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Effect of Thinning and Pruning on the Growth of Taiwan Red
Cypress (Chamaecyparis formosana Matsum) Plantations

Chen-nan Lo-Cho**, Hsu-ho Chung? and Chih-ming Chiu?

[ Summary ]

The present study was carried out in a 14-y-old red cypress (Chamaecyparis formosana Matsum)
plantation located at No. 104 Compartment of AliShan Working Circle.A thinning-from-below approach
was used in the experiment in which a plantation was either left unthinned (the control} or thinned to the
extent of retaining 25 m%ha of absolute basal area (BA). In the pruning experiment 3 ireatments were
applied: (a) pruning up to 1/2 tree height; (b) pruning up to 2/3 tree height; and (c) no pruning (the
control). After 5-y, the effects of these treatments on the growth of plantations can be summarized as
follows:
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LFor the 14-y-old red cypress plantations of AliShan Working Circle, a thinning regime of retaining 25
m?/ha. BA has resulted in increasing the volume growth. Pruning up to 1/2 tree height was also found to
be beneficial in improving plantation growth,

2.Thus trees of pruned plantations show less tapering than do those of unpruned cnes. Pruning, improves
the roundness of trees as well as increases the volume growth of red cypress plantations.

3.About 11 branches/tree were recorded for all trees examined; the diameters of these branches were about

0.2-8.5 cm. Five years after pruning, the percentage of wound occlusion was only about 73%. The low

percentage of occlusion was due to the existence of large branches and the difficulty of ocduding the

wounds resulting from pruning these branches. Pruning of red cypress, therefore, should be carried out

when plantations are young and tree branches are small.

4, Thinning of plantations results in increased spacing which, in turn, enhances branching. Trees retained

after thinning, therefore, should be pruned to prevent branching and/or forking.

Key words:  Chamaecyparis formosana Matsum, thinning, pruning, form quotient, occlusion.
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Table 1. Structures of plantations subjected to different treatments,
Treatment Treatment Phase Age Density DBH Tree Basalarea Volume  Breast Form Trees showing
regime (4] (stha)  (em) height {(m“/ha) (m'ha) height  quotient stem forking
{m) ferm Number Percentage
factor (st/ha) {%5)
(A)Retained Befere thinning 14 1915 145 7.8 314770 13134 0,50 0.70 747 39
25m’/ha Afier thinning 14 1165 166 83 250265 10472  0.50 0.70 128 11
Thinning basalarea 5 y after thinning 19 1165 198 109 34,7265 19427 050 0.69 128 11
(B)No thinning - 14 1803 139 7.7 305157 12662 0.0 0.72 757 42
- 14 1803 139 7.7 305157 12662 050 0.72 306 17
b 19 1803 163 100 383189 20422 0.52 0.70 306 17
(2)Pruned up Befroe pruning 14 1500 16.1 82 280947 123.82 0.50 0.71 600 40
to 142 tree height S y after pruning 19 1500 193 107 38.565% 22022 0.53 0,72 150 10
{b)Pruned up Before pruning 14 1510 149 7.9 273205 113355 050 0.71 664 44
Pruning 1o 2/3 tree height 5 y after pruming 19 1510 17.3 103 3435705 19265 0352 0.73 120 8
(c)No pruning - 14 1443 147 7.9 27.8981 10965  0.50 0N 548 38
- 19 1443 175 103 363776 18483 047 0.63 346 24

Table 2. ANOVA of means of different growth parameters of plantations subjected to

different thinning and pruning treatments.

Variance Deprees DBH Tree height Basal area Volume Breast height Form quotient
of Mean Fvalue Mesn Fvalue Mean Fvalue Mean  Fvalue Mean  Fvalue Mean F value
freedom square square square square squarg square
Block 2 0.0049 0.0006 0.0704 0.4728 4.0001 0.0011
Thinning 1 0.1881 313.50%* 00181 862 1.1029 20.77** 27,7511 266.84** 00015 1.67 0.0005 0.13
intensity
Errorn(a)} 2 0.0006 0.0021 0.0539 0.1040 0.0009 0.0038
Pruning intensity 2 0.0198 7.92* 0.0013 433 03739  R00* 427371 529+ 0.0050 20.00** 0.0193 24.12%*
Thinning X prun 2 0.010% 436 0.0010 333 01185 2.54 7.3043 0.90 0.0004 1.33  0.0015 187
ing interaction
Error(b) 8 0.0025 $.0003 - 0.0467 3.0713 0.0003 0.0008

Note: * Statisitcally significant(P < 0.05); ** Statistically very significant(P £ 0.01).
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Tabte 3. Comparison of annual growth of planations treated with different thinning/ pruning

regimes (averaged over a post treatment period of 5 y).

Treatment  Treatment DBH Tree Basal area Volume  Breast height Form
regime {cm) height (m) {m*/ha.y) (m*hay)  form factor  quotient

Thinning (A) 0.64° 0.510 1.942 17.912 0.50° 0.69*

(B) 047 0.452 1,56P 15.52 0.52° 0.70°

(a) 0.637 0500 209 19.282 0.53# 0.72°

Pruning (b 0.48° 0.472 1.45° 15.82b 0.522 0.73

(c) 0.56" 0.48" 1.70° 15.04° 0.47° 0.63°

Note: (1} See Tabel 1 for description of treatment regimes.

(2) Means within a given column with the same superscript letter are not significantly (P < 0.05)different as

determined by Duncan’s multiple range test.
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Fig. 1. Cross section of 19-y-old red cypress
sampled from control plot. The branch
diameter shown is about 3.5 cm. It dried
when the tree was 14 y old and persisted
on the stem which resulted in the
formation of a dead knot.
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Fig. 2. Cross of section of 19-y-old red cypress
which was pruned at the age of 9 y. The
diameter shown is about 2.0 ecm. Four
years after pruning the wound had
occluded completely; all wood produced
thereafter was clean with high quality,
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Fig. 3. Distribution of branches of different
diameters.
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Table 4. Branching of 14-y-old red cypress and wound occlusion 5 y after pruning and thinning.

Treatment Number  Average  Total number Diameter of branch ‘Wound occlusion Number of
regime height of branches Average Range  Numberof Percentof branches
of pruning {m) (em) fully occlusion  per meter
occluded (%0} of trunk
wounds
(a) 40 4.0 1188 0.2~7.0 855 72 11
(b) 40 5.0 1776 0.2~7.0 1332 75 12

Note: See Table 1 for details of ireatment regimes,
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Table 5. Equations best describing the relationships between branching time needed for ccclusion and

branch diameter.

Correlations examined

Regression equation

Coefficient F-value

of determination R

Between percentage Dominant tree  P1=8.7363+12.9208ND 0.97 112.13

of branching and -6.949090ND+0.805152ND

branch diameter Intermediate tree P2=24.6830-4.5049ND 0.93 40.97
-2.003949ND+0.387438ND

Between the time Dominant tree T1=11.2250+18.2978ND 0.99 1298.90

needed for occlusion

and branch diameter Intermediate tree T2=7.8750+25.3125ND 0.99 6627.83
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