B73, BEOBRHBEEE oW Tik1/h (h: BE) k, ERIEOVTIX1/d TRINLIE
MrrTo ks, COBRBIERBHEL-bRTVW5, ZOERBEOS L, M) oBRE
DRI b OEEY, BidbDREBELIATVS,

BYAYERTHE—00EH AR, BMBEAVIILTHE, BRERIERESO
B4 LA, BEORMBRO L, HNBEBREL > TRTIENTES, BREDOD D, x BT
s S OEBEOME TR T 2N EY, yEREEERCNTAHEMNERY L - THINRS
BBy EEETRBERE LATWS, ¥, BMBLYRTHERXYBHBERL V), HER
HBRR R CHERT hE ER» b oSN ER T 5 HNEEETRL W5 &n
LEBOMY RSB ENTES, Tihbb, Thid il Tl ROBRITE
5, ¥t, SRTHERT L x @bl THREF2RET AL L TRMEROR
B ATRRIC e B, TRds, WXL LIAME, FIAMKOEEOEANFR L L TOIRHEE,
xR, »5 ML EROFEMIL, £ OBEThZhIEOTETELRTER, LiL,
BHENTE X ITHE, M, B0 THHALICEBDT, FEROZBEOESHZHRD
ETh, ThH0EI—EOLDOL LTHEMINLZ ENEELLY, TOHATH, MK, P,
My oL TRRABEELACTAI LOTELIRMBROFERINVLESTOR IS,

Bz, < nbELDARL - THRNLEh, FEOKXAREIRTVEH, £
DIt CHIZ Behre R SR~AROBRESFR B L KAV DR TV D, 05 bREIZRR
DEEMERICH LT b HABMBRCH LTS BAT 52 ERTE S, FRSERIThES
NEEKT, %o, BYWBETHBEN, T 205 TEDEHI- THHHY BV 1AHBETD
ZECHIRFEd - T3,

(4) AFMEKICL DR

ZOWRYEDBEDIo T, T TIEBERERGEERD A FEHEARDOT — 2 2 H
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WO, RREERR I L DERNEREDR W1 xFOEEA
WEXRET 570D, UTOXS BN ET > &M Cem | #RASH | Trmm m
oo Tods, & T THVWIHHAAROBERIIE—1 0 6 2 5.9
EBHT, ThHEDOWT, RS .3 S, i ‘ gj
m) Ll EDEA iz o TSR HlEg D 1/10, 12 13 10.7
2/10, -eeeer DHEEXERLcb0RFIB L, 14 9 11.2
£F, BERROBRCOVTRHLE, . " ey

KEBR—ZAFHL, SREBEXYHEALRL 20 12 13.1
BEBANICHAETAI L vBE LTS Z | i 3;
D, Thi¥BEi L THEARDAEETRE 2 1 15.5
LA, TORR, B—1rTI5SFE 28 3 15.8
FHIEEE LI L 5 el g BElAEY—oF T & & 98 11.3

HHRY) 2RDLOT, BlERLLTER
BHA

y=ax+pB8x:+yx?
PRHWARZ LU,

DU TR D B DX EEEE S E O 1/10, 2/10, - 10/10 (BB ERAL) OB D& LEFE
BOERE (FE) TXRTEAVENBRERA L RD L, B5hicROERIZE 2 (C.RK)
DEBHTHD, ZORMREH SRS A LA R OB BN FE & ERHENERZ, H—1
ERT IR, MRESERVCTRELDTIL—HKTEZ EAEDLR, EBRTSI
BTh, RIRORZCHBA L BE, BREENCL 2T 15cm THHBAE D 1/10 frkics

8.6 . : ; ; :
o [ O A
7 I

8.3 N - o

W&

0.2+ P

X5 | 2 T T R S
N S N S A S S
"]

2.2 2.4 2.8 0.8 1

BRHo OANER

B—1 2% #tEK) oW
¥ O EHE
------ 1/10~10/108BAL O KBUEIZ X - TR 7B C,
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B5EE£30.27cm ¢, EHEERTE2X5 n2 BBBEROER
&z bhite, a B y
EHIT, ML 5/10~10/10 O EOH 8 # % C.| 0.9475 | —0.5075 | 0.1829
EEY b L EHE L CRIMRR(E -2, C R), ¥ B # C,| 1.0571 |—0.8953 | 0.3752
' . B oph # C.| 1.0780 | —0.9456 | 0.4048
6/10~10/10 D7 B OREME T H L 7Rl iR ® @ % C.| 1.0655 | —0.9170 | 0.3886

K@, C.R), 7/10~10/10 DALE ORIEME T
FELBHERX (B, CR) ¥RD AiBEF2, £3)., 2DC, C, CaRix, =v#
7Y RXARRI X 5 EBERONUELBRORF E CT\, NEEE L EHPERTE L8
EBLICHDTHBH, RKdDbhicC,, Co, Ca RIIBMMC REBEAE—HL THH (K—2),
ERMERC,, Co,, CA AMOZERL /NI, 20 b, B EROAELBRORYT E
TTIEHTH, 2BROT -2 YAVEES LHBEL CGREDORVBREBRERD D & &L HIEE
DI>EELbRI, £ZTARRCI VT, ZORAFRIHSBIEEEVLOBE LS E
LTRBELTWZ &kl

(5) IL¥EM~nEA

HE, BRRBRRBEEO—BEL T 1 2 Y EAKBENR 7 v~ X7 v 7ER TV B,
Thid, LB EHCRECTAREABRTRRLTE TV AL LECRBALTVWS, LL, £DF
BB T 2RI ELBRDORIENITHY, —5, BHERORUELZAXET2REL ko
T3, FETARRCEVTIE, V27 ) XABRREYEAVCTY A 2 r RRORMEROLME
Eer MV ROBRPLRAADLZ L EL, AEMNBREE L LT I X+ 5 (Quercus mongolica var.

N3 AFOMENBMBIANERE GIHEE

1] ¥ 0 B O 2 = = =
ﬁﬁﬁﬁ“ %mﬂﬁmi& ﬁiﬂgca #iﬁcb #I{EC(: #xﬁCd

0.0 0.000 0.000 0.000 0.000 0.000
0.1 0.071 0.089 0.097 0.099 0.098
0.2 0.164 0.167 0.179 0.181 0.180
0.3 0.240 0.235 0.245 0.249 0.248
0.4 0.302 0.295 0.304 0.306 0.304
0.5 0.351 0.347 0.352 0.353 0.352
0.6 0.394 0.393 0.393 0.394 0.393
0.7 0.430 0.433 0.430 0.430 0.430
0.8 0.464 0.469 0.465 0.464 0.464
0.9 0.500 0.502 0.500 0.499 0.499
1.0 0.537 0.533 0.537 0.537 0.537

B 1) SEEC, : 8t C, (1/10~10/108p6r O ERfE I & ) DOFHRIE
FRMEC, | B C, (5/10~10/10FMLDERIE X ) DFHHA
SHME C. - #ihiR C. (6/10~10/108KL O RAMEIZ X ) D HME
EHEAE C, © ®Eh#R Cy (7/10~10/108Mr D EJHEIZ X 5) DEHMME

2 £ROEKIZE—2 0&EY
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a L v ) ¥ Ll 1 j ¥ L]

L] v
-] e.2 a.4 2.8 e.s 1

WD 5 OHNESR

F—2 =*oiExEihg Ca~C R
w O £E
- - RER G, L 1/10~10/10 L O RBMEIZ X - TRDT L D
- - B C, | 5/10~10/103BAL O ERRMEI & - TRDIH D
———BM#R C. | 6/10~10/105AL O FRE I X » TRDI=d D
—-—-Bihig Cy : 7/10~10/10BAZ O RAMER L - TRDI D D
BHR SRR OEHIE20ED

grosseserrate) ¥ BE L fe, ThETAFSOHER SV TRAKOMELIKBE—, BER
BB E » TRERTWAH RERIZOWTERROBERCHIEND B L E 2 LRI D
THBHIDH, WHRABBIIOWTIVLERRENALARVXITHB, L2L, v 14
FERCHAVWHLIE $ X5 3RBERI BRI SR TobhsboThh, HERLE
ROBAVFTRED L 5 CE 2 bhi,

II WEMOBE & WERR

(1) WEBOBHE

HENMRE L I X SHROBERIILBETERTPRABL T3 SKFTEORE
HTH 5, I KUREDO R — 2 Bbhlc A Erd - ¢, BFHREEAERL, 5°
REEOFIEM T, FRIECHFHAUKBDIZ Y - TEBhh T\ 39, FE LT - kg L&
HWICHRIL LB R T, 12 ERcEFROERAThhic, BE, 25 FAREOH MK L
o Tk b, FAEKSDOha Yy OXRY, EFITF L £ 2,500~2,600 &, 90~140m3TH 5,
HRBE—FHREBE LI hWGEWEERE L T 5, BIEBEL I X5 5FRAT0%L L
T, DYy S8 (Prunus spp.), » v ¥ (Betula spp.), 1 2 ¥ » =5 (Acer mono)
LRI THERERTW3,

tE, TRHE, FPHREN6.1CTHRFOIBEMEL TkH, FRIEKE 1167
mm T, HEA 125 mm, RER 57mm &, EEEBL THLR- LERER bRV, &



HNRER YAV ROWEN (BE - BEF - 71 LB 89

FBREE84cm TH 5,
(2) WREL S TIZRIFNTE
WEFZ*
HEEUK 100 ABEE X BORAYIZ U o b EIERICHIE L,
SRR OB E L RE CHE L1
HELHBEL Y BRELXTEFTIHEYERL, £BC0ERLEVMEIZOWTIR
EODRBRIZL Y, 1 EREonTIIRY 27 ) X ARRIL b RE L, 727 L,
4 & r BERAOPMEROERBETR—BITHED S 10cm 2 oM AEM S h, B
DB LIS b0 T, MELEEMEL,LS 10cm 2LV IEXT$45 L T8
YD ORI 1/10, 2/10-- DB L L1z,
@ IFFRERAEOTIRICOWTHAEL .,
® HARO—MELEBLTL BV, v 2 7Y XARREAVCIBEOBECOWTREL
2o
& : \
D RvE7YXARREFERLLBEO LFERNEOTRE L 0 OBE ISV TR L
o
@ ML S9/10 DML ERERL L, Zhel & LENER, ¥RyEHLE,
® BHMGELUTA2HBELT, $XFFROVTHAFOBRELABCS ERFITEI L
I AR LN EBACIEZREBARYAVB T L L LT,
@ MHNEERWE x, HEEREy &L TRPIFEERC L » TRAKRROERYREL 12,
® RDIEHBRARC X HHENEEOHEME LR LEOFAE (P LOFEEROWTIR
L,
(8) RYHFYXLMRIZLDARNIREME
RV E 7Y XA@RIE, WEOE, NEALSOERLAERBC LD LNTE, FOREL
o FERYWET 5 CIFECEN BN TH D, T, BT A LItL» T, IEHER
ORECERERHAN S = EAXTEE ST 58, QIEROXES LEERRMLOBET,
FEDO TRICED S L N TFRShick®d, X770 LBERONTCLTLT, BRid
KET COEZBBIOMBERMZOVWTHAELL (E—4D, Thick s L MEOFTRERE L
LT2~3mDEXOHE 20~30 ), 4~5m T2 30, 6~Tm TIZ40~60 BIZEETHZ &
bR, EFREBRHELT, BREOHNEDOB IV THESECRHETRETE,
¥ BRI AHERBOEB L RVERNALR, ZhIL, KABREBWICHBREALA
DFLERD BEHT, EOMALIEBHRSAUECTE dtBbh5, ¥ ELTEEORE
12, FOBHEL LB ONTHBERBANBEL Ko TWBA, Zhid, B8RRI ks TH
L BBEIVNE L fentel &, FLBENREL TR, 207 » — X ORETH,

® e e
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B4 ~<vz7YXARRICY 5 EREROAERL

b E %
X EoB A Ry RG]
2~3m 3~4m 4~5m 5~6m 6~7m
% X o ¥ HE 21 25 31 39 41
4 m 10 B | i} il 17~27 19~35 20~45 25~63 30~70
% X F ¥ fE 26 31 31 3 59
F % 3 B i i} 22~31 21~41 27~39 29~42 58~62
|5 vV XABRROBE
b A -
2~3m 3~4m 4~5m 5~6m 6~7m
R = F ¥ (mm) 6 8 6 8 5
¥ B &8 R £ X (%) 7.8 3.6 1.4 9.6 4.6
4 x ) #£ (mm) 23 15 14 18 19
b3 4N E Z (mm) 0 1 0 1 2

PHBILLHHDTHB, b, ThAEROBIET2AERESY, SBRNTERREDN
DESKEL ASOKERANRD D, Thi, Ffk - 7r X285 LAEEDOME L D
BAGR, HEDOBBEL TWAATEMEEOME L DRBIRE X D HROBHRAESELTL S
e tELZONhI, ikl ¥BORRCY > THRERSYHIE T 58RO ERRMIL5 Bk
TH otz

F¥iz, ZZCE, HEKDI L—HMERELTLL 5B BT, v 7Y XAl
RizXk 3 EMEEINEDORE OV THRE L, £OKRIZ, F5RTHED T, BX 2~7
m OEHETOFEHDOEEIL 5~ mm, BERIZ5 ~11%TH -, BEROFEAIESFALE
TLABEERED, ThORTLKABBAELOTHY, Thelhil, HEENRROMER
CBHTA LRI THRIBRTEIMBELEE L LRI,

Il 2 X750k LR

1) IXF730%E

Y, 1 X 50BBIOWT, RELLHERAK 23 X0 EFERORAF — 2 AV TR
BNl FE6), FORBR AF¥oBRFLBERBL, FORWMERSTFLFIZEILLLS
HEEEEET D LAErD b (B—3), £ T, BHlMBEAL L T=RERALEAL
TEDERERDI &5, BlliRA

y=0.7204 x—0.0823 x>*—0.1121 x°

KBS ED, TibbZ ORMERIC X AHMNEROFHM L ERE L ORE IR
NEL, ERtRECHEVTLERZIRDLhiah -1,
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» 6 RBLLHEFRROWERR
#ft RIS W &8 T E®H E B (m
A o B B E & MW o b 0o B ox i B
# 5| m | m) | (m) | 9/10 | 8/10 | 7/10 | 6/10 | 5/10 | 4/10 | 3/10 | 2/10 | 1/10
4| 11.3| 11.8| 16.8| 12.4| 10.6| 10.3} 10.3| 6.3| 5.4| 4.0| 2.2| 1.2
6| 13.2| 10.2] 13.4| 10.4| 10.1| 8.6| 82| 7.7| 5.8] 50| 26| 1.0
13| 12.1| 13.4| 19.0| 13.4] 12.0{ 10.1| 10.5| 6.7 6.8| 5.0| 2.4| 1.2
14| 12.1| 11.6| 16.2| 11.8| 13.0| 10.9| 8.8 8.2| 6.8 4.8 4.4| 1.4
15| 10.2] 100| 12.5( 10.6| 9.2| 7.3 7.0| 6.6| 58| 50| 26| 1.4
16| 105 96| 146| 98| 9.4 7.9| 72| 69| 5.4 54| 21| 1.4
17| 10.7| 100| 14.4| 10.6; 9.6| 86| 7.9| 6.9| 4.8| 4.0| 2.2| 1.0
26| 13.6] 13.4! 20.0] 14.0] 11.9] 11.4| 10.3| 9.0| 7.6| 54| 3.6| 2.3
27| 13.6| 13.4| 19.0| 15.0) 12.3| 11.3| 10.6| 8.0{ 7.0 58| 3.0| 1.0
28| 135 11.4| 14.6| 11.0| 10.8| 8.4 7.8| 6.2| 7.2| 48| 3.8] 1.2
43| 11.3 90| 13.4| 9.4| 84| 76| 72| 57| 50| 36| 26| 20
45| 110! 12.8| 14.7] 12.3| 11.1| 95| 9.4 83| 56| 40| 20| 1.3
52| 10.2 8.8 12.8| 10.4| 9.4 9.0 80| 6.3 54| 3.6| 2.6 1.0
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Summary

Preparation of a standing tree volume table is currently limited primarily to the principal
tree species and some other particular species and only to certain regions. The major reason
is that it is assumed that preparation of a volume table requires preparation of a taper table,
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which is done by a method utilizing a number of cut-down, test trees. That is to say, a cer-
tain amount of tree cutting is necessary to make the taper table, thus making progress difficult.

Therefore, in this study, we examined a possible method to prepare a relatively high-preci-
sion taper table by measuring the upper diameter of standing trees. We also examined for
precision when a taper table is prepared when partially omitting measurment of the upper part,
which is difficult to measure. We endeavored to prepare a taper table with enough precision
for practical use in the forestry business. In practical terms, we made a random sampling of
about 100 test trees from young Quercus mongolica var. grosseserrata forest, measured their
upper diameters by a pentaprism caliper, and expressed the shapes of their trunks by the nor-
mal relative stem curve. We cut down some of the test trees to examine the precision of the
pentaprism caliper measurements. The average error was 5 to 8 mm for trees ranging from 2
to 7m in height, and the error rate was 5-119%. We therefore concluded that the pentaprism
caliper may be considered appropriate for measuring the upper diameter of standing trees.
The time required for measurement was 20-40 seconds, and we learned that measurement
should be done either on a cloudless day or a cloudy yet bright day after the leaves have
fallen.

We then confirmed that a cubic polynomial suits the trunk shape of the Quercus mongolica
var. grosseserrata very well, and that it is feasible to prepare an accurate taper table from
measurements of only the relatively lower part of the trunk.

In view of the above examination results, we decided to use data at positions 5/10, 8/10
and 9/10 from treetops to obtain the constant of the cubic polynomial, and prepared taper
tables and utilizing log tables which classify trunk types of Quercus mongolica var. grosseser-
rata into three types, i.e. full body, standard body and tapering body.




