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Effect of Different Light Qualities on Physiological Characteristics and
Growth of Tobacco in vitro under Light Emitting Diodes(LEDs)
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(1 Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China;2 Institute of
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650000, China; 5 Institute of Agricultural Environment and Resources, Yunnan Academy of Agricultural Sciences, Kunming

650205, China;6 Industrial Crop Research Institute, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract ;: By arraying tobacco rooted plantlets with the different wave length and ratio of light emitting di-
odes(LLEDs) , with fluorescent lamp(CK) light as control,the effects of light quality on physiological char-
acteristics and growth were investigated. The results showed that; (1)Red-blue-green(RBG) and Red-blue-
white(RBW) light enhanced the heights,leaf lengths and leaf widths,leaf area,shoot diameter,root length,
number of root and dry weigh of plant,and the contents of chlorophyll were also up-graduated, but those of
treatments were no significantly differences. (2) RBW light treatments led to higher content of soluble sug-
ar and C/N ratio, RBG light treatments led to higher content of free amino acid, and significantly higher
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than that of other treatments;for all light treatments, tobacco leaf soluble protein content is significantly
higher than that of CK light treatment, 1Red-blue(1RB) light treatment led to higher content of soluble
starch,and significantly higher than that of CK light treatment. (3)Fluorescent lamp(CK) light treatments

led to higher contents of MDA ,and significantly higher than that of other treatments; while decreased ac-
tivities of SOD,CAT and POD in the leave,and significantly lower than those of other treatments; which
red light lowered content of MDA and enhanced activity of POD,and CAT activity is the highest. LED light

source can significantly reduce the MDA content of tobacco plantlets,reduce the membrane lipid peroxida-

tion damage,promote the growth of tobacco plantlets,and the main reason lies in its regulation metabolism

of the activities of antioxidant enzymes in response to photo-oxidative stress.

Key words:light emitting diodes(LEDs) ;tobacco( Nicotiana tabacum L. ) ;physiological characteristics
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Table 1 Control system of light source in the experiment
Ak 3 o6 i L i) LICRIES P 98
Light treatment Light quality The ratio of luminous flux Peak wavelength/nm Wavelength halfwidth/nm

RBG R+B+G 4:2:1 625+475+530 20
R R 100% R 625 20
1RB R+B E| 625-+475 20
B B 100% B 475 20
RBW R+B+W 6:1:1 625+475+720 20
2RB R+B 21 625-+475 20
W w 100% W 720 20
CK F — w —

HeRZ06: B #0656 g0 WL 6 FL 3k,

Note:R. Red light; B. Blue light;G. Green light; W. White light; F. Fluorescence.

AR L G E AR B (CAT) 36 MR Ace
bi %5 i 5 sk AT I E Y . N Y B I Madha-
va SRR B 2 R (TBA) LN A2 .
1.4 HIESH

Bt R K 48 11 84k SPSS 16. 0 (Inc. , Chi-
cago, L, USA) i) 248 (ANOVA) Fl Duncan )
Z T AT 40 B T Excel 2003 il &

2 AR5
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22 2 TR AN TR T AR X A A R A PR AR
o T IR TR ZE R R R K R E R
i RN — , FL Ak 3R] 22 S5 3 B8 3 (P<C0. 05), J
L T A5 AR KRR AR TR 40 4% (RBG) FI 4L
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%% 5 fELL W (IRB F1 2RB) & 4 6 88 21
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14. 2% F1 67. 3% (P<C0.05), BT % 4% (RBG) Fl 4T
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TE AR AN ZE A AR SE 0O e s . DA B 25 SR 3R W
LED 404 6B o 1 0 5 4 855 7 1 b T 3843 1
A A AT LR A ) 5 R AR RBG il RBW 4045
S ST PT A SAy R e 5 i A AR Y B ) e 3 DI I
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230 22. 5%, 1fif RBGL1RB 5 %% Y%} B (CK) 2% R
B3, RBWOLR A F M 28 K 5 540 0l B3 & T R,
2RB.W Al B IR &6 Ab i 32. 5% .45, 8%6.49. 2% Al
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kA

Table 2 Effect of different light sources on the growth of tobacco seedlings in vitro

b/ 3L i3] LSS I 5E T R M % S TH
Light Plant Leaf Leaf Leaf area Stem No. of Root Dry
treatment height/cm length/cm width/cm /em? diameter/mm root/ 4 length/cm weight/g
RBG 5.12a 5.93a 1.75b 7.63ab 3.17a 8.85a 8.73a 0.234a
R 4.07cd 4.68cd 1. 20e 4.17cd 1. 58¢ 6.31b 5.91d 0.195b
1RB 4. 49b 5.05bc 1.67be 4.21cd 1.45¢cd 7.08b 6.80cd 0.207h
B 4, 33be 3. 42ef 0.93f 2.83d 1.23d 3.55¢ 4, 33e 0.159%¢
RBW 5.17a 5. 48ab 2.11a 9.24a 2.29b 8.77a 8. 26ab 0.253a
2RB 4.07cd 4.03de 1. 46cd 5. 44bc 1.48cd 3.67c 7.07c 0.205b
W 3.98d 3.67ef 1.41de 4. 48cd 1. 38cd 7.12b 7. T6abc 0.21b
CK 3. 84d 3.12f 1. 32de 3.82cd 1.32cd 6. 14b 7. 65bc 0.151c

T [ SR ) 9 7B 2w Ak BRI LE 0. 05 AP A7 7E #1225 T

Note: Different letters within the same column meant significant difference among treatments at 0, 05 level. The same as below.
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Fig. 1 Effect of different light sources on chlorophyll

content of tobacco leaves in vitro
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Fig. 2 Effect of different light sources on the contents of
soluble sugar(A) ,protein(B),starch(C) and amino acid(D),

and the ratio of C/N(E) in tobacco leaves in vitro
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Fig. 3 Effect of different light sources on the content of MDA(A) . the activities
of SOD(B),POD(C) and CAT(D) in tobacco leaves in vitro
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