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Effects on electric-energy and light use efficiency and
quality for lettuce under different light intensities
supplied with red light and blue light

WANG Jun, YANG Qi-chang, TONG Yu-xin"

(Institute of Environment and Sustainable in Agriculture/Key Laboratory for Energy Saving and Waste Disposal of

Protected Agriculture, Chinese Academy of Agricultural Science, Beijing 100081, China)

Abstract The aim of this study was to improve light use efficiency (LUE) and electric-energy use efficiency (EUE) by
optimizing light intensities in a controlled environment. Three light intensities of 200,300 and 400 pmol/(m? + s) with the
ratio of red and blue light (1 : 1) were set and described as L200,L300 and L400, respectively. The results showed that
1) By calculating dry weight obtained during the cultivation, EUE under L300 treatment was 0.948% ,5.22% and
46.6% higher than those under L200 and L400 treatments, respectively; LUE under L200 treatment was 4.17% ,12.0%
and 59.3% higher than those under L300 and L400 treatments,respectively.2) For lettuce harvested, fresh weight and
dry weight were both the greatest under L300 treatment, which were 41.3 and 2.58 g respectively. The former was
23.5% and 25.2% higher than those under L200 and L400 treatments, respectively;the latter was 28.4% and 12.8%
higher than those (under L200 and L400 treatments,respectively.3) Meanwhile, the content of soluble sugar increased
and nitrate decreased under L300 treatment compared with those under L200 treatment and no significant difference
was found between L300 and L400 treatments. Based on the above analysis, it is concluded that the light intensity of
300 pmol/(m” « s) can be recommended as optimal light intensity under red and blue light for lettuce growth.
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Table 1 Parameters of light source
Ak 3 a5t/ (pmol/(m* « s))  ThF/W i RE
Treatments Light intensity Power Coefficient
1.200 200 148 0. 215
1.300 300 179 0. 254
1.400 400 231 0.246

T - e 9 R BORERAB Y 6 )2 2% 1D BT 152 A D' A 2808 G BB 5 R e At Y

HefE .

Note: Coefficient represents the ratio of the photosynthetic active

radiation received by the canopy and the electric-energy consumption.
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Table 2 Time course of cultivation density

il BB /m
Time Cultivation density
DASI18 208
DAS26 143
DAS29 83
DAS32 65
DAS35 42
DAS38 25

FEDEEYAEMZARERE. TH. 28
B R 3R SR R 22 T 1 AR

Note: 1) Time was counted from day of seedling.

The same as below. 2) Cultivation

density was recorded before taking

samples.
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Fig. 1 Time course of light use efficiency (LUE) and electric-energy use efficiency (EUE)
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Table 3 Photons and electric-energy consumption for producing per unit fresh and dry weight
Jti K&/ (mol/g) HLRE TR SRk i/ (MJ /@)
ik 3 b k
Treatments & fitf T +H i H
Dry weight Fresh weight Dry weight Fresh weight
1.200 2. 14 0.112 2.22 0.116
1.300 2.41 0.126 2.11 0.110
1.400 3.42 0. 206 3.09 0.186
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Fig.2 Time course of growth rate of dry weight
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Data were recorded from the 29" day after seedling.
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Fig. 3 Photosynthetic rate under different

light intensities treatments
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Fig. 5 Time course of soluble sugar and nitrate nitrogen contents during the day after seedling
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