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Effects of Different Proportions of LED Light on Growth-related Characteristics of Lettuce
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Abstract Lettuce was used as experimental material and LED light board was used as artificial light source. The effects of red, blue, white
and green light sources (T, ,R:B:W=3:1:3;T, , R: B:W=3:1:1;T,,R:B:G=8:3:1)on the hydroponic quality, morphology and photosyn-
thetic characteristics of lettuce were studied. The results showed that aboveground weight, underground weight, leaf number and whole plant
weight of lettuce in Ty mode were higher than those in other modes. In general, the growth of lettuce was the best in T; mode. The chlorophyll
a content, chlorophyll b content, total chlorophyll content, carotenoid content and net photosynthetic rate of lettuce in T, mode were higher
than those in other modes, while the intercellular carbon dioxide concentration of lettuce in T; mode was higher than those in other modes, and
the transpiration rate and air pore conductivity of lettuce in T, mode were higher than those in other modes. It showed that the photosynthetic
characteristics of lettuce were the best in T, mode. The soluble protein content of lettuce in T, mode was the highest, and the soluble sugar of
lettuce in T; mode was the highest. In general, the quality of lettuce in T; mode was significantly higher than that in other treatments.
Comprehensive analysis shows that the light source treatment of T; mode (R:B:G =8:3:1) is the best combination treatment for lettuce pro-

duction.
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Table 1 Effects of different light quality ratio on lettuce growth

s it A o R o B ST
Treatment Plant height Numbfr of blades Ab'oveground Underground weight Weight of whole
cm 5K/ Bk weight//g/ Bk o/t plant//g/ B
T, 14.40£0.54 a 17.40£1.67 b 17.55+1.80 a 6.07+0.53 a 23.63+1.98 a
T, 14.80+2.28 a 15.00+1.22 ¢ 9.26+4.33 b 4.47+0.55 b 13.74+4.82 b
T, 12.90+1. 14 a 21.80£1.30 a 22.04+4.88 a 6.64+0.35 a 28.69+4.69 a

TE : RIS/ ING - RERoR AN R Ab B ] 22 5 .35 (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level.
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Table 2 Effects of different light quality ratio on photosynthetic characteristics of lettuce

MatFEa R MR D SR OMMERAEE JSHP R MR ek e sk ZEEER AL
sl Chlorophyll a Chlorophyll b Total chlorophyll Content of  Net photosynthetic  Intercellular Transpiration Stomatal
Treatment content content content carotenoid rate carbon dioxide rate conductance

mg/g mg/g mg/g mg/g pmol/ (m” +s) pumol/mol g/(m?+h) mol/ (m” - s)
T, 194.89+0.01 b 395.00+3.07 a  589.89+3.08 b  24.51+4.86b  0.70+0.19 ab  261.33x19.00 b  0.52+0.00 a 0.019 7+0.000 6 a
T, 206.26+0.01 a  397.04+3.07a 603.30x3.08 a 34.67+1.78a  0.90x0.09a  173.66+5.13 ¢ 0.51+0.03 a 0.011 7+0.002 2 b
T, 148.19+1.81 ¢ 243.37+1.56 b  391.56+1.96 ¢ 29.27+1.97 ab  0.62+0.00 b  417.00+50.58 a  0.31+0.07 b 0.011 0+0.001 0 b

T : [RSNGB R AN [ ab 3 ] 22 5 35 (P<0. 05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level.
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Table 3 Effects of different light quality ratio on lettuce quality

Hf :mg/g
IS AR A LPYER it
s < .
T Soluble sugar Soluble protein Cellulose
reatment

content content content
T, 3.48+0.39 b 2.17+0.02 b 26.27+0.48 a
T, 2.67+0.02 ¢ 3.52+0.21 a 19.05+0.41 b
T 4.29+0.05 a 3.06+0.30 a 24.61+0.51 a

3
TE : [FAN A /ING SRR R AN [ AL B ) 22 57 i 3 (P<0. 05)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments at 0. 05 level.
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