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Establishment of a Cryptomeria-based Multi-storied
Plantation by Row Thinning

Chen-nan Lo-Cho,"? Hsu-ho Chung," Chih-ming Chiv" and Chin-mu Huang"

[ Summary }

A silviculture study on large scale improvements of a man-made cryptomeria (Cryptomeria japonica)
forest was done to establish a multi-storied plantation. Row thinning followed by planting practices was
carried out in a 24-yr-old cryptomeria forest located at Compartment No. 20, Taipingshan Working Circle of
Chilanshan. Four row thinning treatments of strip cutting of 2 rows, 3 rows, 4 rows, and 5 rows, respectively,
were applied. For these 4 treatments, 6 rows of 4 trees were retained on both sides of the cut strips. After
thinning, seedlings of 4 valuable endogenous species, Taiwan hinoki (Chamaecyparis obtusa), Taiwan red
false-cypress (Chamaecyparis formosensis), Formosan China-fir (Cunninghamia konishii),
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and Taiwania (Taiwania cryptomerioides), were planted in the cut strips. Six years afier planting, survival
rates of the 4 tree species were more than 90%, and trees planted on strips wider than 8 m grew faster than
did the others. Among the 4 tree species, Formosan China-fir.and Taiwania performed better in terms of
height and diameter growth, followed by Taiwan red false-cypress and Taiwan hinoki, respectively. The
relative light intensity (RLI) measured in the cut strip was found to be proportional to the width of the
strip. The RLI in the cut strip of 5 rows was about 64%, whereas those measured in strips of 4 rows, 3
rows, and 2 rows were 60%, 56%, and 46%, respectively. Wind damage occuring on trees of Taiwania
and Formosan China-fir was observed, and 31% of Formosan China-fir trees were also damaged by
squirrels.
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Table 1. Size of tested areas and population of
trees for various widths of cut strips

Width of cut strip(m) Tested areatha) No. of trees
6 0.144 360
8 0.216 540
10 0.288 720
12 0.360 900

Table 2. Size of tested areas and population of
trees for the 4 different species

Species Tested areatha) No. of trees
Chamaecyparis obtusa 0.252 630
Chamaecyparis formosensis 0.252 630
Cunninghamia konishii 0.252 630
Taiwania cryptomerioides 0.252 630
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Table 3. ANOVA of relative light intensity found in cut strips of different widths

Source of variation Degrees of freedom Mean square F-value
Block 2 0.77 0.60
Treatment 3 168.89 90.26*"
Error 6 0.91

Total I

b #xSatistically significant (P <0.01).

Table 4. Relative light intensity found in cut strips of different widths

Width of cut strip (m) Mean(%) Coefficient of variance (%)  Daily variation range (%)
6 462" 4348 18 ~ 80
8 56b 39.28 24 ~ 90
10 60 ¢ 3833 25~ 93
12 64 d 36.51 26 ~ 94

UMeans with the same letter in a given column indicate no significant difference at the 5% level.
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Fig. 1. Daily variation of relative light inten-
sity found in cut strips of different widths.
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Table 5. ANOVA of survival rate, diameter, and tree height for 4 tree species planted in 4 different

widths of cut strips
Source of variation  Degrees of freedom Survival rate DBH Tree height

Meansquare Fvalue Meansquare Fvalue Meansquare Fvalue

Block 2 1.63 1.28 0.23

Thinning regime 3 1.05 0.60 458 15.79+* (.94 18.80*=

Error of main block 6 1.76 0.29 0.05

Species 3 2.72 225 36.11 59 20%+ 7.29 72 90%*

fe';ﬁfflf * Thinning 9 1.04 0.86 0.92 151 0.10 1.00

Error of sub-block 24 1.21 0.61 0.61 0.10

Total 47

I Statistically very significant (P<0.01).

Table 6. Comparison of survival rate and growth of 6-yr-old trees after planting in cut strips of
different widths

Width of cut strip (m)  Density(No. trees/ha) Survival rate (%) Diameter{cm) Tree height (m)
6 2275 91 32a" 28a
8 2252 20 420 33b
10 2251 90 44b 32b
12 2275 91 47b 34b

"Means in a given column followed by the same letter do not differ significantly (P< 0.05) as determined
by Duncan's multiple range test.

Table 7. Comparison of survival rate and growth of 4 different tree species 6 yr after planting in
cut strips

Species Density Survival Diameter Tree Stem
(No. trees/ha) rate (%) (cm) height (m) forking (%0)
Chamaecyparis obnisa ‘2250 90 1.8a" 21a 8
Chamaecyparis formosensis 2302 92 39b 31b 46
Cunninghamia konishii 2250 90 58¢ 39¢ 5
Taiwania cryptomerioides 2251 90 50¢ 36¢ 5

"Means in a given column followed by the same letter do not differ significantly (P<0.05) as determined

by Duncan's multiple range test.
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(A)

(©)
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Fig. 2. Multi-storied plantation established by planting the valuable tree species Taiwan hinoki,
Taiwan red false-cypress, Formosan china-fir, and Taiwania, in a cut strip 6 m in width (A), 8 m in
width (B), 10 m in width (C), and 12 m in width (D). Trees were 6-yr-old.
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Table 8. Comparison of wind and squirrel damage of the 4 trees species 6 yr after planting in cut

strips

Species Wind-damaged trees (%4) Squirrel-damaged traes (%)
Chamaecyparis obtusa 5b
Chamaecyparis formosensis 6b
Cunninghamia konishii 3ic

Tatwania cryptomerioides Oa

" Means in a given column followed by the same letter do not differ significantly (P <0.05) as determined

by Duncan's multiple range test.
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