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Research paper

Effects of Thinning and Pruning
on the Growth of Naturally Regenerated Yellow Cypress

(Chamaecyparis obtusa var. formosana) Stands
Chih-Ming Chiu,"”  Sheng-Lin Tang,” Ping-Hsun Peng,” Hua-Lei Chiang"
[ Summary ]

Naturally regenerated yellow cypress (Chamaecyparis obtusa var. formosana) stands were
located at Chilan Mountain, northern Taiwan, on Hwy. 100 near the 14.5-km marker. Thinning and
pruning treatments were carried out in 1993 when the stands were 32 yr old. This study reports
the results of diameter at breast height (DBH) and tree height growth 7, 12, 17, and 20 yr after
thinning and pruning. Data of DBH and net height growth of yellow cypress showed a significant
increase 12 yr or longer periods after thinning compared to the no-thinning stand. However, the
basal area and timber volume showed no difference among thinning treatments. Pruning treatment
showed a trend of net height growth, i.e., pruning 1/2 of tree height > 2/3 of tree height > no prun-
ing (control), but tree growth traits such as DBH, tree height, and volume showed no differences
at 20 yr after pruning. Tree mortality percentages of yellow cypress with medium thinning, light
thinning, and control treatments were 3.1, 6.3, and 9.6%, respectively, at 20 yr after thinning. Since
yellow cypress trees grow very slowly, the average annual growth increments of DBH 20 yr after
treatment for medium thinning, light thinning, and control treatments were 0.31, 0.30, and 0.26 cm,
respectively, and of volume were 5.80, 6.46, and 6.09 m’ ha™', respectively. We used the Weibull
probability density function with thinning, pruning, and age as parameters to estimate the diameter
distribution. Results showed the goodness of fit was p = 0.01 by the Kolmogorov-Smirnov test.
Furthermore, the parameters and elements of stand structure had significant relationships. These re-
sults can explain the dynamics of stand growth based on the diameter distribution and can be used
to estimate the structure of the stand and carbon sequestration in the future.
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Table 1. Stand structure of yellow cypress in naturally regenerated stands with different
thinning treatments at Chilan Mountain
) Age Trees DBH Tree Form e Volume Mortality
Treatment ~ Time (yr) (treesha’) (cm) height ratio a;rea_I (m’ ha') (%)
(m) (m” ha”)
Medium  before 32 1213 13.1 10.2 843 1782 91.30
thinning  after 32 929 14.2 10.7 794 16.10 84.26
after 7 yr 39 929 16.9 11.6 72.1 2270  128.25 0.0
after 12yr 44 917 18.5 12.1 689 26.82 158.05 1.3
after 17yr 49 917 19.9 12.5 66.4 3098  189.01 1.3
after20yr 52 900 20.5 12.7 654 3233  200.10 3.1
Light before 32 1621 12.4 10.0 86.7 2125 105.70
thinning  after 32 1313 13.1 10.3 834 1947 98.52
after 7 yr 39 1300 15.8 11.2 75.1  27.59  150.90 1.0
after 12yr 44 1263 17.3 11.7 71.7  32.08 182.96 38
after 17yr 49 1242 18.5 12.1 689 3647 215.13 5.4
after20yr 52 1229 19.0 12.2 68.0 38.07 227.60 6.3
Control  before 32 1483 12.5 10.0 86.0 20.29 101.22
after 32 1483 12.5 10.0 86.0 2029 101.22
after 7 yr 39 1471 14.7 10.8 78.7  27.62  148.05 0.8
after 12yr 44 1425 15.7 11.2 755 3177 177.33 39
after 17yr 49 1379 17.0 11.6 72.5  36.02  209.12 7.0
after20yr 52 1342 17.6 11.7 71.0  37.77  222.89 9.6

DBH, diameter at breast height.

BHRR AR TEER AR - PEHRE> 5
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> B o (ELAR AR 5L 07 A 2 B A [F] B £ R 3
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BN RS - BRARIR204F - PRERS24F
IR KRB FATHT » BB E I A4 R 22 R
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Table 2. ANOVA and p values of periodic increments of yellow cypress after different
treatments

Age (yr) Treatment  DBH T?ee e Volume FO@ Mortality
height area ratio
39 (7 yr after thinning) T" 0.188 0.336  0.287 0.525 0.191 0.181
p? 0.681  0.784 0.870 0807 0917 0.527
TXP 0.604 0.548  0.821 0.899 0.918 0.552
44 (12 yr after thinning) T <0.010 <0.010 0.500 0.688 0.156 <0.010
P 0.168 0.892  0.950 0.913 0.928 0.248
TXP 0.550 0.682 0.734 0.813 0.847 0.097
49 (17 yr after thinning) T <0.010 0.036 0.464 0.695 0.147 0.032
P 0.202 0.616 0.816 0.759 0.897 0.855
TXP 0.931 0.887  0.694 0.811 0.920 0.932
52 (20 yr after thinning) T <0.010 0.019  0.498 0.726 0.136 0.021
P 0.113 0.403  0.862 0.796 0.840 0.950
TXP 0.901 0.925 0.654 0.827 0.926 0.828
T, thinning; P, pruning: DBH, diameter at breast height.
Table 3. Comparison of the periodic diameter at breast height (DBH) and volume
increments of yellow cypress after different treatments
After thinning
Treatment 7yr 12 yr 17 yr 20 yr
DBH Volume DBH Volume DBH  Volume DBH Volume
(cm) (m’) (cm) (m’) (cm) (m’) (cm) (m’)
Thinning
medium 270" 4399*  436°  73.79°  5.72°  104.8° 629"  1159°
light 2.65° 52.39* 4.15° 84.44° 5.43° 116.6* 5.92° 129.1°
control 224 46.84* 321" 7611 454> 107.9° 513" 121.7°
Pruning
2/3H 2.40° 46.61° 3.97° 77.84° 5.22° 106.8* 5.80° 119.3*
12 H 2.61° 50.50° 4.04° 80.96" 5.46" 115.9* 6.09° 128.6°
control 2.58" 46.11° 3.73° 75.55° 5.00° 106.5* 5.86" 118.7°

" Means within a given column with the same letter do not significantly differ (p > 0.05) as deter-
mined by Tukey’s HSD test.

RBRRR25 % - MBRERAR10% DU » #Usf
REELI ~ TR
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Table 4. Comparison of the periodic form factor and mortality ratio after different

treatment regime

After thinning

Treatment 7 yr 12 yr 17 yr 20 yr

Ff? M? Ff M Ff M Ff M
Thinning
medium 72.1*" 0.92° 71.9* 1.42° 66.4° 1.42° 65.4* 1.42°
light 75.1° 0.95° 71.5* 3.88° 68.9°  545° 68.0° 6.40°
control 78.7° 0.00* 75.5° 3.88° 725 6.57° 71.0° 8.83"
Pruning
2/3H 75.4° 0.58° 71.9° 2.95° 69.2°  4.87° 68.0° 5.73°
12H 74.6° 0.33° 71.5° 2.55° 68.7°  3.95° 67.4° 5.15°
control 76.0° 0.95° 72.7° 3.68° 70.0° 4.62° 68.9° 5.77°

" Means within a given column with the same letter do not significantly differ (» > 0.05) as deter-

mined by Tukey’s HSD test.
* Form factor.
¥ Mortality.
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Fig. 1. Weibull diameter (DBH) distribution of yellow cypress from 32 to 52 yr old with
different thinning treatments. DBH, diameter at breast height.

Table 5. Weibull diameter distribution parameter estimates and values of the K-S test for

different thinning treatments at various regimes

Age (yr) Treatment X,, X5z — Xos a b c dn do1 dos
32 Before thinning  control 87 135 199 3502 9998 1977 0.0312 0.0422 0.0506
32 After thinning medium 10.6 15.1 21.8 6.816 8284 1.650 0.0323 0.0909 0.1090
32 light 98 142 199 4682 9518 2.084 0.0378 0.0765 0.0917
32 control 87 135 199 3502 9998 1977 0.0312 0.0422 0.0506
39 medium 129 18.0 252 8.073 9927 1.793 0.0351 0.0909 0.1090
39 light 11.8 17.0 237 5.668 11.332 2.105 0.0242 0.0769  0.0921
39 control  10.5 16.0 22.7 2977 13.023 2.356 0.0304 0.0723  0.0866
49 medium 155 214 293 9.176 12224 1962 0.0510 0.0916 0.1097
49 light 140 202 280 6224 13977 2206 0.0281 0.0787 0.0943
49 control  12.0 193 27.0 0.010 19.301 3.135 0.0527 0.0746 0.0895
52 medium 158 222 29.8 6.394 15806 2.491 0.0376 0.0924 0.1108
52 light 143 209 287 4465 16435 2518 0.0356 0.0791 0.0948
52 control  13.0 20.0 28.1 0.100 19.907 3.326 0.0498 0.0757 0.0907
T = 3R RN - ¢ > 3.6 AR 45
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