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Effects of different illumination times of red and blue LED lights on growth and quality of Lactuca sativa var.
ramosa WANG Mengmeng, XU Zhigang, JIAO Xuelei, LIU Xiaoying” ( College of Agriculture, Nanjing Agricultural
University, Nanjing 210095, China), J. Plant Resour. & Environ., 2017, 26(2) : 113-115

Abstract; Effects of different illumination times (8, 12 and 16 h + d™") of 200 pmol + m™ « s™' red and blue LED lights
with photon flux density ratio of 3:1 on growth and quality of Lactuca sativa var. ramosa Hort. were investigated. The results
show that different illumination times of red and blue LED lights have no significant influence on leaf number per plant,
plant height, root length per plant and root activity of L. sativa var. ramosa. Leaf area per plant, and fresh and dry weights
of above-ground part per plant and whole plant in illumination time of 12 h - d™' (T2 group) are significantly higher than
those in illumination time of 8 h + d™'('T1 group), but have no significant difference with those in illumination time of
16 h - d™" (T3 group). In general, contents of chlorophyll a, chlorophyll b, and total chlorophyll in leaf in T2 and T3
groups are significantly higher than those in T1 group, while illumination time has no significant influence on carotenoid
content in leaf and quality of L. sativa var. ramosa. Contents of soluble sugar and sucrose in leaf in T2 group are relatively

high, while contents of soluble protein and vitamin C in leaf in T3 group are relatively high. Illumination time of 12 h « d”'

of 200 pmol + m™ « s™' red and blue LED lights with photon flux density ratio of 3:1 is recommended for promoting growth

of L. sativa var. ramosa in plant factory.
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Table 1 Effects of different illumination times of red and blue LED lights
Lactuca sativa var. ramosa Hort. (X+SE)"V

2 ZRFpAr

2.1 MEFEKRMHESREEESENFMNE

2 1 AT AR EDE IR 205 LED YEXT 2R 3% kit A
B KR BARRAR K FIAR FR S ) 35 00 S R s o R 1R] 12
hoe d7 (T2 ) Bk B AR TR IR E] 8 h - d7' (T
) E5HMEIRE 16 h - &7 (T3 ) R EER,

A3 1 IR AT WL B L0 LED Y66 IR a) iy B i 2f 32 2
R b L S R 4 A 174 £ 5 R RN T 5 34 R e T R R R AR Y
POHT2HBERT T A, 05 T3 41J08 %25 0 ik
T R TS R 2 T R

FHE 1 3B AT 0L T2 A T3 A i h 2 38 o 2R K b
MEAMSESROK FREST TLAH, A2 AR E2E
S5 TL AN T3 Aty iP5 o/b (8 35 T T2 45 6 R ]
Xt 2SR N R AR R E W,
2.2 XEFRMRAEM

FH 2 2 ] D0 ol R ) o) A 38 B AR AR Y

1=PA
w

i SR B
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on some growth indexes and photosynthetic pigment content in leaf of

%i's  SEHERE/L - 4 R AR HpRHEFY em? BR i/ cm PR EK/em RAEE/pg- g - h!
No. [Mumination time Leaf number per plant  Leaf area per plant Plant height Root length per plant Root activity

T1 8 28.0+2. 3a 96.22+12.21b 19. 63+0. 09a 6.81+2.75a 0. 073+0. 002a

T2 12 27.0+2. la 162.57£19. 25a 23.90x1.91a 13.77£1.43a 0. 081+0. 003a

T3 16 24.0+1. la 144.26+18. 22ab 22.33%1.77a 14. 50+0. 70a 0.092+0. 003a

. FARREET /¢ Fresh weight per plant HRRTF FiiE /g Dry weight per plant
iS5 JGHREHE/K - 47 - - : -

No. Illumination time B T xS i 1R TR B3

Above-ground part  Under-ground part Whole plant Above-ground part  Under-ground part Whole plant

Tl 8 2.21+0.37b 0.75+0. 42b 2.96x0. 75b 63.04+4.51b 3.74+0. 35b 66. 78+4. 62b
T2 12 5.50+1.07a 2. 85+0. 82ab 8.35+1.20a 127.09+17. 64a 8.54£1.87b 135.63+17. 94a
T3 16 4.57+0. 22ab 2.96+0.91a 7.53+1.31a 115.43+2.89a 14.31+1. 06a 129. 74+3. 09a
G JEHERHE/h - dT MR« ER/mg - g MR FR/mg - ¢! MITRESR/mg - g7 MR a/b KW MR/ /mg - ¢!
No. [Numination time Chlorophyll @ content Chlorophyll b content  Total chlorophyll content Chlorophyll a/b Carotenoid content

T1 8 0. 80=+0. 16b 0.27+0. 08b 1.07+0. 18b 2.96%0.21a 0.42+0. 09a

T2 12 1. 02+0. 21ab 0.99+0. 15a 2.01+0. 19a 1.03+0. 16b 0.53+0. 10a

T3 16 1.52+0. 28a 0. 60+0. 13a 2.12+0. 20a 2.53+0.20a 0.61+0. 11a

D E3 PR E NG F R R 22 B (P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).

R2 ARECEEELIE LED ¢34 35 R ISR 2200 ( X+SE) V

Table 2 Effects of different illumination times of red and blue LED lights on quality indexes of Lactuca sativa var. ramosa Hort. (X+SE)"

Hi5 SEIAm ] /h - d7!

Cgp/mg gil Cgg/mg gil Cs/mg - gil

C\rc/mg g Cy/pg - kg™!

No.  Ilumination time SRopen/ % Cy/mg * g
Tl 8 59.32+1.39ab  58.44+6.52ab  78. 88+4.33ab 0. 67+0. 60ab 18.71x1. 84a 0.72+0. 05a 0.15+0.01a
T2 12 65.33+18. 74ab  70. 13+£4.22a 90.95+5. 22a 0.70+0. 31ab 16. 64+2. 29ab 0.87+0. 18a 0.14+0.01a
T3 16 82.74+19.09a  65.22+2.46ab  83.25+4.93ab 0. 82+0. 54a 15. 86+2. 07ab 0.87+0. 17a 0.14+0.01a

D Cgp : T EMEE & i Soluble protein content; Cgg: TS i Soluble sugar content; Cg: TERES 1 Sucrose content; Cy
Vitamin C content; C, : HHEESE Anthocyanin content; SRyppy : DPPH 5% DPPH scavenging rate; Cy : el

AE/NG F RN 225 B3 (P<0.05) Different lowercases in the same

L R C it
EhA-5F Nitrate content. [6)51]H
column indicate the significant difference (P<0.05).
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