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Effect of different combinations of light wavelengths on
growth and energy use efficiency of lettuce
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Abstract; [Objective] To improve lettuce yield and energy use efficiency in a plant factory with artifi-
cial light, the optimal combination of light wavelengths for lettuce was selected. [Method] The mixture of
red (R,662 nm) and blue (B,447 nm) light with an R/B ratio of 4 : 1 and light intensity of 200 pmol/
(m® » s) was set as the control (RB) and four treatments were set up by supplementing the control with 50
pmol/(m” ¢ s) green light (G,525 nm,RBG) , yellow light (Y,592 nm,RBY),orange light (O, 605 nm,
RBO) and far-red light (FR,742 nm,RBFR) ,respectively. Growth, morphology.photosynthetic ability and
energy use efficiency of lettuce were investigated. [Result] Compared with RB, RBG, RBO and RBFR in-
creased shoot fresh weight of lettuce by 14. 5% ,14. 5% ,and 30. 8%, and increased shoot dry weight by
13.3%,24.1% and 29. 9%, respectively. RBG increased height, total leaf area,net photosynthetic rate of
lettuce and energy use efficiency. RBY had no significant influence on growth. RBO increased photosynthet-

ic ability of lettuce and energy use efficiency. RBFR increased yield, but led to easy injury of tip burn.
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[Conclusion] RBG and RBO can be considered as suitable combinations of light wavelengths for lettuce

production in a plant factory with artificial light.

Key words: lettuce; plant factory with artificial light;light quality; photosynthetic ability;light use efficiency
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Fig. 1 Effect of different combinations of light wavelengths on shoot fresh weight and shoot dry weight of lettuce
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Table 1 Effect of different combinations of light wavelengths on lettuce morphology

Ak B B/ em M/ em s SR/ em?
Treatment Plant height Root length Leaf number Leaf area

RB 11.0d 3l.2 ¢ 21.0 ab 1033.8 ¢

RBG 14.2 b 33.2 be 21.0 ab 1217.4 b

RBY 12.9 ¢ 35.7b 21.8 a 1046.9 ¢

RBO 10.6 d 32.7 be 22.6 a 1027.7 ¢

RBFR 19.7 a 40.4 a 22.8 a 1314.5a

U - R ARG AR A /NG SRR AR AL BRI 7E 0. 05 K B2 8% . FERR.

Note:Different lowercase letters show significant differences at level of 0. 05. The same below.
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Table 2 Effect of different combinations of light wavelengths on photosynthesis of lettuce leafl and fitting parameters of

photosynthetic light response curves

Qb PR P, /(pmol « G¢/(mol » Ci/(pmol « T./(mmol « R4/ (pmol « Prax/ (pmol «
Treatment m 2 +s 1) m2es 1) mol 1) mZes 1) m2es 1) “ m2es 1)
RB 7.27 b 0. 09 be 834.88 ab 0.99 be 1.44 a 0.064 b 22.64 b
RBG 7.78 a 0.11 ab 857.56 ab 1.22 ab 1.39 a 0.058 b 21.30 b
RBY 7.38 ab 0.17 a 897.97 a 1.77 a 1.32 a 0.074 a 23.17 b
RBO 7.88 a 0.16 a 882.51 a 1.67 a 1.22 a 0.062 b 26.23 a
RBFR 5.58 ¢ 0.04 ¢ 755.28 b 0.39 ¢ 0.46 b 0.054 ¢ 17.23 ¢
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Fig. 2 Photosynthetic light response curves of lettuce leaf

under different combinations of light wavelengths

Fig. 3 Effect of different combinations of

light wavelengths on PNUE of lettuce
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Fig.4 Effect of different combinations of light wavelengths on content of total carbon and nitrogen of lettuce leaf

2.4 AEXRAEMEFEEMASF AREY

A

h# 3 {4, 5 RB 4L AH H . RBG. RBO Al
RBFR b A= 3G RE S #E (LEC) 43 B REAK 17. 900,
20. 9% F130.6% .1 RBY 5 RB 4 ¥ TG I % 2% &,
5 RB AL FEAH H . RBG . RBY .RBO Hl RBFR 4b 3 A4
SEHLBE TH #E (EEC) 4 B BEAIK 17. 7%, 13. 9%,
20. 7% 1 22. 0% (P<C0. 05), i8] RBG,RBO Hl
RBFR 4b 0] DUAR 5 A 32 A 7 19 ' 58 AT e B R A &4
., 5 RBACFEA L, RBFR 4b ¥4 28 WUE #2557
93.3%, 1fii RBY At ¥ WUE F&EE T 44. 0% (P <<
0.05), RB.RBG Hl RBO 4b ¥ > [i] JG b 3 2% ¢ .

®3 TEXRASMELEEMASF HRRNZM
Table 3 Effect of different combinations of light

wavelengths on energy and water use efficiency of lettuce
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