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Effects of Quality of Light Emitting Diode (LED) on
Growth of Potato Plantlets in vitro
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Abstract: Shoot cuttings of potato cultivar 'Kexin 13' were transplanted on MS medium and cultured for 28 days in
vitro under six different light qualities, fluorescent lamp (CK), 100% red LED (Light emitting diode, 100R), 100% blue
LED (100B), and three blue and red LED mixtures (80R/20B, 70R/30B, and 50R/50B), and the effects of the six light
sources on growth, morphogenesis of potato plantlets in vitro were investigated in order to understand the effects of
different light qualities of LED on the growth of potato (Solanum tuberosum L.) plantlets in vitro. Growth under the
complex light of the red and blue LED was better than single light and fluorescent lamp. Plant height was the greatest in
plantlets cultured under 100R LED. The growth rate of root length and fresh weight were the fastest in plantlets cultured
under 50R/50B, which was higher than that of the control. The contents of chlorophyll and the total soluble sugar were
the greatest in plantlets cultured under 50R/50B, and the data were significantly different from those of fluorescent lamp.
In a summary, it is suggested that the complex light of the red and blue LED be suitable for the morphogenesis of potato
plantlets in vitro, chlorophyll synthesis and soluble sugar accumulation, of which 50R/50B LED is the most suitable light
source for the growth of potato plantlets in vitro of 'Kexin 13'.
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Table 1 LED light quality control system

JGUR AL A Je S EL AR K (nm) P58 (nm)
Light treatment Light quality Light amount ratio Peak wavelength Wave width
¢G4T (CK) Fluorescent lamp PIELT 100% 1 720 20
100R 21 100% 21. 625 20
100B i 100% T 475 20
80R/20B a+ ¥ 8:2 625 + 475 20
70R/30B a+ 7:3 625 + 475 20
50R/50B 4+ 5:5 625 + 475 20
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Table 2 Effects of different light quality ratios of LED on plant height of 'Kexin 13' plantlets in vitro

Sy b3 FK 75 Cem) Plant height MK (em/d)
Light source 7d 14 d 28 d Plant height growth rate
PeHKT (CKD Fluorescent lamp 2.46b 4.16 b 8.20 b 0.27
100R 2.45b 5.80a 13.34a 0.52
100B 228 ¢ 3.30d 6.22 ¢ 0.19
80R/20B 2.42 be 3.32d 8.59h 0.29
70R/30B 2.38 be 3.92b 6.42 ¢ 0.19
50R/50B 2.66 a 3.60 ¢ 5.59d 0.14

Ve B A AANFEEFE, FAh ARG TR R BEWP <0.05), HIEG MR LSDYE, T, Hrm b KiEF (em/d) = (28 d

KR — 7 dkRED21 do

Note: Data is an average over four replicates, and treatment means followed by different lowercase letter(s) in the same column indicate significance

(P < 0.05) as tested by LSD method. The same below. Plant height growth rate (cm/d) = (28 d plant height — 7 d plant height)/21 d.
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Table 3 Effects of different light quality ratios of LED on root length of 'Kexin 13' plantlets in vitro

R K (em) Root length

Jeds b B AT (em/d)
Light source 74 144 28d Root length growth rate
%647 (CKD Fluorescent lamp 0.86 d 1.49 ¢ 3.85d 0.14
100R 039f 0.81d 2.63 e 0.11
100B 0.72e 3.09a 2.05¢f 0.06
80R/20B 1.64 b 2.46b 587 ¢ 0.20
70R/30B 2.05a 2.48b 6.36 b 0.21
50R/50B 1.40 ¢ 2.38b 7.10 a 0.27

T REKAEKHEE (em/d) = (28 K - 7 dHEK)/21 d.

Note: Root length growth rate (cm/d) = (28 d root length — 7 d root length)/21 d.
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Table 4 Effects of different light quality ratios of LED on fresh weight of 'Kexin 13' plantlets in vitro

i 5 (¢) Fresh weight

Sl K ()

Light source 7d 28 d Fresh weight growth rate
PI64T (CKD Fluorescent lamp 0.050 ¢ 0.125 ¢ 0.182d 0.006
100R 0.047 cd 0.128 ¢ 0.199 ¢ 0.007
100B 0.046 d 0.130 ¢ 0.181d 0.006
80R/20B 0.065 b 0.156 b 0.244 b 0.009
70R/30B 0.077 a 0.155b 0.233 b 0.007
50R/50B 0.076 a 0.173 a 0259 a 0.009

e BT KA (g/d) = (28 T — 7 dBETE)/21 d.

Note: Fresh weight growth rate (g/d) = (28 d fresh weight — 7 d fresh weight)/21 d.
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Table 5 Effects of different light quality ratios of LED on chlorophyll content of 'Kexin 13' plantlets in vitro

JCUAE B 4% 5 a(mg/g) 4% 2% b(mg/g) R4 3E (mglg) 23 a/b
Light source Chlorophyll a Chlorophyll b Total chlorophyll Chlorophyll a/b

9] (CKD Fluorescent lamp 0.431 cd 0.132¢ 0.563 ¢ 3.265b
100R 0.402 ¢ 0.102d 0.504 d 3.941 a
100B 0.414 de 0.135 be 0.549 ¢ 3.067 ¢
80R/20B 0.452 be 0.147 ab 0.599 b 3.075 be
70R/30B 0.463 b 0.143 abc 0.606 b 3.238 be
50R/50B 0.493 a 0.151a 0.644 a 3.265b
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Figure 1 Effects of different light quality ratios of LED on soluble sugar content of 'Kexin 13' plantlets in vitro
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