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Abstract. To provide the basic data essential for developing varieties of broad-leaved tree, the study inves-
tigated the utmost growth requirement for the growth characteristic and biomass production in accordance
with planting density of Styrax obassia. The planting density of seedling can be a 51gn1ﬁcant factor in contrib-
uting growth of seedling for tree growing in general. While growth of tree according to 1 m? planting densnty
of Styrax obassia showed an excellent growth in tree height and the root collar diameter from 49 no. /m>,

those low planting density showed decreased tendency with tree height growth while increasing the root col-
lar diameter growth. As similar to the growth characteristic, the biomass production showed significant and
statistic difference in 49 no./m?, showing high volume of biomass production which is 3.12+0.80 g com-
pare to other processing section and high figure with T/R ratio which is 1.59. The special trait of photosyn-
thetic also showed relatively high photosynthetic rate in 49 no. /m? and 64 no./m’> of Styrax obassia and as
the density increase, photosynthetic efficiency decreased. The plant showed stable and physiological plant-
ing pattern, displaying the best photosynthetic rate, which was the final metabolism through reserving proper
space in the growth and development environment condition. This obstacle of required space essential for
growth substantially deteriorated planting and ultimately, it demonstrated lower tendency of photosynthetic

rate, which is the highest level of metabolism.
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Introduction

The change of recent forest policy is to organize a for-
est resource that is economically and environmentally
advanced such as public silviculture business of liveli-
hood rights, recovery from a forest fire and silviculture
planting. In addition, while planting different species of
trees adjusted to districts' particular traits, the policy is
endeavoring in contributing development of districts and
expanding profits. In order to realize the plan, a devel-
opment of a various silviculture species trees is essential.

Styrax obassia, one of indigenous trees is a kind of tree
that grows in the fields and mountains all over the nation.
Styrax obassia get its common name, Fragrant Snow-
bell, from the 15 to 20 cm long raceme of fragrant, white,
bell-shaped flowers produced May to June (Lee, 1989).
Tree height of Sprax obassia is a sub-tall, 8-10m,
deciduous tree that is appropriate as a patio tree where
the attractive bark with orange-brown vertical fissures

can be appreciated at a close distance, or Styrax obassia
can add color to the mixed shrubbery border. The wood
is used for making shelves and its fruits are used as oil.

The study attempted to produce an excellent nursery
(Bormann and Gorden, 1984; Chung et al, 1984; Iwaki,
1959; Ma, 1976), the Spyrax obassia, which is being
widely used in landscape forest, highly evaluated and
recognized as a great landscape.

The study tried to provide basic data on broad-leaved
trees for development through analyzing its growth char-
acteristics and volumes of biomass production to inves-
tigate the optimum growth condition in accordance with
planting density.

Material and Methods

The sampling for this experiment were obtained in
2005 when it was open-buried at the experimental forest
within Forest Production Research Center, Korea Forest
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Research Institute located in Pocheon. It was planted in
the nursery bed within Forest Production Research Cen-
ter on April 2006 using random sowing. The dimensions
after sprout were processed in 5 treatments (36, 49, 64,
81, and 90 no./m?) and arranged in 3 repetitions.

The growth characteristics investigation for proper
growth density took place at the end of September when
it began interphase after some growth period by treat-
ment section, respectively. The seedling height and root
collar diameter were measured using both digital vernier
calipers (Mitutoyo co. Japan) and steel tape (2 m). After
the measurement, the T/R ratio and the volume of dry
weight were investigated as per the processing section.
All data executed a statistics processing using SAS pro-
gram (SAS Inc., 1996). During the positive growth period
of the plant, which is the early part of July, 3 standard
sample trees of each processing section were selected.
The subject tree to be experimented was given net pho-
tosynthesis measurement comparison using a portable
photosynthesis system (LI-6400, Li-Cor. Inc.). Light-sat-
urated net photosynthesis (An) was measured on fully
expanded, mature leaf number 4 counted from each shoot
apex on every individual in the treatments. Net photo-
synthesis was measured with a broad-leaf cuvette of the
Li-cor 6400 potable photosynthesis System (Li-cor Inc.,
USA), the leaf was sealed and CO, concentration was
allowed to be maintained at ambient levels. Air flow
through the analyzer was adjusted to maintain leaf
cuvette relative humidity near ambiebt level 70+10%)
during measurement. The average cuvette temperature
was maintained at 25°C. For photosynthesis capacity, this
study measured the light-photosynthesis curve by adjust-
ing the light intensity from 0 to 2,000 umol m~ s~ with a
photosynthesis analyzer (Choi, 2001; Woo et al., 2003).

49 no./ m?

36 no./ m’

64 no./ m’

Net Photosynthesis was calculated as:

ue(ce - cc)
= ¢ .E
An T o0 %

A,; net photosynthesis (umol CO, m™ s™), %, mole
flow rate of air entering the leaf chamber (umol s™), c,;
mole fraction of CO, in the leaf chamber (umol CO, mol™!
air), ¢.; mole fraction of CO, entering in the leaf chamber
(umol CO, mol™ air), s; leaf area (cm?), E; transpiration
(mmol H,0 m~s7)

This study also performed a regression analysis and
obtained photosynthesis curves using SigmaPlot (SPSS
Inc.) to estimate precise light-photosynthesis curves and
light compensation points.

y=yo+ax/(b+x)

A light compensation point is obtained when y=0 in
the equation above.

Results and Discussion

The following is the result of investigation to find out
optimum growth density for effective Syyrax obassia pro-
duction.

Growth Characteristics

The planting density is a significant factor that con-
siderably affects plant's growth (Bormonn and Gorden,
1984; Chung et al, 1984; Donald, 1961; Goo et al, 1995;
Krammer and Kozlowski, 1979; Ma, 1976; Per and Karl;
2000). In order to analysis growth of plant as per planting
density, a 3D analysis was executed on investigated seed-
ling height (Fig. 1).

While the growth of trees according to planting density

81 no./ m’ 90 no./ m>

Fig. 1. Growth characteristics of one year seedlings of Styrax obassia by 5 different densities.
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Fig. 2. The growth performances of height (left) and root collar diameter (right) in the seedlings of Styrax obassia subjected
to 5 different densities. Values are means+ Standard Deviation.

Table 1. Biomass production and T/R ratio of one year seedlings of Styrax obassia by 5 different densities.

Treatment (No./m?) Dry weight (g) T/R ratio
Top Root Total
36 1.51£0.97 b* 0.98+0.54c 249+0.76 ¢ 1.55£0.64 b
49 1.9140.67 a 1204093 a 3.1240.80 1594070 a
64 1.43+£0.83 ¢ 1.10£0.76 b 2.54%£0.80b 1.30+0.55 ¢
81 1.18+£0.39d 0.78+£0.20d 1.96£0.30d 1.51+0.58 ¢
90 0.65£0.66 ¢ 046£0.64 ¢ 1.11£0.65¢ 1.43+£0.49d

*: Different letters within a column indicate statistical differences at the 5% level by Duncan’s multiple range test. Values are

means *+ Standard Deviation

per 1 m? of a plant is 41.4+11.3 cm 5.3£0.9 cm for tree
height and the root collar diameter in 49 no./m?, showed
an excellent growth volume compare to other planting
density, the ones with low planting density showed
improvement in the root collar diameter growth but low
tree height growth and at the high tree density of 81, 90
no./ m? processing section, it showed tendency of rapid
decrease of growth volume such as tree height and the
root collar diameter (Fig. 2).

Biomass production

The biomass production also showed high planting
density in 49 no./ m similar to the special trait of growth
characteristic (Sarvas, 2001; Veiko er al, 2007). The
ground section showed 1.91+0.67 g, while the under-
ground section showed 1.20+0.93 g which is 3.12+£0.80
g for the total biomass production showing significance
to other processing section and high volume of mater
production and even the T/R ratio showed high figure
which is 1.59 (Table 1).

Characteristic of Photosynthesis

Despite plants tend to show physiological and stable
growth pattern while displaying the utmost photosyn-
thetic rate which is the final metabolism through reserv-
ing proper space in a planting environment, an obstacle

Photosynthesis rate (umol CO5 m'zs'1)
o
[

-4 ® 36n0./m? y=-2.3082 + 8.2462x / (139.6684 + x), R? = 0.9671
O 43n0./m?,y =-2.6599 + 8.6341x/ (190.2708 + x), R? = 0.9808
5 v 64n0./m?y=-31815+7.2039x / (187.8634 + x), R* = 0.9884
v B1no./m? y=-52640+8.1245x / { 70.6715 +x), R = 0.9969
W 9000,/ m? y = -2.9760 + 6.8239x / (191.1291 + x), R* = 0.9989
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Fig. 3. Photosynthesis rate of Styrax obassia seedlings
grown under 5 different densities in July. PPFD means
photosynthetic photon flux density.
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of required space essential for growth would bring dete-
rioration on growth and low photosynthetic efficiency
which is the highest level of metabolism (Donald, 1961;
Jin, 1972; Williams, 1963). In other words, within high
density of more than appropriate density that would
decline photosynthetic ability of trees growing in the
similar environment (Akkin, 2005; Goo et al, 1997; Park
et al, 1984), it could be regarded that the required light is
decreased due to overlap of leaves. In this study of Styrax
obassia, it showed 49 no/m? which determined to be an
appropriate planting density and 64 no./m” photosyn-
thetic rate which is relatively high thus resulting the pho-
tosynthetic efficiency decrease as the density is increased

(Fig. 3).
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