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Abstract: Forsythia saxatilis is a Korean endemic plant designated as rare and endangered by the Korea Forest
Service (KFS). Growth and physiological characteristics of £ saxatilis were investigated under two different
light intensities in order to figure out an appropriate growth environment for conservation and restoration of the
species in its natural habitat. Shoot length, leaf size and weight, photosynthetic pigment content and
photosynthetic parameters were measured for F saxatilis grown at two experimental plots under relative light
intensities (RLI) of 20% and 60% of the full sun, respectively. Fresh leaf weight of plants grown under high
relative light intensities (RLI-60) exceeded that of plants grown at 20% RLI. The ratio of fresh leaf weight to
leaf size at RLI-60 was 1.47 times superior comparing to that recorded at RLI-20. The content of photosynthetic
pigments such as chlorophyll a, b and carotenoid were higher in plants grown at RLI-60, whereas the ratio of
total chlorophyll to carotenoid content was higher in the leaves at RLI-20. Photosynthetic rate, stomatal
conductance and transpiration rate at RLI-60 were, respectively, 2.5, 2.65 and 1.79 times higher comparing to
those recorded at RLI-20. Water use efficiency, however, was higher at RLI-20. The chlorophyll/nitrogen ratio
was 1.83 times higher at RLI-20 than at RLI-60. In contrast, the ratio of net photosynthesis to chlorophyll
content at RLI-60 was 2.58 times higher than that of RLI-20. In conclusion, light intensity might be the major
factor affecting growth and physiological characteristics of F saxatilis grown under canopy of tall tree species.
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Table 1. Soil characteristics of experimental plot of Forsythia
saxatilis.

Soil characteristics Values
pH 4.94+0.13
OM (%) 2.98+0.67
TN (%) 0.11£0.02
P,04(mgkg™) 485+75
CEC(cmol kg™ 10.8+ 1.4
K'(cmol kg™) 0.361+0.27
Na'(cmol kg™) 0.1740.02
Ca**(cmol kg™) 2.31£0.60
Mg**(cmol kg™) 1.13+0.28
EC(dSmfl) 0.22+0.06
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Figure 1. Relative light intensity (RLI) from 9 am to 6 pm in
experimental plot of Forsythia saxatilis. RL1-20 and RLI-60
indicate 20% and 60% of full sun, respectively.
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Table 2. Differences of shoot length, leaf size and leaf fresh weight of Forsythia saxatilis exposed to two relative light

intensities.
Plots Shoot length Leaf'size Leaf weight Lw/Ls
(cm) (Ls, emr’) (Lw, g) (g/em’)
RLI-20 30.9£5.6n.s. 27.9%3.3ns. 0.56£0.07*** 0.019£0.002%*
RLI-60 33.0£6.9 29.7+3.5 0.78 £0.08 0.028 £0.003

All the values are means of ten replicates = SD; The t-test was used to compare the results of two experimental plots; ** and *** indicate
significant difference at p<<0.01 and p=<0.001, and n.s. is non-significance.
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Table 3. Differences of photosynthetic pigment content in the leaves of Forsythia saxatilis exposed to two relative light intensities.

Chl a Chl b Chl atb Car
Plots 5 Chl a/b Chl/Car
pg cm-
RLI-20 53.6 £2.6%%* 43.8 +0.5%** 97.3 £3.0%%* 18.3 £ 1.0%** 1.22+0.05n.s. 5.3 E£0.1%%*
RLI-60 58.1£35 483+1.8 106.4+5.0 23.8+25 1.20£0.05 45+03

All the values are means of ten replicates == SD; The t-test was used to compare the results of two experimental plots; ***indicates signifi-

cant difference at p<<0.001 and n.s. is non-significance.

Table 4. Differences of photosynthetic characteristics and water use efficiency in the leaves of Forsythia saxatilis exposed to two

relative light intensities.

Plots Photosynthetic rate Stomatal conductance Transpiration rate Water use
(umol CO, m?s™) (mol H,O m™s™) (mmol H,O m?s™) efficiency

RLI-20 8.42+0.02%%* 0.1400.002*** 248 10.01%** 60.1£0.8%**

RLI-60 21.33+0.06 0.372£0.001 446+0.01 57.3%£0.2

All the values are means of ten replicates == SD; The t-test was used to compare the results of two experimental plots; *** indicates signifi-

cant difference at p<0.001.
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Figure 2. Differences of the ratio of total chlorophyll content to nitrogen content (ChI//N) and photosynthetic rate to total
chlorophyll content (Pn/Chl) in the leaves of Forsythia saxatilis exposed to two relative light intensities. All the values are means of ten
replicates = SD; The t-test was used to compare the results of two experimental plots; ***indicates significant difference at p <

0.001.
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