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Table 1. Description of Trees Tested and Their Sites of Growth

Symbol Test Tree Data \ Site Data

of
Test Age D.B.H. Height l, Volume ‘ g‘lg%lee of Direction Soil Class
Trees (Year) (cm) (m) (m3) \ 1% of Slope

A 125 28 2463 | 0.566 6 povard Loam

’ Toward
B 127 29 20.70 0.449 4 the South | Clayey Loam
(Top)
C 135 335 2077 | 0.568 11 oward | Sandy Loam

TAROFEHE T HELZTRL TS LELDONDL S DEFEAL.
2. RRA DEHR

BEISNIZ 2 XFSHO 3 ADFNFRCOEWES 0.3, 1.3, 3.3, 53, 7.3m, - i
SEXH 15em OMEAERD, A oO\WTEBIEL T, BEie—HiR L ClHERO
FREREOWTEASRE (10454) Jhcyst L REREHEORA Z/ER L. M, ok
EHERRA OBMEF R OE I KOIEILH 10mm ThH%.
3 WEREDOHE

BIEIC X o CELRBR 2% 103°C o e BUREZEEHC AN, MC 2R0RERIC 2
L7cd 0% bR (&E 1me) W THRE, ERHCH S BREBE L 124, Breuil 0K
RIS (R B 3mm®) CABAYEE L. EEOHEMENDRRC IO CHELXH
Hl7:. Bib,

e (S.G.)— ZiksEE (Ovendry Weight; gr) . ... 0

KRR (Green Volume; cm®)
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.
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SPETOREL L.
HEAE TSR RO RS CEl ST A, B-, C- #BARDERFRICOWT
WrE 2% 17.3m, 15.3m, 15.3m # Gl o427,

I & B &R Rk o BRE

1. ERBORRRUVREE
IR X D TR D 5 b, MEERERAOHERRER - Fig. 11, &k
ERBKOBEEERY Fig. 2 R,
2. 4 B 1B (EHRIB)
HEAEASRA 2 oI, &8 (1056H) B (CLRENE SR A
B) #&MR R >EEIEL, HoFfEs Table 2 iBif5.
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Fig. 1 Volumetric Growth of Test Trees.
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Fig. 2 Height Growth of Test Trees.
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Specific Gravity
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Fig. 4 Relationship between Specific Gravity of
Disk at Given Heights and Height in a Tree-trunk.

Fig. 5 Relationship between Specific Gravity and Age-grade.
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Fig. 6 Mean Specific Gravity at Given Age-grades.
Table 3.  Statistical Results about Specific Gravity
— At Given Heights —
Symbol Height No. of Specific Gravity
of in a -
Test Tree-trunk Ager Mean Value 95%11%2?\236“06 Stan_da_rd { ofC()\?giCz;fillc)tn
MMTrees 1 (m) grades o of Mean 7 Deviation ’( (%)
0.3 12 0.647 0.012 L 00191 3.0
1.3 12 0.601 0.017 0.0267 4.5
3.3 12 0.589 0.022 0.0342 5.8
5.3 12 0.594 0.022 0.0343 5.8
A 73 11 0.568 0.027 0.0404 7.1
9.3 11 0.584 0.027 | 0.0405 6.9
113 10 0.575 0.019 0.0260 4.6
133 10 0.586 0.027 0.0371 6.3
15.3 9 0.603 0.039 0.0502 8.3
17.3 8 0.606 0.049 0.0546 J 9.0
0.3 12 0.555 0.036 0.0569 10.3
13 12 0.536 0.039 0.0616 11.5
33 12 0.536 0.033 0.0525 9.8
53 11 0.509 0.037 0.0546 10.7
B 73 1 11 0.513 0.034 0.0507 9.9
93 | 10 0.517 0.041 0.0571 11.1
113 10 0.535 0.037 0.0517 9.7
13.3 8 0.529 0.047 0.0557 10.5
153 7 0.512 0.066 0.0709 13.8
03 . 14 0.586 0.030 0.0512 8.7
1.3 | 14 0.574 0.041 0.0703 ; 12.3
33 ] 13 0.544 0.042 0.0699 ,r 12.9
53 12 / 0522 0.040 0.0750 144
C 73 | 12 0533 | 0.039 0.0733 13.8
93 | 1 ) 0521 | 0049 00735 | 14.1
13 | 10 | 0515 |  0.037 00512 | 9.9
13.3 ' 9 0533 | 0.038 0.0489 ! 9.2
15.3 ” r 0.547 0.0545 | 9.9
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Coefficient of Variation of Specific Gravity

5 — N e
e Voo e A Tree
—/" B Tree
F"' —-— C Tree
0 1 | I | 1 1 l 1
0 20 40 60 80 % 100

Height in a Tree-trunk
( / Tree Height) > 100

Fig. 7 Relationship between Coefficient of Variation of
Specific Gravity and Height in a Tree-trunk,
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ENBIERT, BEERTFOWIIIC X% S O AL TIIETE LA,
2) —DOSEOBMHAE~DLEDNFYF
BAE T [ O BRI IR RN 7o BRI AR 5 2 A BICIR 7o hs, A LEEEO
DR A4S 5o Table 4-A, B %457, ¥, A, B HIXZLALZNOUMERE 4
HICOWCTORR L, 1D 60 %LU T OBE IO\ TR iR LR T B, £
OO LECEE R Y Fig. 8 WwiRd. %10, o EL L EiT, —D004k
OHTOHEDO ST VENRKREIKIEELS. AL, A- B-, C-EHBR KDL h
FROMCITEEZIR bR .
5. 4PEiELLEDRBEMK
A DOBREREZRTHEE U THERIEZERD b1, R AHOWERN. #EHHEEOHE
B UE LIEBFR I N TV 5SS, BIIRFRENILE LB« Refr oL &) KETHHR
rLCwh. RL, HOFIHEIR T MEBOEE LBEL TEX R\t DIXHEN
EREDO BT B AM OZEE ORIWEIE LY U AR . 22 ¢, ARV TULA
SHERIC OV TARIE & HEOHBE M7 5.
PERILH O G IE & HE 0 B{R1L, Fraxinus excelsior (KOLLMANN), Hicoria ovata
(ROCHESTER), Quercus pedunculata and sessiliflora (HARTIG, BURGER, DEPPENMEIER),

Quercus alba (ROCHESTER), Quercus borealis (ROCHESTER), Robinia pseudacacia (GOHRE)
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Table 4. Statistical Results about
— At Given
Symbol | :; - B Specxﬁc
of Age-grade | \;’ A (Total Test Spec1mens) i
Test | (Year) | No. of 959 Confidence| Stand rd { Coefficient |
" il Test Mean Value Interval a . of Variation
Trees | “Heights of Mean | Deviation ] %
0 | — — — — —
20 ‘ 4 0.654 0.042 0.0264 4.0
i 30 ; 6 0.640 0.021 0.0199 3.1
40 ; 8 0.631 0.013 00157 2.5
50 i 9 0.600 0.025 0.0322 54
60 ! 10 0.607 0.028 0.0390 6.4
A 70 | 10 0.585 0.029 0.0408 7.0
80 110 0.607 0.017 0.0235 39
90 o100 0.575 0.019 0.0262 4.6
100 ! 10 0.590 0.020 0.0278 4.7
110 10 0.595 0.022 0.0310 52
120 10 0.604 0.019 0.0264 44
125 10 { 0.527 0.026 0.0360 6.8
! 10 —_— : — — J— .
! 20 3 0.619 0.058 0.0233 3.8
30 5 0.598 0.035 0.0281 4.7
40 7 0.603 0.006 0.0061 1.0
50 7 0.566 0.016 0.0173 | 3.1
\ 60 8 ‘ 0.576 0.015 0.0181 | 3.1
B | 70 9 | 0.546 0.026 0.0336 i 6.2
i 80 9 0.536 0.023 0.0297 { 5.5
90 9 | 0.480 0.032 0.0418 ! 8.7
100 9 0.500 0.021 0.0275 i 5.5
110 9 | 0.493 0.025 0.0329 ; 6.7
120 9 | 0.492 0.017. 0.0228 | 4.6
127 9 | 0.448 .j 0.013 0.0171 ; 3.8
10 2 ‘ 0.654 0.178 0.0198 3.0
20 3 0.639 0.04g 0.0191 3.0
30 : 5 0.658 0.027 0.0216 33
40 | 6 1 0.633 0.012 0.0113 1.8
50 I T 0.601 0.010 0.0111 1.9
60 i 8 0.558 0.022 0.0266 4.8
C 70 I 8 | 0.559 0.017 0.0201 3.6
80 ‘ 9 0.543 0.028 0.0359 6.6
90 i 9 | 0.504 0.025 0.0327 6.5
100 i 9 0.508 0.024 0.0318 6.3
110 i 9 0.539 0.031 0.0401 74
120 i 9 0.532 0.018 0.0240 4.5
130 | 9 0.509 0.033 0.0431 8.5
135 9 | 0.424 0.033 0.0434 10.2
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Coefficient of Variation of Specific Gravity

Specific Gravity

15
%
— Solid Line : Resulted from total test pieces.
| Dotted Line: Resulted from test pieces that
are prepared below 60% for tree height. '
- Symbols, A, B, and C, are of test trees. ,"
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Fig. 8 Relationship between Coefficient of Variation
of Specific Gravity and Age-grade.
Fig. 9 Relationship between Specific Gravity and Width of Age-grade Ring.
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Table 5. Relationship between Width of Age-grade Ring and Specific
Gravity at Given Age-grades.
g%’n%%cs’i Age-grade ! I\jl%st() f Ag{ivglfatc};e Olgin g Specific Correlation Regression
Trees (Year) | Heights (mm) Gravity Coefficient i Coefficient
|
30 | 4 16.0 0.636 09811 | 00383
40 6 13.6 0.630 0.9786 0.0443
50 7 7.5 0.586 0.9987 0.0775
60 9 79 0.601 0.9873 0.0733
A 70 9 6.3 0.574 0.9972 0.0905
80 10 7.2 0.607 0.9967 0.0837
90 10 6.2 0.575 0.9946 0.0913
100 10 7.2 0.589 0.9923 0.0801
110 10 7.1 0.595 0.9924 0.0822
120 10 7.8 0.604 0.9969 0.0776
30 3 18.9 0.617 0.9870 0.0582
40 i 6 17.2 0.601 0.9872 0.0340
50 | 7 9.4 0.566 0.9878 0.0585
60 ' 8 9.9 0.576 0.9979 ‘ 0.0578
B 70 8 7.0 0.539 0.9965 | 0.0764
30 8 6.4 0.530 0.9990 0.0832
920 8 5.0 ; 0.471 0.9976 0.0943
! 100 8 6.6 f 0.501 0.9771 0.0715
110 8 7.0 ‘ 0.501 0.9953 0.0708
‘i 120 8 7.1 1 0.498 0.9978 0.0699
| 50 4 ‘ 134 0.604 0.9922 i 0.0443
60 7 74 0.554 0.9856 : 0.0730
70 8 8.9 0.562 0.9813 ! 0.0609
80 8 7.2 0.534 0.9967 ; 0.0737
C 90 9 5.9 0.504 0.9899 i 0.0843
100 9 6.1 0.508 0.9863 ’ 0.0805
| 110 ; 9 7.4 0.539 0.9782 ; 0.0688
! 120 | 9 7.7 0.532 0.9807 0.0662
! 130 ~ 8 6.8 0.504 0.9902 0.0731
Table 6. Relationship between Width of Age-grade Ring and Specific

Gravity at Given Heights

Symbol “Height ina

No. of

Width of

|
of Test | Tree-trunk i! Age- | Age-grade Ring Spemﬁ". Cmreld.uon chres§1on
T'rees | (m) H Grades} (onm) Gravity Coefficient Coefficien:

03 | 1 | 114 0.650 0.9002 0.0456

13 | 10 8.4 0.602 0.9731 0.0677

| 33 1 10 8.2 0.592 0.9499 0.0647

\ 53 | 10 8.8 0.597 0.9048 0.0549

A 13 9 8.2 0.636 0.9517 0.0649
93 ' 9 8.5 0.639 0.9260 0.0583

1 11.3 8 6.7 0.643 0.9952 0.0856

: 133 7 6.5 0.656 0.9418 0.0883

? 15.3 7 72 0.608 0.9735 0.0788

17.3 5 72 0.600 09956 | 0.0828

0.3 |10 10.1 0.556 09520 ' 0.0490

1.3 | 10 9.0 0.538 0.9362 0.0520

1 33 .10 95 0.537 09120 | 0.0456

B | 539 77 . 0511 0.9568 ‘ 0.0592
73 9 82 | 0516 08746 | 00466

\ 9.3 \ 9 8.4 1 0.526 09278 | 00524
13 L8 7.9 ! 0.535 09730 | 0.0633
133 T 7.1 } 0.539 09851 |  0.0728
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Fig. 10 Effect of Age-grade on Regression Coefficient
of Width of Age-grade Ring on Specific Gravity.
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crispula Blume) D HEIC O\ TR 2 M2 ROBERLYEI. ¥,
kR RE, BEE% Figures 1, 2 WrT. X, ARETE 4L 104FL LT\wa.
1. ARG RN, R CERWEELZRL, 8 L F O T HEAF2 CHELRE N

L, 3RDOFBRTCEOHERICREIFHD bivisy. (Figures 3, 4)
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Fig. 11. Effect of Height in a Tree-trunk on Regression Coefficient
of Width of Age-grade Ring on Specific Gravity.

Table 7. Mean Specific Gravity

Symbol of Specific Gravity
959 Confidence Standard Coefficient
Test Trees Mean Value Interval Deviati of Variation
of Mean eviation ] (%>
A 0.594 T 0.020 0.0243 | 4.1
B 0.526 % 0.016 0.0178 | 34
c ‘ 0.541 0.026 0.0278 ! 5.1

2. —ODWIE TIIBE LV B FRIANEEMET T 2HEARES 5. A- HBRiCR v T o
K, FOHROESINMEO ZFH X /X Wik Th D, (Figures 5, 6)

3. SR ERTHHED ST Y FIXBEERICHAR & LI EFIEIIR S7a 0703, Bl i
TEDOETHEL TAT Y 2 OREREINIM R L 5 Th%. (Table 3, Fig.7)

7, 3ADEBAOMICIY, TRENOBEMBRCEEE L HH, HIIBERT
X5 OPEERTE XSS OEE R, '

4, —oDLHEDOHTORBHRI~DEED AT Y 340 %Tr L et 5. %, 3
KOBBARD TN ENOBCIFE LD bIis. (Fig. 8)

5. 4pEiE » EOBRE Fig. 9 115 (), FHR0ME ) AHE T —akd 10 5ok
DTNWEDTEEHNTIE 1/10 $0% 1L LTh I\ WHOMCIIRE CEmEEo
B« R0MEE LT\ 5. (Tables 5, 6)

S ¢ SR RE O RRBBROBERE LMt cEb ah s, (Fig. 10) %,
3 ROBBAROHNCILERREBICEEZN 2\
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BEAROE I AEEEARIELEORRRKII RS i 7. (Fig 11) X, 3 KD
2BA OMCIZERRECAHEZEZS L.
6. #BED 60 BLLTFOEASHEH & LTRIARSESD LIKEL K, B-, C- #BRiczEs
7l A- BRI F IV b REVEEZRT. (Table 7)

DLEE, 3MEFOFRENR LY L AFGERL TELCERERE T Y, EbLICEBRAROE
Bk RO IR Th 508, SHROFEROTFEEE Lot HHELZ RO
3o LHWT 5.
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Résumé

It has been said that there are differences in the physical and mechanical proper-
ties of woods grown in different locations. Hence, the authors investigated the specific
gravity of MIZUNARA (Quercus crispula Blume) grown in Hokkaido. Table 1 gives
the description of test trees and their sites of growth.

The test pieces to determine the specific gravity for each age-grade with, were
separated from disks that were obtained at 0.3, 1.3, 3.3, 5.3m......... heights in a tree-
trunk above the ground.

The specific gravity determined in this investigation was based on the oven-dry
weight and the green volume measured by “ Volumenmesser nach Breuil” when the
test pieces were saturated with water and computed by Formula (1).

The results obtained in this investigation are summarized as follows :

1) The rate and quantity of the volumetric growth and the height growth are shown
in Figures 1 and 2.

2) The widths of age-grade (10 years) rings are shown in Table 2.

3) The test trees decrease in the specific gravity with increasing distance above the
ground, and increase with increasing distance above the middle of the tree height.
(See Fig. 3) Figure 4 shows the specific gravity computed by Formula (2). There
was no particular difference in the state of specific gravity among the three test
trees as shown in Fig. 4.

4) In a cross-section of the tree-trunk at a height, the specific gravity decreases
outward along the radius. This tendency is more conspicuous with B-and C-trees
than with A-tree. (See Fig. 5)

Figure 6 shows the relationship between the mean specific gravity computed by

Formula (3) and the age-grade.

5) It seems that the variation, coefficients of variation due to age-grades, of the
specific gravity at a given height is not distinctly affected by the height in a tree-
trunk, but it may be said that there is little variation at the middle of the tree.
(See Table 3 and Fig. 7)

There are significant differences in the coefficients of variation of «pecific gravity

among the test trees.

6) At given age-grades, the variation, coefficients of variation due to heights in
a tree-trunk, of the specific gravity increases with increasing age-grade, but there
is no significant difference among the test trees. (See Table 4 and Fig. 8)

7) The relationship between the width of age-grade rings and the specific gravity is
shown in Fig. 9, and the statistical results in Tables 5 and 6.

The relationship between the age-grade and the regression coefficient of the width

of age-grade ring on the specific gravity is shown in Fig. 10.

The relationship between the height in a tree-trunk and the regression coefficient

of the width of age-grade ring on the specific gravity is shown in Fig. 11.

There is no significant difference in the regression coefficient of the age-grade on

the specific gravity among the test trees.

8) The mean specific gravities of the test trees computed by Formula (4) are shown
in Table 7.



