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Effects of Red and Blue LED Light Source on Morphological Growth,
Photosynthetic Pigment Content and Mineral Element
Accumulation of Potato Plantlets Cultured in vitro
HAN Yifei, GU Tianxing, HUANG Mengyuan, CHEN Lili*

( College of Science and Technology, Ningbo University, Cixi, Zhejiang 315300, China )

Abstract: In the present study, with the variety 'Zhongshu 7' as the experimental material and single node cuttings of
virus-free potato plantlets used as explants, the potato plantlets in vitro were cultured under white (used as the control),
red, blue and the combination of red and blue LED light spectra with 100 umol/m?- s illumination intensity to understand
the effects of different LED light qualities on the growth and mineral element accumulation and distribution of potato
plantlets cultured in vitro. The results indicated that red light induced elongated and slender stems of potato plantlets
cultured in vitro with significantly increased internode length and internode number, but decreased health index. On the

contrary, blue light produced dwarf and sturdy plantlets, facilitated dry matter accumulation and increased health indexes.
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Blue light and the combination of red and blue light spectrum significantly increased the value of chlorophyll a/b, however,
red light significantly decreased the ratio. Compared with white light, red light inhibited the absorption of Ca, Fe, Zn and
Cu, but increased these mineral elements to distribute to the stems rather than leaves in potato plantlets in vitro. Blue
light reduced the absorption of Ca and Mn and promoted the absorption of P, Zn and Fe with elevated distribution ratio of
P and Zn in roots and decreased that in stems of potato plantlets in vitro. The combination of red and blue light increased
the total accumulation of K, P, Mg and Mn in potato plantlets ir vitro and altered the distribution of Ca and Fe in plantlets
organs obviously. Therefore, different LED light qualities significantly affect the growth and mineral element accumulation
of potato plantlet cultured in vitro. In summary, blue light and the combination of blue and red light promoted potato
plantlets in vitro growth by increasing the health indexes and P element accumulation. To some extent, red light caused
the shade reaction and inhibited the accumulation of Ca and other mineral elements, which was not conducive to the
growth of potato plantlets cultured in vitro. This study provides data supports and theoretical basis for light regulation of

potato plantlets growth and mineral element metabolism and also supplies relevant reference for the selection of artificial

light source in the rapid propagation of potato plantlets cultured in vitro.

Key Words: potato plantlets in vitro; red light; blue light; mineral element
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Table 1 Effects of different LED light qualities on morphological growth of potato plantlets cultured in vitro

LD AbFE Treatment

Parameter R B RB W

75 (em) Plantlet height 12.08 +0.77 a 4.08 +0.16 ¢ 5.57+0.13b 6.62+0.47h
ZZH (mm) Stem diameter 0.90 +£0.03 ¢ 1.14+0.03 a 1.01 £0.03 b 1.00 £ 0.04 b

FRAEEFE (mg) Plantlet FW 194.93 + 12.88 ¢

269.85 £ 33.58 a

231.63 £ 19.47 ab 212.80 £ 13.14 b

P+ (mg) Plantlet DW 2143+1.82¢ 29.63 +3.03 ab 31.03+2.15a 25.17+1.46h
I F-# (No.) Leaf number 8.00 £0.37 a 7.75+0.36 a 8.00 +0.34 a 8.00+0.37 a
257744 (No.) Node number 73+0.50a 55+0.32b 6.4 +0.20 ab 6.5 +0.48 ab
F71A]4 (em) Node length 2.13+0.15a 0.71 +0.01 ¢ 121+023b 1.53+0.20b
T HE %X Health index 0.16 +0.01 d 0.83£0.01 a 0.56 +0.01 b 038 £0.01 ¢

e R, BRIWAIEER 100%4756 . 100%85 Y61 100% 1156, RBFE/R T0%LT56 + 30%5; FWREEE, DWIETE, [FH—1r8diE

[N F R R ARTE P < 0.05 K EAFE R 225 5. FIAl,

Note: R, B, and W refer to 100% red, 100% blue, and 100% white LED light; RB refers to 70% red + 30% blue LED light; FW means fresh weight;

DW means dry weight. Different lowercase letters in the same row data indicate significant difference at P < 0.05 level. The same below.
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blue, and 100% white LED light; RB refers to 70% red + 30% blue LED light. Different lowercase letters indicate significant difference at P < 0.05 level.
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Figure 1 Effects of different LED light qualities on photosynthetic pigments of potato plantlets cultured in vitro
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Figure 2 Effects of different LED light qualities on accumulations of K, Ca, P and Mg elements in organ of roots,
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stems and leaves of potato plantlets cultured in vitro
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elements in organ of roots, stems, and leaves of potato plantlets cultured ir vitro
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stems, and leaves of potato plantlets cultured in vitro
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Figure 5 Effects of different LED light qualities on distribution ratios and total accumulations of Mn, Zn, Fe and Cu

elements in organ of roots, stems, and leaves of potato plantlets cultured in vitro
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