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Photosynthetic Characteristics of Korean Endemic Plant, Aszer
koraiensis Nakai According to Growth and Development Conditions

Hyo-Hoon Nam*, Chang-Ki Son, Joong-Hwan Lee and Jung-Bae Kwon

Institute for Bioresources Research, Gyeongbuk Agricultural Research and Extension Services,
Andong 36614, Korea

Abstract - This study was conducted to elucidate the photosynthetic response to the environment and establish optimum
cultivation conditions for the Korean endemic plant, Aster koraiensis. Photosynthetic characteristics according to growth
stage, light, CO, and soil water potential were investigated. During the first year of transplanting, photosynthetic rates were
drastically increased until June, after which they slowly declined, During the second year, photosynthetic rates declined
throughout the entire growth period. The highest level of light compensation point was shown the early growth stage.
Photosynthetic rates affected by intercellular CO, concentration were maintained or decreased over the CO» saturation
point. The lowest CO, compensation point was 16.1 pmol-mol™ during March. The morphological changes of leaves were
observed due to shading with chlorophyll contents increasing. Photosynthetic rates were higher at 0% and 50% shading
treatments than at 75%. There were rarely any morphological changes of leaves due to soil moisture, however, changes to
leaf compactness were observed. Photosynthetic rate, apparent quantum yield, and respiration rate increased, whereas water

use efficiency decreased over -25 kPa of soil moisture.
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Fig. 1. Light-photosynthesis curves (A) and relationships
between photosynthetic rate and stomatal conductance (B) in
Korean endemic plant, Aster koraiensis. Vertical or horizontal
bars represent standard errors (n=12). A, I, and g, respectively
mean photosynthetic rate, photosynthetically active radiation,
and stomatal conductance.
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Fig. 2. Seasonal changes of photosynthetic rates as affected by
photosynthetically active radiations in Korean endemic plant,
Aster koraiensis. Vertical bars represent standard errors (n=5).

Table 1. Seasonal changes of photosynthetic characteristics as affected by light condition in Korean endemic plant, Aster koraiensis

Light Light Maximal Dark Apparent
Year Month compensation point  saturation point  photosynthetic rate  respiration rate quantum yield
(umol'm'z's'l) (umol-m'2~s'l) (umol'm'z-s") (umol-m'z-s'l) (mmol~m01'l)
2006 May 47 a” 265 ¢ 55 € 2.1 ab 48
Jun. 8 be 792 b 16.9 cd 0.5 be 56
Jul. 27 abc 1,381 a 25.6 ab 1.6 ab 59
Aug. 28 abc 1,483 a 26.2 a 1.5 ab 55
Sep. 40 a 1,479 a 25.0 ab 2.0 ab 51
Oct. 0c 1,446 a 21.8 abc 02 ¢ 43
2007 Mar. 44 a 1,350 a 22.5 abc 22 a 51
Apr. 39 ab 1,141 ab 19.9 a-d 2.0 ab 54
May 38 ab 1,138 ab 20.4 a-d 2.1 ab 56
Jun. 25 abc 1,060 ab 20.8 a-d 1.7 abc 66
Jul. 25 abc 1,048 ab 19.1 bed 1.4 abc 58
Sep. 18 abc 811 b 149 d 1.1 abc 63

“Mean separation within each column by Duncan’s multiple range test at P = 0.05.
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Fig. 3. Photosynthetic responses as affected by intercellular
CO; concentrations in Korean endemic plant, Aster koraiensis.
Vertical and horizontal bars represent standard deviations
(n=20). A, photosynthetic rate; Ci, intercellular CO, concent-
ration.

Table 2. Photosynthetic characteristics as affected by intercellular CO-» concentrations and growth periods in Korean endemic plant,

Aster koraiensis
Growth  CO, compensation point Photorespiration rate Maximum photosynthetic rate Carboxylation efficiency
period (umol-mol™) (umol - m’ s'l) (umol-m™+s™) (mmol - mol'l)
Mar. 27.53 3.03 18.68 104.0
May 16.05 1.21 16.84 72.5
Jul. 32.33 2.07 20.60 109.6
Sep. 55.45 3.06 19.46 55.5
LSD (5%) 21.78 ns’ ns ns

“Not significantly different.
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Fig. 5. Effects of shading degrees on the photosynthetic
characteristics of Korean endemic plants, Aster koraiensis.

Table 3. Leaf and photosynthetic characteristics as affected by shading treatments in Korean endemic plants, Aster koraiensis

Ligh Dark
. Leaf Leaf Leaf Percentage of Specific leaf ieht . .ar . Apparent Water use
Shading . compensation  respiration . .
length width area  dry matter area SPAD quantum yield efficiency
) (cm) (cmy  (cm) (%) (cri-g™) rate rate (mmol-mol™) (umol-mmol™)
° & (umol-m‘z-s") (umol-m‘z-s") um
0 18.8 3.1 30.0 21.3 120.0 40.9 27.49 1.17 62.1 247
50 20.0 29 327 17.6 125.1 45.8 37.76 2.33 62.1 2.03
75 26.1 35 464 19.8 1342 52.9 22.11 1.26 574 2.33
LSD (5%) 4.7 ns* 137 ns ns 9.1 7.82 0.53 ns ns

“Not significantly different.

-397 -



WG Korean J, Plant Res, 29(4) : 393~399(2016)

Table 4. Leaf and photosynthetic characteristics as affected by soil water potentials in Korean endemic plants, Aster koraiensis

Soil water Leaf Leaf Leaf Percentage of Specific leaf comL;Igllslztion resDiizlt(ion Apparent Water use
potential length width area  dry matter area SPAD prate r;ate quantum yield efficiency
(-kPa)  (cm)  (em)  (cm) (%) (cr-g") (umol-m?+s") (umol-m-gy (TMol'mel’) (umol-mmol’)
5 233 32 36.1 153 139.1 48.4 35.89 2.19 61.5 2.03
25 233 2.8 32.8 17.0 127.8 449 35.57 2.05 58.9 2.05
70 20.6 2.6 29.3 20.3 108.5 49.6 28.31 0.54 28.3 3.93
LSD (5%) ns” ns ns 3.8 ns ns ns 0.48 14.3 1.20
“Not significantly different.
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