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Effects of light qualities on the photosynthetic responses of
tobacco seedling and root growth in a float system

LIN Ye-chun', CHEN Wei', XUE Yuan?., PAN Wen-jie'" ,
JIA Meng-ao'?*, ZHANG Qing-ping*, YAO Guo-jiao'
(1. Guizhou Academy of Tobacco Science. Guiyang 550081, China;
2. Pingba Tobacco Company of Anshun Corporation, Anshun 561100, China;
3. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;

4. College of Tobacco and Science, Yunnan Agricultural University, Kunming 650201, China)

Abstract Light qualities of white (CK),red (RL),blue (BL) and LED (LL) were set up in this study in order to
demonstrate effects of light qualities on the chloroplast pigment, light response and root development for tobacco
seedlings in a three-dimensional float system.Results showed that BL significantly (P<C0.05) improved the content of
chlorophyll a of tobacco seedling leaves by 16. 13% — 28.57% and improved the content of chlorophyll b by 30.00% —
36.84% compared with other light qualities;otherwise, BL significantly (P<C0.05) increased the carotenoid content by
18.18% compared with RL. For the maximum net photosynthetic rate ( P,..) of tobacco leaf, the relationship of different
light qualities displayed as BL > CK>>LL > RL; moreover, the light saturation point (LSP) was maximum under the
condition of BL compared with other light qualities. BL and RL significantly ( P<C0.05) increased the root length, root
surface area,average root diameter and root volume of the tobacco seedlings, especially in BL. As for the tobacco
seedlings in BL,at the stage of 4 leaves and 1 heart, the root length,root surface area,root average diameter and root
volume were 98. 11 cm,22.78 cm?,0.74 mm and 0.42 cm® respectively. The preliminary analysis indicated that the
blue light quality may be more suitable for flue-cured tobacco seedlings in the three-dimensional float system.

Key words light quality; flue-cured tobacco; seedling; growth; photosynthesis
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Fig. 1 Effects of the light quality on the content of
chloroplast pigments in tobacco seedling

leaves using a float system
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Table 1 Effects of the light quality on the fitting parameters of tobacco seedling leaves using a float system
‘ P .
o i a/(pmol/(m® « s)/ , R,/ LSP/ LCP/ X
. . ) pmol/(m?* « s) ) ) ) R*
Light quality (pmol/(m* « s)) (CO) pmol/(m* + s) pmol/(m* « s) pmol/(m* « s)
RL 0.086 7.45 0.90 276. 40 5.59 0.998
BL 0.081 10. 49 0.96 418. 60 5.61 0.999
LL 0.084 8. 11 0. 85 320. 99 5. 60 0.999
CK 0.081 8. 86 0.73 343. 45 5.59 0.999

T RL FZEEHE s BL R #OEEI LL J LED SEI8: CK N DGR . o HHTIR B T B03 5 Prna N KA 385 Ry Sy 1 I I8 3

K LSP At fG s LCP St T 1A,

Note: RL-Red Light;BL-Blue Light; LL-LED Light; CK-White Light;q-initial quantum efficiency; Pn.x-maximum net photosynthetic

rate; Rq-apparent dark respiration rate; LSP-light saturation point; LCP-light compensation point. The same as below.
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Fig.4 Effects of the light quality on the biological characters of tobacco seedling roots
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