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Growth and Physiological Characteristics of Rapeseed
Seedlings under Different Light Quality

LT Huimin, LU Xiaomin

(College of Life Science, Anhui Science and Technology University, Fengyang, Anhui 233100, China)

Abstract: The present study evaluated the effects of different light quality on the growth,root activity, pig-
ment content and photosynthetic production of rapeseed (Brassica napus L. ) seedlings with pot experi-
ment in order to select a suitable light for rapeseed artificial breeding. Cultivar ‘Ningyou 12”7 with two ex-
panded cotyledons were exposed to five lights of fluorescent lamps (FL,control),blue (B) light emitting
diodes (LEDs) ,blue plus red LEDs (BR;.,. .3) and red LEDs(R). The present results showed that; (1)
fresh weight,dry weight,root length, plant height, stem width and leaf area were the greatest in rapeseed
seedlings under BR,.3 LEDs, which was showed significant differences to FL treatment; (2)root activity
was the greatest in rapeseed seedlings under BR, . s treatment.,followed by B treatment, which were showed
significant differences to FL treatment; (3)the trend of chlorophyll a,chlorophyll b,chlorophyll (a+b) and

carotenoid concentrations under five treatment were the same. The values were the greatest in seedlings un-
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der B light, followed by BR,.;s treatment, which was showed significant differences to BR,.,,R and FL

treatments; (4) the contents of soluble sugar, starch and amino acid were the greatest in seedlings under

BR, . treatment, which were showed significant differences to BR;.;,R and FL treatments;the contents of

soluble protein, ascorbic acid and sucrose were the greatest in seedlings under B treatment, which were

showed significant differences to BR,.,,R and FL treatments;the contents of soluble carbon and nitrogen

were the greatest in seedlings under BR, . treatment,followed by B treatment, which were showed signifi-

cant differences to BR;.;,R and FL treatments;the ratio of carbon and nitrogen was the greatest under FL

treatment, which were showed significant differences to other treatments. In general, rapeseed seedlings

were grew well;thereby the growth and physiological index were also promoted. The BR, .5 and B were the

suitable light for rapeseed seedling growth and can be used as a priority light for rapeseed culture system.
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Fig. 1 The light energy distribution of different lights
FL. Fluorescent lamp; B. Blue light emitting diodes;

R. Red light emitting diodes
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Table 1  The growth of rapeseed seedling under different light quality conditions

6 Ak 3 ¢ [ ik T o it i3S e 2 i A
Light treatment Fresh weight/g Dry weight/g Root length/cm Plant length/cm Stem width/mm Leaf area/cm?
FL 0.95¢ 0.10c 3.80d 13.0c 1.20¢ 6.76¢
B 1.35b 0.17b 6. 15ab 15.85b 2.23a 16.41a
BRy: 1. 08¢ 0. 14bc 1. 95bc 13. 3¢ 1.70b 9. 94be
BR;: g 1.51a 0.20a 7.05a 22.55a 2.31a 16. 84a
R 1. 20bc 0.11c 4.05¢cd 16. 40b 1. 30¢ 14.85ab

T FLOSOEAT B BRy - AL AL A6 2 DsBRy - g LA A 2 )R FFIAR R F £ R A FR A (n=3) 1 0. 05 KPR EWE T
Note:FL. Fluorescent lamp;B. 100% blue light;BR; : 1.50% blue plus 50 % red light; BR; : 5. 11. 11% blue plus 88.89% red lights;R. 100% red light. Differ-

ent normal letters within the same column indicate significant difference among treatments at 0. 05 according to Tukey’s test (n=3).
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Fig. 2 The root activity of rapeseed seedlings
under different light quality conditions
FL. Fluorescent lamp;B. 100% blue light; BR;: 1. 50% blue plus
50% red light; BR;: 5. 11.11% blue plus 88.89% red lights;
R.100% red light;Different normal letters indicate significant
difference among treatments at 0. 05 level according
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Fig. 3 The photosynthetic pigment contents of rapeseed
seedlings under different light quality conditions
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