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Abstract: This study was conducted to determine the optimal light conditions for the in situ and ex situ conservation
and restoration of Osmanthus insularis, a rare plant species in South Korea. Evaluations included the growth per-
formance, leaf morphological features, photosynthetic characteristics, and photosynthetic pigment contents of seedlings
grown from April to November under different light conditions (100%, 55%, 20%, and 10% relative light intensity).
The shoot lengths and root collar diameters did not differ significantly with relative light intensity. The dry weights
of leaves, stems, and roots and the leaf number were highest at 55% relative light intensity. The leaf shape showed
morphological acclimation to light intensity, with leaf area decreasing and thickness increasing as the relative light
intensity increased. Several leaf parameters, including photosynthetic rate and stomatal conductance at light saturation
point, net apparent quantum Yyield, and dark respiration, as well as chlorophyll a, chlorophyll b, and carotenoid con-
tents, were all highest at 55% relative light intensity. Under full light conditions, the leaves were the smallest and
thickest, but the chlorophyll content was lower than at 55% relative light intensity, resulting in lower photosynthetic
ability. Plants grown at 10% and 20% relative light intensity showed lower chlorophyll a, chlorophyll b, and caro-
tenoid contents, as well as decreased photosynthetic and dark respiration rates. In conclusion, O. insularis seedlings
exhibited morphological adaptations in response to light intensity; however, no physiological responses indicating en-
hanced photosynthetic efficiency in shade were evident. The most favorable light condition for vigorous photosynthesis
and maximum biomass production in O. insularis seedlings appeared to be 55% relative light intensity. Therefore,
shading to approximately 55% of full light is suggested for the growth of O. insularis seedlings.
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Figure 1. Relative growth rate to height and root collar
diameter of 2-year-old seedlings of O. insularis under four
different light intensities. Vertical bars represent SD of the
mean (n=4). Values with different letters indicate statistical
differences among four light intensities at the 5% levels
by the Duncan’s multiple range tests.
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Table 1. Changes of dry weight and shoot:root ratio(S/R) of 2-year old seedlings of O. insularis under four different light intensities.

RLI Dry weight (g) )

o SR ratio
(%) Leaf Stem Root Total

10 1.05+0.39% 0.46+0.19% 0.49+0.17* 2.00+0.72% 3.05+0.66
20 0.47+0.16° 0.18+0.06" 0.25+0.14% 0.90+0.36" 2.94+1.04°
55 1.76£0.37 0.66+0.22° 0.53+0.14% 2.95+0.71° 4.58+0.28"
100 1.02+1.08% 0.45+0.43%® 0.30+0.26 1.77+1.77% 4.20+1.57*

All the values are means = SD of four replicates. Values with different letters within the columns indicate statistical differences
among four light intesities at the 5% levels by Duncan’s multiple range tests.

Table 2. Photosynthetic characteristics of 2-year old seedlings of O. insularis under four different light intensities.

RLI Photosynthetic Capacity =~ Dark Respiration Rate  Apparent Quantum Yield Light Compensation Point
(%) (umol m? s™) (umol m? s (mmol mol™) (umol m? s

10 2.8+1.7° 0.41+0.23° 0.023+0.009" 17.9+6.7°

20 4.3£2.7° 0.55+0.13% 0.031+0.014" 20.3+8.9°

55 6.5+£2.1% 0.82+0.36" 0.038+0.005* 22.4+12.1°

100 4.5+0.9" 0.68+0.22% 0.0270.005 25.1£5.1°

All the values are means + SD of three replicates. Values with different letters within the columns indicate statistical differences
among four light intensities at the 5% levels by Duncan’s multiple range tests.
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Figure 2. Leaf number, leaf thickness and specific leaf area of 2-year-old seedlings of O. insularis under four different light
intensities. Vertical bars represent SD of the mean (n=4). Values with different letters indicate statistical differences among
four light intensities at the 5% levels by the Duncan’s multiple range tests.
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Figure 3. Stomatal conductance, transpiration rate and water use efficiency of 2-year-old seedlings of O. insularis under
four different light intensities. Vertical bars represent SD of the mean (n=3). Values with different letters indicate statistical
differences among four light intensities at the 5% levels by the Duncan’s multiple range tests.

Table 3. Changes in the photosynthetic pigment contents in leaves of 2-year old seedlings of O. insularis under four different light
intensities.

Relative light intensity (%) 10 20 55 100
Chlorophyll a (ug/cm?) 15.43+0.07° 18.05+0.02° 32.60+0.02° 14.55+0.03¢
Chlorophyll b (ug/cm?) 6.96+0.03° 7.10£0.06° 12.72+0.01° 6.390.02¢
Total chlorophyll (ng/cm?) 22.38+0.09° 25.14+0.08" 45.31+0.01° 20.93+0.04
Carotenoid (pg/cm?) 3.87+0.03° 4.59+0.03" 8.23+0.04° 4.65+0.03"
Chlorophyll a/b 2.22+0.01¢ 2.54+0.02° 2.56+0.01° 2.28+0.01°
Chlorophyll/carotenoid 5.78+0.02° 5.48+0.02° 5.50+0.03° 4.50£0.02¢

All the values are means = SD of three replicates. Values with different letters within the row indicate statistical differences
among four light intensities at the 5% levels by Duncan’s multiple range tests.
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