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Property of Uljin-Geumgangsong Wood (Pinus densiflora forma erecta
Uyeki): Appearance Pattern of Resin Canal and Ray™'

Dong-Woo Kim**" - Sung-Wook Hwang™ + Won-Hee Lee*®
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ABSTRACT

It was examined the key criterion of the time of property revelation as Uljin-Geumgangsong wood. For this purpose,
we investigated in physical properties in pine wood (Pinus densiflora Sieb. et Zucc.) and representative Uljin-
Geumgangsong wood (Pinus densiflora forma erecta Uyeki). The results are as follows; Air-dry density of Uljin-
Geumgangsong wood have higher values over about 20 percent than that of pine wood. And also heartwood rate of
Uljin-Geumgansong wood have higher values above 70 percent. The number of vertical resin canals per 1 mm’ in
Uljin-Geumgangsong wood was 40 percent greater than in pine wood. As the average diameters of axial resin canals
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were 67.8 mm and 67.3~69.9 mm in pine wood and in Uljin-Geumgangsong wood, respectively, there was no sig-

nificant difference among wood species. There tends to be an increase in diameters as annual rings increase. The num-

ber of horizontal resin canals in Uljin-Geumgangsong-1 was approximately 55 percent greater than in pine wood and

Uljin-Geumgangsong-2. The number of resin canals in pine wood and Uljin-Geumgangson-2 decreased while it in-

creased in Uljin-Geumgangsong-1 as annual rings increased. No significant difference was found in the number of rays

among wood species and between earlywood and latewood of same wood species. As annual rings increased the num-

ber of rays decreased in both pine wood and Uljin-Geumgangsong. The heights of rays were greater in pine wood than

Uljin-Geumgangsong and no difference was found between earlywood and latewood. In conclusion, rings of tree for
the time of property revelation as Uljin-Geumgangsong wood is assumed about more than 150 years.

Keywords : Key criterion, Representative Uljin-Geumgangsong, Property revelation, Resin canal, Ray
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Table 1. Information of sample trees
Species Tree age (year) Heartwood Latewood Annual ring width
percentage (%) Percentage (%) (mm)
Pinus densiflora 86 66.3 25.5 2.4
Pinus densiflora for. erecta U.-1 166 71.7 29.0 0.9
Pinus densiflora for. erecta U.-2 95 90.4 17.7 2.0
GAel B4 Bt gerom gRje) A 224, WALEE|
glom, BRaEEel Hokct WAREA] PG ARE FESAT BEE AR
of FUSHA MBSl HATHE Fakste] QA 2
2.2, At sfete g Atelelch. WekANIAS olgdtel 7 o
SolA 2Aek WA WAkrE HESE 2ok
221, =Haet HME on] Wbz AE1E 30704 At Pk
A S0 A age|e] 57 EAIolA 100 2 Uehle). WAz EEgs Szl mmd)
W ol 4= g} 1009 ofdte] B 4B EE @ AR AHEsioT)
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Table 2. Air-dry density of Uljin-Geumgangsong
Sp. No.  No.l No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10  No.11  No.12
1 0.424 0.392 0.533 0.405 0.524 0.621 0.450 0.416 0.534 0.445 0.543 0.501
2 0.533 0.504 0.826 0.447 0.645 0.623 0.499 0.530 0.601 0.440 0.581 0.514
3 0.591 0.481 0.741 0.469 0.746 0.636 0.533 0.606 0.630 0.488 0.517 0.492
4 0.557 0.454 0.713 0.474 0.839 0.578 0.555 0.626 0.598 0.487 0.519 0.511
5 0.560 0.506 0.691 0.459 0.764 0.506 0.534 0.619 0.572 0.469 0.506 0.483
6 0.520 0.542 0.548 0.474 0.674 0.467 0.549 0.578 0.544 0.462 0.448 0.522
7 0.473 0.545 0.571 0.500 0.610 0.480 0.554 0.570 0.606 0.434 0.406 0.425
8 0.624 0474  0.627 0454 0535 0596 0561  0.646  0.652  0.408 0379  0.408
9 0.661 0.492 0.631 0.512 0.513 0.632 0.536 0.665 0.553 0.434 0.401 0.387
10 0.783 0.480 0.654 0.453 0.523 0.668 0.515 0.530 0.589 0.446 0.375 0.472
11 0.679 0.511 0.668 0.465 0.566 0.627 0.467 0.583 0.609 0.477 0.442 0.414
12 0.624 0517  0.680  0.528 0.613 0720 0476  0.637 0466 0506  0.539  0.514
13 0.596 0.508 0.600 0.508 0.680 0.496 0.620 0.420 0.505 0.506 0.455
14 0.640 0.494 0.580 0.528 0.736 0.530 0.642 0.487 0.504 0.531 0.510
15 0.632 0477 0570  0.543  0.680 0596  0.639 0504 0470 0516 0.501
16 0.700 0.487 0.592 0.433 0.662 0.590 0.594 0.496 0.510 0.516
17 0.697 0.467 0.601 0.548 0.674 0.562 0.514 0.466 0.542
18 0.392 0.462 0.519 0.584 0.480 0.559 0.512 0.554
19 0396  0.567 0.337 0.582 0.536
20 0.608 0.522
mean 0.594 0.484 0.627 0.478 0.639 0.596 0.528 0.586 0.556 0.470 0.481 0.489
year 117 115 170 148 161 116 212 235 85 92 94 73
*Note: Bold character is the location of pith in cross section.
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Table 3. Number and average diameter of axial resin canal

Number of Number of axial resin canal (unit/mm?) Average diameter of axial resin canal (um)

T et Bawbwood Laewood  sun PVl Laleweod Mo
1 0.32 0.15 0.47 612 (14.1) 424 (9.8) 518 (15.2)
5 0.19 0.05 0.24 513 (8.0) 580 (67) 535 (8.0)
15 0.16 0.07 0.23 643 (114) 620 (7.8) 635 (9.9)
Pinus densiflora 25 0.19 0.14 0.33 53.6 (12.5) 56.6 (16.4) 55.0 (14.0)
45 0.12 0.09 0.21 872 (132) 888 (6.6)  87.8 (10.6)
65" 0.06 0.05 0.11 94.8 (18.5)  96.0 (20.0) 953 (17.5)
Mean 0.17 0.09 0.26 68.7 (18.1) 673 (20.7)  67.8 (19.0)
1 0.27 0.19 0.46 654 (10.5) 468 (11.6) 516 (11.6)
5 0.24 0.22 0.46 682 (143) 604 (73) 656 (12.7)
15 0.13 0.18 0.31 665 (124) 613 (82) 643 (10.8)
25 0.05 0.30 0.35 69.0 (12.0) 649 (149)  66.1 (13.5)
‘;’:"Z rjﬁg’fé”’f 45 0.03 039 0.42 723 (12.9) 717 (11.7) 719 (11.3)
65 0.14 035 0.49 757 (227) 672 (7.3) 704 (14.1)
105 0.09 025 0.34 710 (9.0) 633 (71.6) 661 (8.6)
145" 0.11 0.19 0.30 80.0 (13.1) 786 (13.8)  82.5 (13.7)
Mean 0.13 0.26 0.39 721 (1.6) 643 (93) 673 (8.6)
1 031 0.15 0.46 56.8 (12.6) 530 (11,0) 554 (11.8)
5 0.29 0.17 0.46 710 (12.8)  66.6 (149) 693 (13.2)
15 0.10 0.23 0.33 520 (152) 526 (10.1)  57.3 (13.4)
Pinus densiflora 25 0.17 0.16 0.33 813 (21.9) 648 (162)  73.1 (20.3)
for. erecta U.-2 45 0.23 0.14 037 883 (194)  79.0 (17.5)  84.4 (18.4)
65 0.26 0.03 0.29 925 (153) 713 (12.7) 854 (17.3)
85" 0.30 0.01 0.31 60.6 (8.5 820 (2.8) 642 (12.6)
Mean 0.23 0.13 0.36 718 (160)  67.0 (11.5)  69.9 (12.0)
Legend : S. D., standard deviation; *, sapwood
9 Agol Sl wEt 242 4Tt Fol TE-12 65HA, FE-2E 45HA AFA
S A%E Yeidigth a8y 613 S34% gt Uebd o] F oA FraEle RS 1T
29] 7§ zHboll= AFQ] Sk} @Al A ATt
o] 27} o5} I5HA AFES 7|H R RH5ste SRR Ge] ZA 0L wHAje] zfo|E AlmE
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Fig. 1. Radial variation of the number of vertical
resin canal.
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Table 4. The number and height of ray
Number of Number of ray (unit/mm?) Ray height
Species annual ring
(year) Earlywood Latewood Mean Ea(rslyv]\so;) d Lzl;ew];) (;d (I;/Ie]a)n )
1 26.8 25.0 259 6.5 (2.6) 6.3 (2.2) 6.4 (2.4)
5 243 24.8 24.5 5.8 (2.6) 6.8 (2.5) 6.3 (2.6)
15 22.0 21.5 21.8 7.0 (2.8) 6.5 (2.6) 6.8 (2.7)
Pinus densiflora 25 18.0 19.0 18.5 6.5 (2.4) 6.6 (2.3) 6.6 (2.3)
45 28.0 19.8 239 59 (2.7 5.5 (29) 5.7 (2.8)
65" 23.0 19.3 21.1 59 (2.1) 5.7 (2.1) 5.8 (2.1)
Mean 23.7 21.5 22.6 6.3 (2.5) 6.3 (2.5) 6.3 (2.5)
1 18.3 26.0 22.1 6.6 (2.6) 5.8 (2.7) 6.2 (2.7)
5 25.8 255 25.6 6.2 (1.9) 6.5 (2.7) 6.4 (2.3)
15 24.0 20.3 22.1 59 (24 5.8 (2.8) 5.9 (2.6)
25 20.5 20.8 20.6 54 (2.0 5.8 (2.1) 5.6 (2.0)
Pinus densiflora
for. erecta U.-1 45 21.0 21.3 21.1 5.7 (2.0) 6.0 (2.3) 58 (2.2)
65 19.3 20.0 19.6 5.1 (2.5) 5.1 (2.0) 5.1 (2.3)
105 20.3 21.0 20.6 55 (2.2) 4.9 (2.0) 52 (2.1)
145" 17.5 18.5 18.0 5522 5.6 (2.2) 5.6 (2.2)
Mean 20.8 21.7 21.2 5.7 (2.3) 57 (24) 5.7 (2.3)
1 24.8 24.5 24.6 6.4 (2.2) 6.4 (2.2) 6.4 (2.2)
5 253 25.5 25.4 6.5 (2.1) 6.4 (2.2) 6.4 (2.1)
15 26.5 21.3 239 6.2 (1.8) 5.6 2.4) 59 (2.1
Pinus densiflora 25 16.3 20.0 18.1 5.7 (2.0) 5.8 (1.6) 5.7 (1.8)
for. erecta U.-2 45 215 21.8 21.6 55 (2.2) 59 (2.9) 57 (2.5)
65 22.5 24.8 23.6 5.5 (1.6) 5.5 (23) 5.5 (2.0)
85" 22.0 21.0 21.5 6.3 (2.5) 58 (2.2) 6.1 (2.4)
Mean 22.7 22.7 22.7 6.0 (2.1) 59 (2.3) 6.0 (2.2)
Legend : S. D., standard deviation; *, sapwood
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Fig. 4. Radial variation of the number of ray.
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