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Effect of light quality on morphogenesis and photosynthetic
characteristics of Davidia involucrata seedlings

WU Yan, RONG Rong , CHEN Fang, XU Ying
(Key Laboratory Bio-resources and Eco-environment of Ministry Education,

College of Life Science, Sichuan University, Chengdu 610065)

Abstract: To explore the effects of different light qualities on the morphological and physiological indica-
tors of the Davidia involucrata seedlings, Light-Emitting Diode (LLED) was used to treat the seedlings
under different visible light (white, blue, green, and red). The results showed that the Davidia involu-
crata seedlings had the lowest height but the highest photosynthetic pigments content under red light
treatment; green light significantly reduced leaf width and leaf area of seedlings but significantly in-
creased photosynthetic pigments content; blue light treatment resulted in higher height of seedlings, the
highest chlorophyll fluorescence parameters and H, O, content, but the lowest photosynthetic pigments
content and PS ]| quantum yield; the highest height, lower content of photosynthetic pigment, H, O,
and MDA were found in seedlings irradiated with white light. These results indicated that Davidia in-
volucrata seedlings could form different growth mechanism under different light environment, and ad-
just their physiological status according to the sensing light quality, and maximize adaptive growth.
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Tab. 1 Morphological indexes of seedlings treated with different light quality

Light Quality W

Plant Height/mm 143.13+9. 17a

True Leaf Number 5.4240. 14a
Epicotyl Length/mm 26.30+3. 35¢
Stem Diameter/mm 2.4940. 09b
Petiole Length/mm 34,7141, 35¢

B G R
105. 72+£10. 13b 72.35 +4.32¢ 52.66=E1.61d
5.56=%0. 69a 4.00+0. 43b 4.50£0. 17b
39.07=%0. 75a 30. 70£3. 50bc 31.41£1.51b
2.85%0. 17a 2.45%0.07b 2.31%0. 01b
32.49%4. 8lc 53.48+1.05a 42, 82£3. 66b

Leaf Length/mm
Leaf Width/mm
Aspect Ratio

Leaf Area/cm?

121. 86+£3. 49a
68. 432, 88a
1. 78£0. 07b

54.43+4. 56a

107. 03£11. 54b
60.49 +1. 36b
1. 77£0. 23b

40. 49%2. 35b

107. 50+4. 16b
49.12 +1. 20c
2.1940. 23a

27.58+1.70¢

107. 71£2. 01b
52. 38 £3. 64c
2.06+0. 11a

32.45+1. 70¢
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Fig. 1 Plants and leaves morphology of seedlings treated
with different light quality
(a) Plants morphology; (b) leaves morphology. (W, white
light; B. blue light; R. red light; G. green light. )
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Fig. 2 Photosynthetic pigment content in seedlings treated with different light quality
(a) The content of total chlorophyll and carotenoids of treated seedings; (b) the content of chlorophyll a, chlorophyll b and the ratio of
chlorophyll a/b. (CT, total chlorophyll; Cx. ¢, carotenoid; Ca, chlorophylla; Cb, chlorophyll b. )
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Fig. 3 Chlorophyll fluorescence parameters of seedling leaves treated with different light quality
(a) Fv/Fm(optimal quantum yield of PST[); (b) Y(II ) (Actual photochemical efficiency of PSI[ ); (c¢) gP(Photochemical quenching
coefficient) ; (d) gN(Non-photochemical quenching coefficient) ; (e) Y(NPQ) (quantum yield of energy dissipation by PS ]| regulato-
ry); (£) Y(NO) (Quantum yield of non-regulatory energy dissipation).
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Fig. 4 The rapid light fitting parameters of seedlings with different light qualities treatments
(a) The initial slope « of the rapid light curve; (b) the half-saturated light intensity I ; (c) the maximum potential electron transfer

rate rETRm.
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Fig. 5 The content of parameters related to reactive oxygen metabolism in seedlings after different light quality treatment
(a) Hydrogen peroxide (H20:) content; (b) superoxide anion (O;) content; (¢) malondialdehyde (MDA) content; (d) SOD activity.
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