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Abstract - Potentilla kleiniana is a perennial herb beloning to Rosaceae family. Herein we investigated the effect of light
intensity, light quality and chemical elicitor on plant growth and the accumulation of bioactive compounds in P. kleiniana.
After 60 days of cultivation under different shading level [0% (200 umol~m'2-s']), 35% (95 umol~m'2~s']), 55% (65
umol-m™-s™), 75% (40 pmol-m™-s™)] in the greenhouse, chlorophyll and carotenoid content were the highest under 35%
treatment, however, plant height, leaf number and biomass were the highest under non-shading. As a result of cultivation
among strong light condition as a control, florescence and three mixture light sources [red:white:blue (RWB) = 8:1:1,
red:blue (RB) = 8:2, red:green:blue (RGB) = 8:1:1] as treatments in plant growth chamber (25+2C, 185 +3 pmol'm™>s™),
growth, biomass, chlorophyll content low difference between total phenolic compouds and flavonoid content were higher
under RWB treatment. DPPH radical elimination ability was the highest under all treatments especially florescence and
RGB treatment except control. As a result of treating chemical elicitor [salicylic acid (SA), methyl jasmonate (MeJA)]
concentration (0, 50, 100, 200 uM) respectively, plant height, petiole diameter and biomass were higher under
non-treatment, MeJA 50 uM. It was investigated that fresh weight and dry weight under MeJA 50 uM treatment were
especially a little high. Total phenolic compounds and flavonoid content of SA 50 uM treatment was the highest but DPPH
radical elimination ability was significantly the highest under MeJA 200 uM (88.65%) and MeJA 50 uM (87.84%)
treatment. Thus, this study suggested that we determined optimal shading and light quality in the greenhouse and plant
growth chamber also confirmed bioactive compound content, antioxidant ratio increase according to different chemical
elicitation concentration.
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Fig. 1. Growth of Potentilla kleiniana cultivated under different shading levels. A. 0% shading (200 umol'm'z's'l). B. 35% shading
(95 umol'm™s™). C. 55% shading (65 pmol-m™>s™). D. 75% shading (40 umol m™>s™).

A B
100 - (4) ®) 1100

80 |- — 80

60 |- — 60

40 |- — 40

20 |- — 20
S z
- B
R C D |z
S 10} © Dt =
E g
o g
2 Z
E 80 80 =
& s

60 |- — 60

40 |- — 40

20 |- — 20

) J\ J\ |- ,

400 500 600 700 400 500 600 700

Wavelength (nm)

Fig. 2. Relative spectral distribution of 3 types of combined light-emitting diodes (LEDs) and fluorescent lamps. (A) fluorescent
lamps, (B) red and blue (R:B = 8:2), (C) red, white, and blue (R:W:B =8:1:1), and (D) red, green, and blue (R:G:B =8:1:1) LEDs.
Total photosynthetic photon flux (PPF) was 185 =3 pwmol-m™s” in each treatment. Spectral scans were measured at the top of the pot.
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Table 1. Spectral data for 3 types of combined light-emitting diodes (LEDs) and control (fluorescent lamps)

Light source

Parameter Control” RWB 8:1:1 RB 8:2 RGB 8:1:1
PPFD’(umol'm™'s™)

Total (400-700 nm) 185 184 184 185
Far-red (700-800 nm) 8 1 0 0
Red (600-700 nm) 33 147 143 152
Green (500-600 nm) 92 10 0 10
Blue (400-500 nm) 52 26 41 23

Fraction (%)"

Total 100 100 100 100
Far-red 4 0 0 0
Red 18 80 78 82
Green 50 6 0 5
Blue 28 14 22 13

Data were recorded at the plant canopy (25 cm from LED lighting sources) with a spectroradiometer. The spectral data
were acquired from five points (a center and four edges of each tray of pots) and the means were shown (n = 95).

“Fluorescent lamps.
*Photosynthetic photon flux density.

*Fraction of far-red, red, green, and blue wavelengths in terms of photosynthetic photon flux density (PPFD).
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Table 2. Effects of shading levels on growth of Pofentilla kleiniana after 60 days after transplanting in greenhouse

Shading  Light intensity  Plant No. of Leaf Leaf Petiole Petiole Root
level (PPFD, height leaves Length Width area diameter length length
(%0) umol'm™s”)  (cm)  (per plant)  (cm) (cm) (cr) (mm) (cm) (cm)

0 200 9.33a" 46.8a 1.95ab 1.43a 1.87ab 0.92a 6.69a 19.7a

35 95 8.53ab 23.8b 2.02a 1.30ab 2.05a 0.62bc 6.07a 11.03b
55 65 7.55b 29.8b 1.55¢ 1.11b 1.21c 0.48¢c 5.36a 13.05b
75 40 8.19ab 25.9b 1.61bc 1.18ab 1.62b 0.75ab 5.92a 11.16b

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 3. Effects of shading levels on biomass and chlorophyll content of Potentilla kleiniana Wight et Arnott after 60 days of
cultivation. Mean separation within columns by Duncan’s multiple range test at 5% level. A. Fresh weight and dry weight B. Total

chlorophyll and carotenoid content.
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Table 3. Effects of light quality on growth and chlorophyll content of Potentilla kleiniana Wight et Arnott after 4 weeks of cultivation

No. of

Petiole Total

Llf:;ﬁgzig[y Planzcrlg: ight leaves Leazfc‘mgrea diameter chlorophyll (Elgaro_tle n;‘l)s)
(per plant) (mm) (ng g FW) s
Greenhouse 5.56:0.24"d 33.10+0.85d 2.71+0.16b 0.90+0.05¢ 15.15+0.54¢ 1.76+0.07¢
Fluorescent light  9.82+0.25a 63.20+3.21¢ 4.87+0.42a 1.03£0.05b 13.70£1.06cd  2.00+0.24bc
RWB=8:1:1 8.63+0.22¢ 87.70+1.94a 4.56+£0.31a 1.21+0.02a 18.00£1.21b 2.45+0.20b
RB=8:2 9.64+0.29ab 75.60+£2.17b 4.84+0.41a 1.15+0.06ab 23.37+0.44a 3.58+0.23a
RGB=8:1:1 8.91+0.32bc 84.90+2.37a 3.92+0.40a 1.27+0.03a 11.32+1.24d 1.77+0.17¢
“Values are mean = SE (n = 10).
YMean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 4. Effects of light quality for 7 days on biomass of Potentilla kleiniana Wight et Arnott after 4 weeks of cultivation. Mean
separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 5. Effects of light quality on total phenolic compounds, total flavonoids and DPPH radical elimination of Pofentilla kleiniana
Wight et Arnott after 4 weeks of cultivation. Mean separation within columns by Duncan’s multiple range test at 5% level. A. Total

phenolics and total flavonoids. B. DPPH activity.

of3hS sho] AP|BAEE T Sl ¥ 7IHE A=
= TH(Son et al, 2012; Hogewoning et al., 2010). A5}

= Uell= DPPH 2tz 275 A tzto] Hls) &
A2l Al 3% ol & A= Ul 71 - 985} RGB
A eltoll A 71 =4 THFig, 5B). ol AP Aol A M
o] 459 Hlm B4 F45 r=AP|1L ek S
(Johkan et al., 2010), 2A3o] FH 0| iS55 F7HA
21 A3t Axo] & A 08 AeHEThWu et al,, 2007), Leu
FAof gt A= 7k HkgAto] 7} Q17 wzol] A E St

ol 7 v AEiadEd 54 el wWalo] ofw
g A= Ao digt F71A] fE7F B RSk At

et

313+ elicitor 2o W2 37} BEHED 53
Salicylic acid(SA)2} methyl jasmonate(MeJA) *| 27} 7}
el FE A el B S ol vlA)E S ZAfY]
Qfato] 45= 7+ 240l A Auliet 71 A U= ol SA%F MeJAE O,
50, 100, 200 uM 5= BRAelsgi), He] 7 3 A4,

-370 -



7HA e A AR el el vl AR, 3 W sfebe] Aol

Greenhouse

Fig. 6. Growth of Potentilla kleiniana Wight et Amott cultivated with different light quality. A. Grown in plant growth chamber. B.
Pot arrangement in the box. C. Growth on different light quality after 4 weeks of cultivation.

Table 4. Effects of elicitation treated for 7 days on growth of Pofentilla kleiniana Wight et Armott

No. of Leaf

Treatments” Plant height leaves Length Width . Petiole
M) (em (per plant) (cm) (cm) diameter (1)
Control 5.32+0.29°a" 25.6+2.04¢ 2.16£0.11a 2.29+0.11ab 0.94+0.03a
SA 50 5.04+0.44ab 38.1%1.17a 1.92+0.13ab 2.15+0.14ab 0.52+0.04b
SA 100 4.50+0.24ab 33.2+1.78b 1.9940.08ab 2.21+0.09ab 0.52+0.02b
SA 200 5.09+0.21ab 29.3+1.53bc 2.02+0.06ab 2.38+0.07a 0.56+0.02b
MeJA 50 5.32+0.23a 32.2+1.47b 1.90+0.07ab 2.1940.09ab 0.92+0.03a
MeJA 100 4.41+0.27b 28.5+1.35bc 1.79+0.07b 2.06+0.09b 0.89+0.02a
MeJA 200 4.37+0.21b 30.8+1.40b 1.93+0.08ab 2.12+0.08ab 0.56+0.04b

“SA: Salicylic acid. MeJA: Methyl Jasmonate.
*Values are mean = SE (n = 10).
*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 7. Effects of elicitation treated for 7 days on biomass of Potentilla kleiniana Wight et Amott. SA. Salicylic acid. MeJA. Methyl
Jasmonate. Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 8. Effects of elicitation treated for 7 days on total phenolic compounds, total flavonoids and DPPH radical elimination of
Potentilla kleiniana Wight et Amott. Mean separation within columns by Duncan’s multiple range test at 5% level. SA. Salicylic acid.
MeJA. Methyl Jasmonate. A. Total phenolics and total flavonoids. B. DPPH activity.
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