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Effects of Different LED Light Spectra on Growth and Alterations of
Endogenous Hormone of Potato Plantlets Grown in vitro
CHEN Lili', WANG Haoying®?, GONG Xiaochen? XUE Xuzhang®, HU Yuegao™
(1. College of Science and Technology, Ningbo University, Ningbo, Zhejiang 315300, China;
2. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;

3. Beijing Research Center for Intelligent Equipment in Agriculture, Beijing 100097, China )

Abstract: Single-stem cuttings of 'Zhongshu 4' potato plantlets ir vitro were used as the explants, and white LED
light was used as the control (CK) to explore the effects of the five LED spectra, namely 100% red light (RR), 100% blue
light (BB), 100 % green light (GG), 75% red light + 25% blue light (RB), and 45% red light + 35% blue light + 20% green
light (RBG), on the growth and endogenous hormone content of potato plantlets cultured ir vitro. Potato plantlets in RR
and GG treatments were slender with longer internodes. Plantlets stems in BB treatment were shorter. RB and RBG
treatments induced healthy potato plantlets ir vitro with higher growth parameters including stem length, stem diameter,
leaf area and the total root length than those of CK. BB promoted the growth development of leaves by increasing the
contents of endogenous cytokinins (IPA, ZR and DHZR) in the leaves of potato plantlets in vitro. RR increased the ABA
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content in the roots of plantlets, giving rise to the enhancement of the root resistance to stress. In RR and GG

treatments, the synergistic effect of high content of endogenous GAs and IAA in the whole growing stages stimulated

elongation of stem cells and internodes, which significantly increased the stem length and internode length. In

conclusion, different LED spectra are involved in regulating the distribution of endogenous hormones in the organs of

potato plantlets in vitro which further affects their growth.

Key Words: LED light spectrum; ir vitro potato plantlet; plant endogenous hormones; morphology
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Table 1 Characteristics of LED light spectrum
P (nm) Wavelength JE5% (pmol/m’+s) Light intensity
Sab B
Light treatment 2 ot 4ol 40 #ot ot
Red LED Blue LED Green LED Red LED Blue LED Green LED
RR 660 100 0 0
BB 460 0 100 0
GG 520 0 0 100
RB 660 460 75 25 0
RBG 660 460 520 45 35 20
CK 1% White LED 100
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Table 2 Effect of LED light spectrum on growth of potato plantlets cultured in vitro
s E)  JeabI FRRREEE (mg) MR A 22K (em)  WAELE ZH(mm)  BRER(mm) REK(em) HRRH
Plantlet age  Light Fresh weight Leaf (em?) Stem Node Stem Root Total root (em®)
(week) treatment  per plantlet number Leaf area length number  diameter diameter length  Root surface
RR 101.21 a 298 a 10.75 a 227 a 2.00 a 0.13b 049 a 96.58 a 31.09 a
BB 68.23 ¢ 1.00 b 5.32b 0.59 ¢ 0.00 ¢ 0.26 a 0.32 ab 68.28 b 22.14 b
GG 99.23 a 2.87 a 10.12 a 247 a 2.00 a 0.12 b 0.22 b 82.01 ab 1523 ¢
: RB 70.35b 1.34b 9.67 a 1.58 b 1.12b 021 a 041 a 84.61 ab 30.03 ab
RBG 72.39b 1.24b 10.24 a 1.65b 1.53b 0.24 a 0.40 a 89.06 a 31.19 ab
CK 72.01 b 1.25b 10.09 a 1.63 b 1.26 b 0.24 a 0.39 a 88.59 a 29.99 ab
RR 259.28 a 432 a 22.82 ¢ 530a 5.12a 023 ¢ 042 b 327.15a 77.43 a
BB 198.00 b 4.35a 68.35 a 1.84 ¢ 2.12¢ 0.60 a 0.50 a 200.35 b 55.14 b
GG 232.17 a 434 a 2431 ¢ 5.67 a 5.12a 0.20 ¢ 0.33 ¢ 274.19 b 44.17 ¢
? RB 256.49 a 438 a 52.57b 2.76 b 3.15b 041b 0.46 b 300.28 a 62.37 ab
RBG 279.27 a 4.56 a 50.11b 2.12b 327b 0.44 b 047 b 311.59 a 66.14 ab
CK 265.84 a 4.37 a 5345b 243 b 347b 0.44 b 0.48 b 321.16 a 69.25 ab
RR 301.82 ab 6.92 a 66.26 ¢ 9.83 a 6.33 a 0.73 ¢ 0.58 b 840.37 a 120.23 a
BB 287.64 b 6.56 a 98.64 a 2.15¢ 392¢ 1.12 a 0.62 a 687.83 ¢ 96.93 ab
GG 296.37 b 6.32a 63.45 ¢ 948 a 6.01 a 0.64 ¢ 037 ¢ 799.04 b 74.25 ¢
’ RB 31723 a 6.15a 77.21b 5.15b 549b 0.92b 0.54b 800.14 ab 88.77b
RBG 324.16 a 6.25a 72.48 b 5.87b 523b 0.99b 0.52b 812.15 ab 84.23 b
CK 336.16 a 6.75 a 74.37b 5.62b 5.16 b 0.97b 0.55b 820.25 ab 99.95 ab
RR 396.50 b 7.25a 99.51 ¢ 11.20 a 793 a 1.04 ¢ 0.67 a 859.51 a 171.59 a
BB 31491 b 7.56 a 15432 a 3.03¢ 4.53b 1.37 a 0.69 a 71722 ¢ 159.94 ab
GG 355.42 b 7.55a 101.67 ¢ 11.13 a 793 a 1.01¢ 0.51b 800.32 b 123.11 ¢
) RB 414.00 a 7.60 a 137.56 b 877hb 7.55a 1.21 ab 0.62 a 823.19ab  168.52 ab
RBG 430.20 a 747 a 141.77 b 7.27b 7.87 a 1.27 ab 0.64 a 816.64 ab 16691 ab
CK 400.41 a 7.37 a 122.41h 6.42 b 7.01 a 1.12b 0.61 a 831.48ab  154.27b

T W TR AR, BT R AR TR 0.05 K EAAE R & 2R

Note: Treatment means followed by different letter(s) in the same column at the same plantlet age indicate significant difference at 0.05 level.
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Figure 1 Effects of different LED light qualities on endogenous hormone contents in roots of

potato plantlets cultured ir vitro at different ages
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Figure 2 Effects of different LED light quality on endogenous hormone contents in stems of

potato plantlets cultured in vitro at different ages
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Figure 3 Effects of different LED light qualities on endogenous hormone contents in leaves of

potato plantlets cultured ir vitro at different ages
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