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Abstract and the supplemental radiation of 385 nm UV-A LED
before transplanting could be used as a cultivation

BACKGROUND: After transplanting, the recent abnormal technique to produce high quality pepper seedlings.

low temperature caused physiological disorders of pepper
seedlings. This study was conducted to evaluate the effects
of UV-A LED, a physical elicitor, on the chilling tolerance
of pepper seedlings.

METHODS AND RESULTS: Seedlings were con-
tinuously irradiated with 370 and 385 nm UV-A LEDs with M E
30 W-m™ for 6 d. After that, seedlings were exposed to 4°C

for 6 h and then recovered under the normal growing con-

dition for 2 d. There were no significant differences in |
growth characteristics of UV-A treatments compared to the |
control. Fv/Fm values of two UV-A treatments were below
0.8. Electrolyte leakage in the control was increased by

Key words: Antioxidant capacity, Chilling stress,
Electrolyte leakage, Elicitor, Total phenolic content

chilling stress, while 385 nm UV-A had the significantly 3.1 kg2 Al H3L o] Tk AAl = T il
lowest value. Total phenolic content and antioxidant ca- SHCedzaky 7257, 2019). H wlvshA 2k 7]
pacity of two UV-A treatments significantly increased due AR Ae] g, A, s, = Aol wAS EA
to UV-A radiation. However, total phenolic content and an- AA AEe] A dEdE AstARIE ARdAs]e] o3
tioxidant capacity of the control increased due to chilling T8A AN 109 Sk At 810 FEOR FEH
stress and tended to decrease again during the recovery L glom e fEE vipd AEH 0 Frkshal e
time. QEAF- AR, 2018). 1 Z, oldA el ot s2E T

o

CONCLUSION: We confirmed that UV-A light was 7% 2018%=9= 6,121 haolglal 20209 =0l= 7,374
effective to induce the chilling tolerance of pepper seedling, ha® F7Fshs FAlItEd S HiEAbs, 2018, 2020).
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Fo] AuEnt YA 1094 o] 22 42% 9} 50% 2
AR THEAA, 2009, 2019). 1827, o)Ak A3} 72
AAABNZ ek sk T3l o 3 siE Ak ¢
e ATl AplA o ek iAlEd 50 $49
A5 27k

320-400 nm I} JoE ZH= UV-AL AE9] AglE,
Ak, A4 EAS WA 5 olo] AE A O
S Agtehs 524 AEdA 29 F sheltis, 9]. A&
UV-A$} 22 33 AEYARYE AAR B33k Wolay]
S8l EepReolE, FEAJo, FFRE] o] T} 22 23} o]
ARHE] AEHAS ZX3H4, 10]. ©)2|3k 221 thiES
AEAZY 12, AL, AF, Wills 53 22 g FHAE
gl 23| AA 3= ROS(Reactive oxygen species)& 2
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Fatelse S BAS 82 Bl @A Ed 2| g A

ol =tk e Al e FA 4 v =2

VR &4E 93, AE
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Fig. 1. Relative spectral distribution of 370 nm (A) and 385 nm (B) UV-A LED.
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Fig. 2. Pepper seedlings irradiated with 370 or 385 nm UV-A
LED before (A) and after 6 hours of chilling stress (B). Plants
grown under fluorescent lamps were used as the control.
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Table 1. Growth characteristics of pepper seedlings irradiated with 370 or 385 nm UV-A LED for 6 days. Plants grown
under fluorescent lamps were used as the control

a Fresh weight (g) Dry weight (g) Leaf area Specific leaf SPAD
Treatment Py . 2
Shoot Root Shoot Root (em”) weight (mg-cm™) value
Control 429 + 02 067 £01 035003 005+001 16374 £ 7.4 213 + 0.1 41.86 + 2.0
370 nm 391 £+ 02 053 +£01 033+002 004+001 14562 £ 6.5 2.32 + 0.2 3948 + 1.1
385 nm 439 + 02 069 £0.1 038 +0.03 0.06 +0.01 14753 £ 6.6 2.58 + 0.2 43.80 + 0.5
Significance NS NS NS NS NS NS NS

d UV-A treatment was started at 34 days of transplanting
™ not significant

1.0 100
&— Control A | === Control B
O 370 nm 1 370 nm
7 B 385nm 80

=
V=

a

=
N
T

Maximum quantum yield of
photosystem II (Fv/Fm)
=
%

T
Electrolyte leakage (%)

UV-A LEDs treatment _ chilling (4 °C) recovery

0.6 | | | | | 1
0 48 144 147 150 198
Time (h) Time after chilling treatment (d)

Fig. 3. Maximum quantum yield of photosystem II (Fv/Fm) of pepper seedlings irradiated with 370 or
385 nm UV-A LED for 6 days and chilling stress for 6 hours followed by 2 days of recovery (A).
Electrolyte leakage of pepper seedlings before chilling stress (4C) and after 2 days of recovery (B). The
data indicate the means + S.E. Different letters indicate statistical difference by Fisher’s least-
significant-difference (LSD) test at p < 0.05.
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3A). UV-A %A} 48217H 370 nm ¥} 385 nm 2] 7-2] 4 = mlsstetEnt SMEte

24 g3 gk 27 07663 072305 th2740.803)¢] 1] UV-A 3 A 717 &< 7 UV-A A< F d=s)
8 7FAskgla 53], 370 nm UV-A A7+ 4o T RS izl vlE] frejdoR SR A A
7HE worth A2 A Bt F UV-A 3 A7 954 2] 713 35 7Rkl =9 tHFig. 4A). A A2 3
G 2 sk e 2318 370 nm UV-A 39 4 F5 vustd iz ¥ dEsiE e A A §
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STk Wbl tizme] 54 B gk 9AR] A #e ol EASHA ¢koktt BB wt vixTe T AlEsket
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M3l 2= £ @37} s F UV-A 3 AT Fakeier) gz
Ae A F9b 29 B 3 F otz UV-A Fol THG Ao R E3tHFig. 4B). A A 7IZE Este]
w29 ¥5F H 99 Al 55 vwaSitFig. 3B). A © dx7e Astert S7KISIAL 370 nm3t 385 nm
< AP A% iz Al 52 574%% 7P A UV-A Ae] REEE STk AR A 4§, F

22.2% S 7= 385 nm UV-A 3 H2)T 2} 2.69) 52 UV-A 3 2279 dhlsles gz thc fo8o0z =9t
Ao =okth ARl A SAoA 2 Fet sEs & i 3] 713 B9 UV-A 3 AgTe dx27 BT Ia

of deid frEe ST A3 =79 Aad e e 33tk
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Fig. 4. Total phenolic content (A) and antioxidant capacity (B) per unit fresh weight of pepper
seedlings irradiated with 370 or 385 nm UV-A LED for 6 days and chilling stress for 6 hours followed
by 2 days of recovery. The data indicate the means + S.E. Different letters indicate statistical difference
by Fisher’s least-significant-difference (LSD) test at p < 0.05.
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