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Measurement of the Properties of Standing Trees with
Ultrasonics and Mapping of the Properties
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Table 1. Breast height diameters, tree heights and densities of the standing trees
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BREEE o B gy s Bk cOV B BN BA COV WY BN BA COV
PRy (cm) (%) (m) (%) glem? (%)

b=y 1344 29 — - - — == —_ 0.952 0.662 1.178 9.21

230 20 69 25 119 392 6.83 2.92 11.02 36.3 0.836 0.700 0.994 8.88
340 18 79 34 124 317 8.48 3.75 12.38 27.6 0.8150.738 0.914 6.17

NS 420 17 81 45 121 246 804 550 1048 156 0.765 0.446 0.888 13.1
19 &4 530 16 7.0 15 125 387 6.39200 9.76 36.3 0.8450.717 0.983 9.02
HERNALE 750 19 7.7 32 11.7 281 771480 950 157 0.8300.690 0.940 8.00
EE 230m 940 19 7.9 35 124 295 8.124.07 1095 21.6 0.8200.766 0.900 453

1100 18 7.1 38 95 231 7.39 3.80 9.65 23.6 0.8410.740 0.953 6.93
1200 13 7.1 1.0 112 423 592 1.40 9.80 41.1 0.8800.756 1.296 14.8

/NG 140 74 10 125 328 7.40 140 12.38 29.2 0.828 0.446 1.296 9.83

230 13 119 91 150 14.0 9.18 7.76 10.80 10.3 0.761 0.655 0.828 5.84
340 15 105 59 143 189 824 615 9.20 108 0.8120.708 0.892 6.53

FRN=Y 420 15 10.7 55 12.7 182 8.79 580 10.71 14.2 0.801 0.725 0.905 5.87
20 4 530 15 11.0 83 133 11.7 8.65 596 10.63 114 0.781 0.696 0.878 5.34
- A TATA 750 10 10.0 84 119 12,0 7.696.29 9.08 11.8 0.8040.725 0.853 4.77
BB AR 940 15 107 84 136 147 8.23 6.45 10.78 14.5 0.821 0.739 0.950 7.72

(#25 230m) 1100 15 85 53 118 239 6.53 491 830 153 0.8510.737 0.953 6.81
1200 15 8.3 4.0 109 228 5.69 3.63 7.06 179 0.8550.712 1.034 8.62
1250 5 71 48 96 267 565 3.79 7.38 2564 0.8750.773 0.966 7.34

e 118 100 40 150 21.6  7.77 3.63 10.80 20.6 0.8150.656 1.034 7.80
b Ky 30 A 34 138 6.7 214 250 12.709.72 1540 11.9 0.774 0.686 0.878 6.97
M K=y RERMA 28 — — — — — — — — 077606250887 856
FKRYERT 349 93 1.0 214 348 82 14 1540 314 0.8260.6251.296 9.99

L-L 52 186 80 275 228 181 79 21.2 163 0.6550.547 0.764 6.01

é;;é_?ﬁﬁ L-Gs 138 17.1 65 26.0 214 185 7.7 227 126 0.7340.448 0.831 10.3
Gs*Gs 37 13.0 42 172 233 128 80 147 109 0.8200.650 0.921 655

ING 227 168 4.2 275 246 175 7.7 227 180 0.7300.448 0.921 10.3

A7y 24 A 28 — - — — -~ — — — 0.7230.596 0.818 6.55
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Fig. 1. The schematic diagram of measuring the propagating time in standing trees.
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Table 2. Ultrasonic velocities and moduli of elasticity of the standing trees

o B AR Eo Er
(m) —
BREELE o B gy g BA COV T B Bk COV B BUh Bk COV
Ao kmfs) (%) (tfemd (%) (tfem?d) (%)
F N2y 1354 29 235 1.70 471 274 55.0 30.2 150 494 37.6 21.2 945 49.1

230 20 3.75 2.89 3.86 10.1 120 784 157 169 86.2 46.7 117 22;7
340 18 3.86 248 435125 125 564 159 205 923 476 123 229

FFE=Y 420 17 3.89 3.00 417 76 119 59.0 145 20.7 900 474 111 204
19 4 530 16 3.67 2.36 429 133 122 508 146 21.2 968 52.2 133 17.6
HEBALE 750 19 4.06 349 448 13.7 140 102 170 123 988 71.2129 155
& 230m 940 19 390 283 423 85 127 735 150 152 99.0 65.0 118 11.2

1100 18 3.85 2.94 448 102 128 815 162 17.0 98.1 74.7 127 147
1200 13 366 221 441 156 120 64.3 172 23.0 863 288 111 248

g 140 3.84 2.21 448 11.0 125 50.8 172 190 92.6 28.8 133 19.7

230 13 396 3.74 412 331 126 111 153 107 81.4 662102 122
340 15 4.03 367 435 4.70 134 105 167 131 851 659 116 146

b=y 420 15 4.04 3.74 426 4.07 131 105 151 107 80.7 61.2 98.7 148
20 A4 530 15 4.05°3.70 430 440 130 112 152 84 77.0 643 93.1 108
WAL E 750 10 397 360 412 370 131 113 157 94 739558 905 14.5
NN 940 15 3.92 351 421 4.11 131 115 155 88 77.0669 93.1 96

(%5 230m) 1100 15 3.72 345 4.00 476 120 926 139 109 66.8 44.9 89.5 136
1200 15 3.57 290 385 6.21 112 834 135 11.1 639 503 853175
1250 5 356 2.90 4651653 99.8 828 111 136 552 453 63.3 116

NG 118 3.89 290 465 7.01 126 828 167 127 748 449116 172
F K=y 30 & 34 434 374 476 54 148 972 188 131 820645 979 94
DS NV 7 VN 28 4.36 388 482 5.6 151 109 200 14.1 928 599 120 13.2
b F=vENXT 349 3.81 1.70 4.82 16.3 123 30.2 200 254 808 21.2 133 27.1

L-L 52 455 3.67 494 59 139 825 181 151 79.3 451 102 165

é;;’é;’&ﬁﬁ L-Gs 138 4.81 367 526 46 174 818 217 128 106 454 133 136

Gs'Gs 37 468 3.77 519 7.3 184 114 238 156 105 81.1 135 14.1
NG 227 4.73 367 526 59 168 81.8 238 168 100 45.1 135 18.1
#15 =y 24 28 421 348 482 79 132 781 181 192 66.0 42.1 90.0 19.9
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(B) PFYREKICOWTIEDBHR THNAEL M3 L, Ey DEG KRS X BEHANED
onBM, hIvvHEBEATEED SN,
(4) ZNFhOEEIIS>VWTHRBE, b F=Y 13, 19 BXU 20 FATIRERE OMEGHZED
S50, 30FEAICOVTIRWFICDBH R THHKE B3 E, Ey OIS L 75 3 HEHE
HoNb, —h, A VERETE, LWThoMERIBVTH, BIEEHOENAED SN b,
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Fig. 2. The relationships between diame-
ters at breast height and MOE
calculated from the velocities of
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Table 3. Results of linear regression

S HoT M Q5EE) ooy
13 4EM4 19 474 20 4R 30 A KA 24 L'L L-Gs Gs-Gs %fk 24%4&
a 8.25 8.37 0.25 7.84 7.87 8.20 6.72 751 8.38 7.57 7.46
7 0.953 0.768 0.656 0812 0579 0894 0.794 0.624 0851 0.531 0.899
Oc 0.809 0820 0.809 0768 0771 0.804 0.659 0.736 0.821 0.742 0.731

& o, [ERREL 7% BRERE oc HEEBE.
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Fig. 7. MOE distributions of standing trees at subcompartment A in component 84, The
Tokyo University Forest in Hokkaido.
¥ HBRRSREK A2, oK, FIAIE 20 13 Ey OffiA 20-40 (tfjem?) OFBHICA - T
W3 EEET.



132 oA E25

K-8 HREAFALHEEREA 43 HBE A /NEICB T 5 IAME~ » 7.
Fig. 8. MOE distributions of standing trees at subcompartment A in component 48, The
Tokyo University Forest in Hokkaido.
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Fig. 9. Division of subcompartment A in compartment 84, The Tokyo University Forest in
Hokkaido.
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Fig. 10. Division of subcompartment A in compartment 43, The Tokyo University Forest in
Hokkaido.
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Summary

The MOE (Modulus of Elasticity) of standing trees was measured with ultrasonics. The
species were Todo-fir (Abies sachalinesis) and Larch (Larix leptolepis). The results are
summarized as follows:

(1) There were differences between the values of the MOE for certain forest stands at
different locations and of different ages.

(2) A simple linear regression line between the squares of the propagation velocities
(v) of ultrasonics and the MOE which passes the origin produced a relatively large
coefficient determination for each forest stand. Thus the density, calculated from the
regression coefficient, for each forest stand could be estimated as a constant value.

(3) A similar trend for the MOE was obtained from the velocity v of ultrasonics. Thus,
v could be used instead of the MOE as an index for the properties of standing trees.

The same results were obtained for standing Sugi (Cryptomeria japonica) where stress
waves produced by the hitting method were used, as reported in a previous paper.

(4) Differences in the MOE were recognized between families in hybrid larch.

() More data are needed to clarify the relationships between the diameters at breast
height, tree heights and the MOE.

(6) Maps of the MOE for standing trees in forest stands could be made by means of the
estimated density. Such maps could provide very useful information for bucking and
timber production.

Key words: Ultrasonics, Velocities of ultrasonics, Standing trees, Modulus of Elasticity,
Property maps of standing trees



Hormonal Responses of Petioles and Embryos
in Ginkgo biloba Cultures

Hiroki INoUE, Seiji SaTo, Shigehiro Kamoba,
Tamami TEraDA and Yoshimasa SABURI

Hormonal responses of petioles, embryos and green calli induced from these explants in
Ginkgo biloba cultures were investigated. Addition of 2,4-D or NAA caused green callus
formation under illumination from both explants. These calli were able to be subcultured
on the same medium. Addition of IAA or IBA alone promoted immature germination of
excised embryos. Mature embryos germinated on hormone-free medium. Induced calli did
not redifferentiate by combining of growth regulators or modifying the mineral salt in the
media.

Measurement of the Properties of Standing Trees with
Ultrasonics and Mapping of the Properties

Noboru NAKAMURA

The MOE (Modulus of Elasticity) of standing trees was measured with ultrasonics. The
species for the experiment were Todo-fir (Abies sachalinesis) and Larch (Larix leptolepis).
There were differences between the values of the MOE for certain forest stands at different
locations and of different ages. The velocities of ultrasonics could be used instead of the
MOE as an index for the properties of standing trees. But more data are needed to clarify
the relationships between the diameters at breast height, tree heights and the MOE. Maps
of the MOE for standing trees in forest stands could be made by means of the estimated
density. These maps could provide very useful information for bucking and timber
production.



