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Effects of Pruning on the Quality of Sawn Lumber from Taiwania Plantations
Chih-Ming Chiu,%® Chen-Nan Lo-Cho,” Cheng-Jung Lin?
[ Summary]

Pruning treatments were applied twice to Taiwania (Taiwania cryptomerioides)
plantations when they were 6 and 11 yr old, and then 1 mean sample tree was cut from
each plot when they reached the age of 24 yr. Results showed that there were very
significant differences among the grades of logs and sawn lumber from plots with
different pruning treatments. Concerning the grade of sawn lumber from plots of B-type
(pruned up to 1/3 and 1/2 of tree height when 6 and 11 yr old, respectively), A-type
(pruned up to 1/4 and 1/3 of tree height when 6 and 11 yr old, respectively), and C-type
(unpruned) pruning treatments, the distribution percentages of excellent grade and no. 1
(by CNS grading rules), were 51.6%, 36.1%, and 10.5%, respectively. Therefore,
pruning practice is important to promote the grade of lumber from Taiwania plantations.
There was a definite tendency of variation in mechanical properties and the grade of
plain sawn lumber from different section heights of logs. The tendency initially showed
lower values and lower grades, and then increased with distance from the pith and
increased with distance from the apex. The dynamic modulus of elasticity (MOED) was

obtained by a tap tone spectrum analysis system of nondestructive testing for sawn
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lumbers of various grades and small clear specimens. Results showed that the lower the

grade the sawn lumber was, the larger the differences were in MOED for sawn lumber

and small clear specimens. Moreover, the relationship between MOED of sawn lumber

and small clear specimens was an exponential curve. No significant differences were

found among the MOR and MOE of static bending properties of small clear specimens

made from sawn lumber with all defects excluded from plots of various pruning

treatments.

Key words: Taiwania plantations, pruning, grade, sawn lumber, tap tone.
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Table 1. Log grading for Taiwania plantations of different pruning treatments by CNS
4748 grading rules

Pruning treatment”  Section height (m) Log grade
1 2 3 4 5 outgrade

0.3-1.3 3%
1.3-2.3 3

A 3.3-4.3 2 1
4353 2 1
9.3-10.3 3
0.3-1.3 3
1.3-2.3 3

B 3.3-4.3 2 1
4.3-5.3 11 1
9.3-10.3 2 1
0.3-1.3 3
1.3-2.3 2 1

C 3.3-4.3 2 1
4.3-5.3 2 1
9.3-10.3 1 2

Y A: pruned up to 1/4 and 1/3 of tree height when 6 and 11 yr old, respectively.

B: pruned up to 1/3 and 1/2 of tree height when 6 and 11 yr old, respectively.
C: unpruned.
2 Number of logs.
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Table 2. Distribution of graded Taiwania plantation lumber for different pruning
treatments by CNS 444 grading rules

Pruning Section height Sawn lumber grade (%) Total
treatment? (m) ? 1 5 3 1 5 (%)
0.3-1.3 625 42 194 111 238 0 100

A 1.3-2.3 217 6.7 233 333 133 1.7 100
3.3-4.3 83 50 383 317 150 17 100

average 308 53 270 254 104 1.1 100
0.3-1.3 66.7 14 125 125 6.9 0 100
B 1.3-2.3 483 83 250 133 33 1.7 100
3.3-4.3 217 83 333 200 150 1.7 100
average 456 6.0 236 153 84 1.1 100

0.3-1.3 69 181 306 347 97 0 100
C 1.3-2.3 0 33 400 36.7 150 5.0 100
3.3-4.3 0 3.3 417 450 100 0 100

average 2.3 82 370 385 116 1.7 100

UFor explanations , see table 1.
2)0: Special superior grade.
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Table 3. Variation of mean lumber grade in the trunk of Taiwania plantations for

different pruning treatments

Pruning Section height (m)

Distance from pith (cm)

1)
treatment 20 40 6.0 80 100 12.0
0.3-1.3 302 12 09 0¥ 0 O
1.3-2.3 35 29 14 05 0
A 3.3-4.3 38 25 24 24 16
4353 41 3. 24 25 31
9.3-10.3 38 34 26 34
0313 3320 0 0 0 0
1.3-2.3 33 20 11 0 O
B 3.3-4.3 38 23 24 09 0
4353 35 27 24 24 20
9.3-10.3 35 29 27 31
03-1.3 35 28 30 28 14 13
1.3-2.3 32 25 23 21 223
C 3.3-4.3 34 24 25 23 25
4353 33 23 22 24 29
9.3-10.3 39 28 40 39

Note YFor explanations, see table 1.

2)Mean grade:4 directions of sawn lumber grade for tangential boards

(flat grain).
%0: special superior grade.

27/34



Fig. 1. Sawing method.
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Fig. 2. Variation of dynamic modulus of elasticity (MOED)
in the trunk of trees from Taiwania plantations.

29/34



MOED of boards (x10° kef/cm®)
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Fig. 3. Relationship between small clear specimen mean MOED

and MOED of boards.

30/34



MOED difference ( x10° kef/cm? )

o
o
]

R*=0.4146
20 b F=52.63*%*
$
15 -
10
5 [
O [
0 | 2 3 4

Grade

Fig. 4. Relationship between grade and MOED difference from
mean small clear specimens and boards.
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MOED (x10° kef/cm?)
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Fig. 5. Relationship between specific gravity (S.G.) in

airdried specimens and MOED for small clear specimens.
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Fig. 6. Relationship between MOE and MOED for small clear
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Fig. 7. Relationship between MOR and MOED for small clear
specimens.
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