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Effects of Root Pruning, Stem Cutting and Planting Density on Survival
and Growth Characteristics in Kalopanax septemlobus Seedlings

Kang, Ho Sangl)

" National Instrumentation Center for Environmental Management, Seoul National University.

ABSTRACT

Kalopanax septemlobus (Thunb. ex Murray) Koidz. is natively distributed in Korea. The importance
of this species has been increased not only for high quality timber but for medicinal and edible uses.
However, increasing market demand of K. septemlobus with illegal cutting and overexploitation has resulted
in its rapid depletion and destruction of natural habitat. This study was conducted to understand the survival
rate and growth characteristics of planted K. septemlobus seedlings with treatment of root pruning, stem
cutting and planting density. The survival rate and growth of height and root-collar diameter for one- and
two-year old seedlings with different planting densities were investigated in the clear-cut area of a Pinus
densiflora stand for five years. One-year-old seedlings were treated with or without root pruning and planted
with three density levels (5,000 trees ha’l, 10,000 trees ha’l, and 40,000 trees ha’l). Two-year-old seedlings
were treated with and without stem cutting and planted with the density of 5,000 trees ha™. The survival rate
of one-year-old seedlings with root pruning treatment in the density of 10,000 trees ha™ was 92%, while that

without root pruning in the density of 40,000 trees ha' was 67% after five years. The height of one-year-old
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seedlings has been significantly affected only by planting density in the 5" year. The survival rate of the

two-year-old seedlings with stem cutting was 75.5% and greater than control (67.3%) in the 5" year but no

difference in height was shown between the two treatments from three years after plantation.

Key Words : Kalopanax septemlobus, Planting density, Plantation, Root pruning, Stem cutting,

Survival rate, Growth.
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Table 1. The soil characteristics of Kalopanax septemlobus plantation.

Spacin Depth of A Depth of root Soil moisture Soil organic matter
pacing horizon (cm) extension (cm) (%) (%)
0.5m x 0.5m
9 23 20.3 .0
(1-0 seedling) >
1.0m x 1.0m
8 26 22.4 .8
(1-0 seedling) >
1.4m X 1.4m
12 26 229 6.6
(1-0 seedling)
L4m > 1.4m 17 37 332 111

(1-1 seedling)
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Figure 1. Survival rate of planted Kalopanax septemlobus seedlings with root pruning and stem cutting treatments

for five years.
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Table 2. Comparison of the height (cm) growth of planted Kalopanax seedlings treated by planting densities,
root pruning and stem cutting with Ducan’s test and GLM analysis.

Date March Sep Sep Nov Nov Nov

Density 1¥ year 1" year 2" year 3" year 4" year 5" year

05x05 C 19.1(x43)"  375(2103) 62.7(:229) 76.4(x29.5)  91.3(+27.9) 1008(:33.3)
(1-0 seedlings) R 19.2(352)  35.1(x10.6)  54.3(£21.7)  82.2(£28.5)  96.9(+24.8) R

1'0x1.9 C  205(x47)  37.9(x10.8)  71.3(220.9) 112.6(x36.2) 128.2(£35.1) 123004267
(1-0 seedlings) R 21.7(x5.0)  31.3(x10.9)  63.0(x25.0)  88.4(£38.7) 110.8(x45.1)

L4x14 C  217(243)  350(£10.7)  66.1(x24.5)  94.1(x32.4) 114.9(+31.9) 12360382
(1-0 seedlings) R 19.3(£5.5)  27.9(327.9)  63.4(x22.7)  98.0(£35.4) 119.5(x42.5)

14x14  C  437(x10.1)  555(+24.5) 100.1(+37.0) 144.1(+45.3) 162.1(+52.3) 162.8(74.1)
(1-1 seedlings) § 10.0 435(x22.1)  63.4(x22.7) 132.7(x51.7)"° 168.1(x64.6)" 171.4(+78.2)"™

C : control, R :root pruning, S :stem cutting, k : Mean(tstandard deviation)
Different letter on parenthesis means significantly different at 5% level

Table 3. Effects of the planting density and root pruning on the height growth of Kalopanax seedlings after five years.

Source DF SS MS F-values
Density (D) 2 26079.6 13039.8 6.23* :|
Error(a) 3 6283.1 2094.4
Root-cutting (R) 1 1.3 0.00™ <«
D X R 2 6281.8 31409 2.14" <«
Error(b) 235 3494355
Total 243 381798.2
* Significance at 5% level
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Table 4. Relative growth rate for height and root-collar diameter of planted Kalopanax seedlings treated by
planting densities and root pruning.

0.5%0.5 1.0x1.0 1.4x1.4
(1-0 seedlings) (1-0 seedlings) (1-0 seedlings)
control root pruning control root pruning control root pruning
Height 0.31(x0.10)*  0.33(x0.11)  0.36(+0.08)  0.31(x0.12)  0.34(z0.07)  0.38(=0.08)

Root-collar diameter 0.24(£0.07)  0.26(£0.08)  0.28(£0.07)  0.24(£0.11)  0.25(+0.05)  0.27(+0.07)

* Standard deviation
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Table 5. Comparison of the root-collar diameter(mm) growth of planted Kalopanax seedlings treated by planting
densities, root pruning and stem cutting with Duncan’s test and GLM analysis.

Date March Sep Sep Nov Nov Nov

Density 1™ year 1" year 2™ year 3 year 4™ year 5™ year

05%0.5 C  56(x12%  100(#2.1)  12.3(¥35)  156(x42)  183(+5.3) 20.0(+62)"
(1-0 seedlings) R 5.5(x1.1) 9.7(£2.0) 11.7(£3.5)  15.6(x3.7)  19.6(x4.2) B

10XL0 C 5.5(x1.2) 102(22.3)  134(x32)  187(x42)  22.3(4.6) 219(7.1)
(1-0 seedlings) R 5.5(£1.1) 9.4(£2.3) 12.1(£39)  16.0(x5.8)  19.1(x7.2)

14x1.4 C 5.6(+1.0) 100(22.1)  13.1(234)  16.8(x4.6)  19.8(x4.6) 206(:59)
(1-0 seedlings) R 5.1(x1.0) 8.8(+1.9) 12.1(33.1)  16.0(x47)  19.0(x5.2)

1.4x1.4 C 10.6(:2.4)  13.7(x43)  18.5(x5.5)  24.1(3+7.1)  28.4(£8.9) 27.8(x12.9)"

(1-1 seedlings) § 8.8(£1.8) 12.3(£2.8) 12.1(+¥3.1)  203(+6.7)  25.6(=7.8)  26.2(+10.8)

C :control, R :root pruning, S :stem cutting, k : Mean(+standard deviation), ns : no significance at 5% level
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