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Studies on Wood Quality of Pinus koraiensis

Sieb. et Zucc. IID*

——0On Annual Ring Width and Summer Wood Percentage——

Won Yong Lee**

In the present paper I described the results of the observations made on the visual characteristics

such as the annual ring width and summerwood percentage of Pinus koraiensis Sieb. et Zucc.

grown at our university forest. The results of the study are as follows:

1.

Characteristics of annual ring width and summerwood percentage
The range of dispersion of annual ring width and summerwood percentage are respectively
0.5-6.5mm and 5—-50% on the normal wood and its arithmetic mean values are each 3.0mm

and 24% on all sample trees.

. The values of annual ring width of heart wood are larger than that of sapwood but on the

contrary the values of summerwood percentage of heartwood are smaller than that of sapwood.

On the other hand variations of these values are distingushed on the heartwood.

. The values of annual ring width due to the parts of stem with crown, with clear length and

at bottom showed that the largest values are given at the parts of stem with crown. But on
the contrary the summerwood percentage values are largest at the parts of stem at bottom on

all sample trees.

. The values of annual ring width and summerwood percentage depending on the stand sides are

not obvious.
Horizontal and vertical variations of annual ring width and summerwood percentage
It was recognized that horizontal (radial direction) variations of annual ring width and summ-
erwood percentage indicated two diffrent patterns (the region of large fluctuation and that of
small fluctuation) in a tree stem. These boundaries are seemed to appear at the parts of 12-15

annual rings from pith.

. According to the increase of height in tree the values of annual ring width increase but the

values of summerwood percentage gradually decrease.

*1 Received for publication in December 1, 1974. Report(I[): See this Journal No. 17. 1973.

* TIE-42, #%JI|  Kang Won National University, Chunchon
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7. But vertical variations of annual ring width and summerwood percentage on the sapwood are
divided into two different parts (region of increased or decreased upwards and that of remained
constant in successive height) in a tree stem and these limits are seemed to appear at the 7 m
of height in trees.

Relations between annual ring width and summerwood percentage

8. The modes of summerwood percentage related with annual ring width are seemed to appear

almost in the definite range (10-25 %).

9. The relations between annual ring width and summerwood percentage show a highly negatine

correlation on all sample trees.
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D. B. H. Height in Clear Percentage Degree of Number of
Sample trees of clear sample
(cm) tree (m) length (m) length (%) | full body trees B
Dominant tree 20.4—28.5 15.0—17.9 i 6.5—8.9 43.3—55.6 57—82
Mean 24.9 16.2 8.0 49.0 66 1
Intermediate tree 16.6—19.4 11.5—15.4 5.6—10.2 43.3—65.8 63—93 k‘ 10
Mean ; 18.6 14.1 7.5 52.6 76 i
Codominant tree 12.8—16.8 10.9—14.2 4.5—9.4 22.9-—-72.2 6896
Mean 15.6 12.7 6.7 53.0 82 ®
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Table 2. Statistical values of annual-ring width
Number of Mean I Max. Min. Standerd Mode Coefficient
Sample trees i deviation of
measurements (mm) [ (mm) | (mm) (mm) (mm) variation
‘ : . ‘ -
Dominant tree | 7148 3.78040. 039 i 12.8 0.4 1.631 2.75 0.4315
. j 1 . | .
Intermediate tree | 6980 2.804+0. 028 | 10.5 0.3 1.171 2.25 | 0.4176
|
Codominant tree . 5776 2.431%0.014 9.8 0.1 1.299 1.75 0.5343
: - R PR R e e
19904 3.04340. 037 | 12.8 0.1 1.754 2.25 x 0.5764
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Table 3. Average values of annual ring width at sap- and heartwood

i Sap- or Number of | Mean Standard Coefficient of
Sample trees | deviation
i heartwood ‘ measurements {(mm) (mm) variation
Sap-wood [ 3164 3. 1800. 050 1.43%5 | 0.4513
Dominant tree ‘
Heartwood | 3984 4.24440. 049 1.596 0. 3760
| Sap-wood | 3638 | 2.230-0.045 1.274 0.5713
Intermediate tree |
Heart-wood ; 3342 3.43140. 047 1.394 | 0. 4062
Sap-wood 3246 1.7460. 037 1079 | 0.6181
Codominant tree
; Heart-wood 2530 3.304+0. 051 1.318 0. 3989

Table 4. Comparative values of average annual ring width of sap- and heartwood

Sample trees J Sapwood

Hearlwoo;j

Dominant tree 100 134

Intermediate tree 100 159

Codominant tree 100 189
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Table 5. Statistical values of annual ring width at parts of stem on sample trees

‘ _ e
parts of Number of Mean Mode | Standard Coefficient of
Sample trees ‘ Deviation
stem | measurements (mm) (mm) (mm) variation
At bottom 2528 3.52340. 065 3.0 1. 654 0.4693
: With clear . -
Dominant tree length 2888 3.707£0. 061 3.5 1.661 | 0. 4485
With crown 1732 4.249+0. 070 4.0 1.486 0.3495
At bottom | 2744 2. 58610. 052 2.0 1. 382 0.5343
Intermediate tree With clear 3004 2.810+0.052 | 2.5 1.465 0.5214
ength
With crown 1232 3.33240. 076 3.0 1. 343 0. 4036
At bottom | 2400 2.279+0.060 | 1.5 1.501 0. 6585
Codominant tree W};‘;g‘;%faf 2560 2.41440.054 | 2.0 1. 406 0.5826
With crown | 816 | 2.851%0.080 | 3.0 1. 116 0.4182
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Table 6. Statistical values of annual ring width at stand side on sample trees

Number of Mode Mean Standard Coefficient of
Stand side
measurements | (mm) (mm) deviation (mm) variation
Ry 4976 2.5 2.92:+0. 048 1.62 0. 5547
R, 4976 2.5 3.28+40. 043 1.46 0. 4451
R3 4976 3.0 2.96+0. 048 1.64 0. 5540
Ry 4976 2.5 2.9940. 048 1.62 0.5418
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Table 7 Statistical values of summerwood percentage
‘ Number of Mean Max % Min. Standard | Mode Coefﬁcnent of
Sample trees \ ) ) | deviation
| measurements (%) (%) ) (%) ‘ (%) (%) | variation
— - . IO L L . . R .
Dominant tree 'I 78 | 22.17+0.208 | 85 6 . wss | | e 5110
Intermediate tree | 6980 ] 24.3740.361 87 5 12.94 20 j 0. 5309
Codominant tree ) 5776 k 26. 14:1:0. 643 l 90 i 4 i 13.35 25 } 0.5107
Total ] 19904 | 24.09-0.420 ] 9 | 4l 1247 | 2 * 0.5176
20l 20) |
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: R = /] ‘\\\‘ ——a—-—o-— [ntermediale tice
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Fig. 12 Frequency diagram of summerwood percentage Fig. 13. Difference of frequency diagram of summer-

wood percentage on dominant, intermediate
and codominant trees

on all sample trees

Table 8. Average values of summerwood percentage at sapwood and heartwood

Sap wood or Number of Mean Standard Coefﬁcxent of
Sample trees deviation i
Heart wood measurements (%) (%) L variation
1 Sap-wood 3164 | 27.02£0.387 1111 0. 4111
Dominant tree [ |
| Heart wood 3984 1 18.33+0.312 10.03 0.5471
| Sapwood | 3638 l 29.29+0.361 |  11.13 0. 3799
Intermediate tree : *
{ Heart-wood 3342 l 19. 01:40. 317 9.34 | 0.4913
Sap-wood 3246 30. 6530. 433 12.56 [ 0. 4097
Codominant tree
| Heart-wood 2530 20. 360. 384 9.86 0. 4842

Table 9. Comparatlve Values of average sumrnerwood percentage of sapwood and heartwood

Sample tree { Heartwood l Sapwood
~ Dominant tree ’ T \ 147
Intermediate tree } 100 )‘ 154
Codominant tree | 100 \ 151
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Tab}e 10. Statistical values of summerwood pexcuntage at parts of stem on sample trees

Parts of I\umber of Mean Standard 1 Mode | Coefficient of
Sample trees deviation :
stem measurements (%) (%) t (%) variation
At bottom 2028 { 22. r6i0. 416 | 12.05 20 0. 5249
. With clear - .
Dominant tree length 2888 23.72+0. 380 10.41 20 0.4389
With crown 1732 J 18 74+0. 411 8.72 1 0. 4656
At bottom u444 ‘ 26. 8410. 013 13.72 20 0.5112
Intermediate tree W;gﬁgct]hear 3004 ! 24.39+0. 416 11.61 20 0. 4761
With crown 1232 | 18.864-0.552 ‘ 9. 89 15 0. 5244
At bottom 2400 t 29. 500. 553 13. 80 ; 25 0. 4677
Codominant tree Wilte};gct]}far 2560 26.34:+0. 493 12.75 20 0. 4840
With crown 816 | 18. 753-0. 657 9.56 1 0. 5098
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Difference of frequency diagram of summer

wood percentage among stand sides

Statistical values of summerwood percentage at stand side on all sample trees

[ Number of Mode Mean Stdndard Coefficient of
Stand side ’ ) ; ‘ deviation

| measurements (%) (%) l (9) variation
R : 1976 | 20 | 24.88+0.391 | 11.91 0. 4787

i : H ‘
R, ‘ 4976 i 20 { 23.3240.383 11.82 0. 5064

‘ H

R; 4976 \ 20 ‘ 23.8240.405 12.32 0.5181
R, 4976 | 20 | 24.34-50.478 12.16 0. 4996
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Table 12. Frequencies on annual ring width and summerwood percentage
Summerwood | | 1[ | ' [ {
. perc/entage : i
. (%) | | [
Annual 51 10 ] 15 | 20 ; 25 | 30 . 35 1404550 55|60 6570|7580 85
_ring . “ : ﬂ :
width (mm) N | | | | | E
0.5 ’ 3 7 21 o8 283 61i 64 57 53 35 10 6 15 11 18 2
1.0 114 37 105 112 97 82 112 78| 47 35 11| 15 10 5
1.5 2 13 114 111] 142 116 128 128) 60 40 12 7 3 8 2 1
2.0 1| 66 134 202 190 251 166 142 69 34 20 8 6 4 1 3 5
2.5 2 54 79 165 225 246 138 90 45 17 11} 6 2 2 1 | 3
3.0 | 78 218 275 241 233 79 80 43 18 & 5 1 6 3 2 2
3.5 1 70 188 234 189 133 80 32 18 18 4 1 1 3 2 1
4.0 5 92 216 203 211, 5 65 32 200 7 6 3 2 4 | | 2
4.5 2,% 67 200 205 117 73 34 2 6 6 5 3 2 1 2 3
5.0 4 68 218 142 119 59 25 17 12 6 2 1 1 4
5.5 5 136 87 59 34 15 10 7 3[ 1oy o3
6.0 1 64 121, 7 45& 15 11 4 3 2 1 o4
6.5 2 48 T4 46 14 11 9 1 2 3 1 ‘
7.0 2 3% 55 32 8§ 9 3 | 1 1
25 24 21\t 200 2 3 v |
8.0 125 7 4 1 i 5
8.5 s 7 4 o ‘ Lo ;
9.0 5 7 1 | | ! |
9.5 6 5 1 !
10.0 7 4 | “
s L ] | HERENN
Ratio to .total | | ! i ‘\ {
annual " 0.2 7.4’ 17.5 19.3 16.1 13.7‘i 8.5 6.9 4.0 2.7; 1.4,0.7/ 0.5 0.6 0.4} 0.3/ 0.3
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