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Table 1. MHMiEE~XSOMAKRKKEETS R, R, R
The values of R;, R, and R obtained at each disk, and

b

F:Jﬁk.::hsﬁéfz‘mﬁ #E Height in
Division in disks | No. of sample trees 0.2 L2 3.2 5.2 7.9 9.2
No. 595 (Kamabuchi) 232 271 280 267 270 269
No. 611 ( » ) 255 267 304 295 294 297
No. 815 ( » ) 309 349 344 340 345 326
# T ¥ |No. 5 (Nishikawa) 314 343 365 359 356 344
No. 6 ( » ) 300 377 408 416 415 412
Stem-formed |No. 13 ( # ) 312 342 343 337 343 359
wood No. 19 ( » ) 416 449 495 481 497 474
No. 21 ( » ) 290 328 344 343 358 370
No. 26 ( » ) 269 301 324 338 339 334
(R No. 39 ( » )| 34 360 350 360 356 356
No. 40 ( » ) 342 357 376 383 391 403
No. 43 ( » ) 334 365 387 405 409 431
No. 45 ( » ) 327 371 391 412 418 457
No. 595 (Kamabuchi) 372 367 304 293 299 294
No. 611 ( » ) 344 351 346 317 334 329
No. 815 ( » ) 438 432 372 330 347 356
551 & # |No. 5 (Nishikawa) 367 310 337 326 345 336
No. 6 ( » ) 327 335 374 340 372 396
Crown-formed |No. 13 ( 7 ) 325 345 352 372 348 357
wood No. 19 ( » ) 458 478 426 401 422 477
No. 21 ( » ) 380 317 302 310 330 345
No. 26 ( » ) 348 299 322 332 342 362
(Re) No. 39 ( » )| 33 358 336 341 347 336
No. 40 ( » ) 311 320 316 333 332 330
No. 43 ( » ) 372 382 350 372 378 418
No. 45 ( » ) 384 372 360 402 402 424
No. 595 (Kamabuchi) 246 281 282 272 277 278
No. 611 ( » ) 271 283 313 301 302 308
No. 815 ( » ) 341 373 352 336 346 339
£ M M| |No. 5 (Nishikawa)| 319 335 356 348 350 341
No. 6 ( » ) 329 362 396 394 398 403
Disk as No. 13 ( » ) 313 342 346 345 345 345
a whole No. 19 ( » ) 418 457 455 439 451 477
No. 21 ( » ) 293 327 334 337 344 354
(R) No. 26 ( » ) 290 301 324 336 341 355
No. 39 ( » ) 348 359 346 347 351 343
No. 40 ( » ) 320 345 348 354 368 356
No. 43 ( » ) 343 369 373 391 3% 421
No. 45 ( » ) 338 372 380 407 406 438
Note

I R AR OB TSR 31 2 SRE ER OFEE
BWEME 7
R : £ARCIT % 5REEROFESIE

Rg: 7

Re: BEERAROB DR THIC 313 5 B5RE EH DFHE

Rsz : V4

Ly

7

”

Rs : HEBUKOH ORRE ER DO FIE
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the values of Rs;, Rs; and Rs averaged at each sample stem.
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stems
11.2 13.2 ‘ 15.2 l 17.2 | 19.2 l 21.2 | 23.2 | 25.2
275 259 275 272
305 312 311 297
335 337
362 362 350
384 395
360 341
464 § Ry
374 368 368 336
348 322
348 354
411 368
426 386
435 391
303 291 231 289 288 301 315 390 302
326 324 322 330 353 353 340
332 354 362 367
364 385 375 365 347
395 422 440 370
363 373 362 375 402 366
477 461 469 440 \ Rsp
362 373 357 374 518 346
387 418 413 359
346 363 369 334 346
346 371 381 333
423 428 440 395
434 427 435 408
289 282 286 289" 288 301 315 390 283
309 317 330 353 353 310
333 354 362 347
363 375 375 365 349
393 422 440 387
359 362 373 362 375 402 349
477 461 469 454 R
365 372 362 374 518 339
376 418 413 336
346 363 369 334 350
362 371 381 353
424 428 440 389
435 427 435 398
R, : Average values of bulk density obtained at stem-formed portion in each disk.
R, : Average values of bulk density obtained at crown-formed portion in each disk.
R : Average values of bulk density obtained at each disk as a whole.

Rsi: Average
Rsy: Average
Rs : Average

values of bulk density obtained at stem-formed wood in each stem.

values of bulk density obtained at crown-formed wood in each stem.
values of bulk density obtained at each stem as a whole.
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DOIL—FM & ZhCERZTH A 46L) NORAKROIERF OV Th & HRARBER DMIEHICD
VT, F—0dl EFEOR—OIBHICE T 5 4 Lo b 0 L Fi B T 2o 05 RE
B LT,

@) BB BT HREROOFFMERY, chE TOWRET, TTSEDHLRTVBMROKT
ML ERMBOR M LIziy FRENR O B> DOFHE L [TREKC OV TOFEMEE LT
BDic,

Z DR DOTAL DI 3T D EBEER OFHED 5 by HTHEDO L DRy, HEM MO L D% R,
MR et x5 FEE* RE LCL®» L (Table 1),

@ Ry, Ry, ROFHEIAVLTE SARCHT2MEOOARBER (4 HEL0 AIEE OFY

Table 2. i EH>OAKICETS
The values of ﬂx 100,
Rs;

b

piis Eoy 7N Height

No. of sample trees 0.2 1.2 3.2 5.2 7.2
No. 595 (Kamabuchi) —14.7 — 0.4 + 2.9 — 1.8 — 0.7
No. 611 ( » ) —14.1 —10. 1 + 2.4 — 0.7 — 1.0
No. 815 (  » ) — 8.3 + 3.6 + 2.1 + 0.9 + 2.4
i ¥ o No. 5 (Nishikawa) —10.83 — 2.0 + 4.2 + 2.6 + 1.7
No. 6( » ) —24.1 — 4.6 + 3.3 + 5.3 + 5.0
Stem-formed wood | No. 13 ( » ) — 8.5 + 0.3 + 0.6 — 1.2 + 0.6
R.—R , No. 19( » ) —10.3 — 3.2 + 6.7 + 3.7 + 7.1
QJ—Jix1w) No. 21( » )| —137| —24| +24| +21| + 7.7
Rs No. 26 ( » 5 —16.5| —e65| +o06| +50| + 5.3
No. 39 ( » ) — 1.7 + 1.7 — L1 + 1.7 + 0.6
No. 40 ( » ) —12.0 — 3.0 + 2.2 + 4.1 + 6.2
No. 43 ( » ) —13.5 — 5.4 + 0.3 + 4.9 + 6.0
No. 45 ( » ) —16.4 — 5.1 0 + 5.4 + 6.9
No. 595 (Kamabuchi) +23.2 +21.5 + 0.7 — 3.0 — 1.0
No. 611 ( » ) + 1.2 + 3.2 + 1.8 — 6.8 — 2.1
No. 815 ( » ) +19.3 +17.7 + 1.4 —10. 1 — 8.2
- o # No. 5 (Nishikawa) + 5.8 —10.7 — 2.9 — 6.1 — 0.6
No. 6( » ) —11.6 — 9.5 + 1.1 — 8.1 + 0.5
Crown-formed wood| No. 13 ( » ) —11.2 — 5.7 — 3.8 + L6 — 4.9
R.—R No. 19( » ) + 4.1 + 8.6 — 3.2 — 8.9 — 4.1
CJ—JEXIW) No. 21( » 3| +98| —s84| —1227| —104| — 46
Rss No. 26 ( » )| —31| —16.7| =—103| —75| — 47
No. 39 ( » ) — 2.9 + 3.5 — 2.9 — 1.4 + 1.4
No. 40 ( » ) — 6.6 — 3.9 — 5.1 0 + 0.3
No. 43 ( » ) — 5.8 — 3.3 —11.4 — 5.8 — 4.7
No. 45 ( » ) — 5.9 — 8.8 —11.8 — 1.5 — 1.5
No. 595 (Kamabuchi) —13.1 — 0.7 — 0.4 — 3.9 — 2.1
No. 611 (  » ) —12.6 — 8.7 + 1.0 — 2.9 — 2.6
No. 815 ( » ) — 1.7 + 7.5 + 1.4 — 3.2 — 0.3
& M W No. 5 (Nishikawa) — 8.6 — 4.0 + 2.0 — 0.3 + 0.3
No. 6( » ) —15.0 — 6.5 + 2.3 + 1.8 + 2.8
Disk as a whole | No. 13 ( » ) —10.3 — 2.0 — 0.9 — 1.1 — 1.1
R—R No. 19( D) — 7.9 + 0.7 + 0.2 — 3.3 — 0.7
( 5 % um) No. 21¢( » 3| —136| —3s5| —15| —o06| + 15
Rs No. 26¢ » 3| —137| —10.4| — 3.6 0 + 1.5
No. 39 ( ~» ) — 0.6 + 2.6 — 1.1 — 0.9 + 0.3
No. 40( » ) + 9.3 — 2.3 — 1.4 + 0.3 + 4.2
No. 43( » ) —11.8 — 5.1 — 4.1 + 0.5 + 1.8
No. 45( » ) —15.1 — 6.5 — 4.5 + 2.3 + 2.0




BOFYLEY LOTAEIR DT (i) — 145 —

i) i<, TOWEODMBELYERE LT E®l,

4) FHh EERODOMIC TS Ry, Reyy REBOBTH, BREM s L 2B > RS L CRs,.
Ree, Re & LCTL® L7 (Table 1),

®) Rs,, Rs Re oFtHiciov L ik, M5 PHBUC $5VT % Al — Ol O A BEER 0 T ifc
DOEWIERDDOR S BA TR E L Th & DT,

(6) Rsi, Rsy, Rs % &M L3 Héf“”i‘fﬁﬂ’m BREERCHLHEL, InLBOMLE~<D>DM
HRIC 3513 B 2 BB ERR,, Ry Re pfin iR Rs‘ x 100, RezRe o g00, oK 1000 L
L7- (Table 2),

Fo, M EEANOR, Z OBREOHEREOVT, KK Bl SEHE%E $ & i (Table 3),

Ri—Rg R;—Rs; . R—Rs
s, X 100, Ry, ——2X 100 FIO® R: X 100
Re—Rs ¢ 100 and B=Rs » 100
Rse Rs
: & )
in stems
9.2 11.2 13.2 15.2 17.2 19.2 21.2 23.2 25.2
— 1.1 + 1.1 — 4 =+ 1.1
0 + 2.7 + 5.1 + 4.7
— 3.2 — 0.6
— 1.7 + 3.4 + 3.4
+ 4.3 — 2.8
=+ 5.3 + 5.6
+ 2.2
+10. 1 “+11.3 + 9.5 + 9.5
+ 3.7 + 8.1
+ 0.6 — 1.7
“+12.2 +11.7
+11.7 +10. 4
+16.9 +11.3
— 2.6 + 0.3 — 3.6 — 3.6 — 4.3 — 4.6 — 0.3 + 4.3 +29.1
— 3.2 — 4.1 — 4.7 — 5.3 — 2.9 + 3.8 + 3.8
— 3.0 — 9.5 — 3.5 — 1.4
— 3.2 + 4.9 +11.0 + 8.1 + 5.2
+ 7.0 + 6.8 +14.1 =+18.9
— 2.5 — 0.8 + 1.9 — 1.1 + 2.5 + 9.8
+ 8.4 + 8.4 + 4.8 + 6.6
— 0.8 + 4.6 + 7.8 + 3.2 + 8.1 +49.7
+ 0.8 + 7.8 “+16.4 +15.0
— 2.9 0 + 4.9 + 6.6 — 3.5
— 0.9 + 3.9 +11.4 ~+14.4
+ 5.8 + 7.1 —+ 8.4 +11.4
+ 3.9 + 6.4 + 4.7 + 6.6
— 1.8 + 2.1 — 0.4 + 1.1 —+ 2.1 + 1.8 + 6.4 “+11.3 +37.8
— 0.6 — 0.3 + 2.3 + 6.5 + 4.2 + 4.2
— 2.3 — 4.0 + 2.0 + 4.3
— 2.3 + 4.0 + 7.4 + 7.4 + 4.5
+ 4.1 + 1.6 + 9.0 +13.7
+ 2.9 + 3.7 + 6.9 + 3.7 + 7.4 +15.2
+ 5.1 + 5.1 + 1.5 + 3.3
+ 4.4 + 7.7 + 9.7 + 6.8 =+10.3 +52.8
+ 5.7 +11.9 +24.4 —+22.9
— 2.0 — 1.1 “+ 3.7 + 5.4 — 4.6
+ 0.8 + 2.5 + 5.1 + 7.6
+ 8.2 + 9.0 +10.0 +13.1
=+10.1 “+ 9.3 + 7.3 + 9.3
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Table 3. HiLig~>nPfREsts RN 100, Re=Re o 10035 r o B=Re % 100
Rsl RSZ RS

DEHEDRK, &, K
The maximum, minimum and mean values in the absolute values of
Ri—Rsi o 100, Re=Rs2 ¢ 100 and B=Rs « 100 obtained at every
Rsy R, Rs

disk taken at regular intervals in every stem.
1) @A+ (ftRAK% : 3) Sample Sugi trees at Kamabuchi (Number of samples: 3).

*‘%{eﬁf —RIE Ret » 100 —R2;R52 % 100 RRs x 100

in 51 82 8

stems Max. l Min. l Av. Max. Min. Av. Max. Min. Av.

(m) % % % % % % % % %
0.2 14,7 8.3 12. 4 23.2 1.2 10.9 13.1 1.7 9.1
1.2 10. 1 0.4 4.7 21.5 3.2 9.4 8.7 0.7 5.6
3.2 2.9 2.1 2.5 2.1 0.7 1.5 1.4 0.4 0.9
5.2 1.8 0.7 1.1 6.8 0.9 3.6 3.9 2.9 3.3
7.2 2.4 0.7 1.4 2.4 1.0 1.8 2.6 0.3 1.7
9.2 3.2 0 1.4 3.2 2.6 3.0 2.3 0.6 1.6
11.2 2.7 0.6 1.5 4.1 0.6 1.7 4.0 0.3 2.1
13.2 2.3 0.4 1.6
15.2 4.3 1.1 2.6

(2) FE)IAF (3R A%:10) Sample Sugi trees at Nishikawa (Number of samples: 10),

ﬁ%lé_Ji:ghFiE RieRat e 100 ReRa 100 BB 100

in

stems Max. Min. Av. Max. Min. Av. Mix. Min. Av.

(m) % % % % % % % % %
0.2 24.1 1.7 12.7 11.6 2.9 6.7 15.1 0.6 10.6
1.2 6.5 0.3 3.4 16.7 3.5 7.9 10. 4 0.7 4.4
3.2 6.7 0 2.1 12.7 1.1 6.5 4.5 0.2 2.2
5.2 5.4 1.2 3.6 10. 4 o] 5.1 3.3 0 1.1
7.2 7.7 0.6 4.7 4.9 0.3 2.7 4.2 0.3 1.6
9.2 16.9 1.7 6.9 8.4 .3 3.6 5.1 0.8 4.6
11.2 11.7 2.8 7.4 8.4 0 5.1 11.9 1.1 5.6
13.2 16. 4 1.9 8.5 24, 4 1.5 8.5
15.2 18.9 1.1 9.2 22.9 3.3 9.3

i E S

(1) BT BT W ESSOMBRIC s 2 8REER (R) & 2 OMEORIYEE (Re) & D2
&=Ra R‘“x 100) IS F OREIC LTl 1BEA L (=) ORFEREDTED, & OB RS,
@ﬁﬁﬁé&ﬁi&TﬁfD%i&ﬁ_ (Rs)) KBNTENTHBEHLBLTV B, WEEZZHE, 20D
BB —ELR A, L EEEHB TR T KB (5) ©ibA0d b, Hi ko n
WZE (1L 2m BLE) Tk, & OMBOBEIC < 5T, FORBEERIIE A/ BEENSHE 5
Thbo

@ ZH, FIArE b, X Rs'x 100 OMERHEDTELIEZ, HiEF 0. 2mTIR1221 EC % Bk,
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b ¥ 12.~7.2m OEIPETIE, WTFROBE BSVTH 5% T THo7,
@ BEMIC R TE, M EFERDOMRIC 51T 5 ABEER R & Z OMBORIEE Re) L 0%
(Rf”xlm)umigmovu,%fbh~%®ﬁ%&Lbétvo

@ CoRe o 100) DEXHEOTIMER, WFHICEL R 0.2mIC I\ THE 6.7~10.9% T,
DORLEOR FHIIC BT 2 & H RN EAs, BEAEC VT, 7.9~ 9.4% TEFMIic < BT
Mt Dfh,

70 BEIUT OALEIC I\ Clds 2 DOFERHIE DI KA320% LL B 7 B8 (£ A+ No. 595) b 4D
nTvs,

6) S350 5 0 EB~>0R TR 1000/, HFHOBSICHBLTED, & ORMED
W%{H,KL§12~92m©EWTR,ﬁm56u$®%®ﬁkkb

6) ROV ARRD® 26, BMTIMEBRORKRNAMITE T EXDE, ZOMBOAEREERIZ
ME%L<M:%¢Oﬁ?tmv&ﬁaﬁﬁaSmmMgf,aﬁﬁﬁ?écaﬁféboco%@@ﬁ
EMEL, BTHMOABRBER OB D 5 %LU T Th 5, ' .

(1) BESf core IC L BHBEOHEE TIE, BLICIEWVIZ L FOBEBIIAE L, Ln>T, Zofkic
L 2BEThH, HTHMOREIIBEIVPNIVZ LIE D,

X 3
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The Position in Stems indicating the Average Values of Bulk Density.

Takeshi Kand

(Résumé)

In the method of evaluating wood qualities for pulp wood, there is recently increasing
interest in wood property analyses of small samples which can be taken from living trees by
nondestructive means.

For this purpose, we are studying the bulk density obtained with samples of increment core.
In measuring the bulk density of increment core, the error was less than 5% in the average
measurment values of specimens taken from the disks of felled trees.

These results were reported as one of the general papers at the Fifth World Forestry Cong-
ress. Then, it is necessary to decide that the values of bulk density made from increment cores
may serve as usefully accurate indications of average levels in the stem as a whole. In this

case, one of the most important problems in deciding the values of bulk density is whether the
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test sample represents its variation within the stem. For this purpose, the study of the dia-
gramatic distribution of bulk density within the stems will give us accurate imformation about
it (research on Sugi and Todo-fir is being carried out).

In this work, we are studying the standard values of bulk density within the stems and
its deviations obtained at different parts of stem. Thus, there has been developed a method

for measuring the bulk density of stems by means of small specimens.

The sample trees

The 13 Sugi trees (Cryptomeria japonica D.Don) sampled at Kamabuchi and Nishikawa dist-
ricts are selected for this study. The values of bulk density mesured at every disk taken at
regular intervals of 1~ 2m, show the variations of bulk density in the stem for the preparation
of diagrams of longitudinal section.. In these diagrams, we divided the stem into the so-called
stem- and crown-formed wood by means of demarcation where branches had died within the

stems.
Result

In this paper, the average values of bulk density on the part of stem-formed wood (R,),
crown-formed wood (R.) and disks as a whole (R) are calculated on every disk taken at regu-

lar intervals.
Then, the average values of R, R;, R are calculated on every part of stem, and are shown

respectively as Rs;, Rs; and Rs.

R["RS]_ RZ—RSZ R—-Rs

s, % 100, Rs, X 100, and Rs

in Table 2, and in Table 3 the absolute values of these deviations are indicated for its maximum,

minimum and mean values. In stem-formed wood, the deviation values of R—‘R_SRJX 100 are
1

almost negative under the breast height of sample trees, but this strain has a tendency of

The values of the deviation of X 100 are shown

diminishing over the breast height and these gradually become positive with the increase of
height in stems.

The average absolute values of R‘—Es}isl X 100 are more than 12% on the disks taken at the
1

height of 0.2m above ground, but less than 5% at the height of 1.2~7.2m above ground.

In crown-formed wood, the deviation values of %ﬁski X 100 do not always become a
2
definite sign at the different height in disks. The average absolute values of RZR;SRSZ X 100 are
2

about 7~11% on the disks in height 0.2, which are less than the values in stem-formed wood,
but these are 8 ~9 % at the breast height, which are more than the values in stem-formed

wood.

R—Rs
Rs

height of 1.2~9.2m, which are almost the same as those in stem-formed wood.

In disks as a whole, the average absolute values of X 100 are about 5% at the

As a result of this study, it has become evident that specimens taken at the sampling point
which is a little higher than breast height, approximately represent the bulk density in stems
as a whole. In this case, specimens should be sampied exclusive of the crown-formed wood,

since the crown-formed wood is mostly irregular in bulk density.



