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Abstract: [ Objective]l Effects of laser and light-emitting diode (LED) exposures on growth, photosynthesis, and
physiological and biochemical characteristics of Solanum lycopersicum seedlings were investigated. [ Method] A CIRAS-3
system was used to determine the photosynthetic response of 30-d-old tomato seedlings exposed to 2 red and 1 blue
monochromatic laser or LED. Then, using a color temperature of 6 000 K white LED as control the seedling growth under the
LED white light supplemented with a small amount of blue light along with the photosynthesis-stimulating red light as

treatments was compared. [Result] The photosynthetic capacity of the seedlings exposed to 650nm red light was greater than
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the other wavelengths of red light when the photosynthetic quantum flux density PPFD was below 400 pm01~m72‘s71. The

capacities produced by laser of 650 nm and 450 nm were greater than LED of same wavelengths. The growth indicators,

maximum net photosynthetic rate, and water use efficiency of the seedlings exposed to either laser or LED was greater than

control, but laser significantly higher than LED (p<<0.05). All treatments had a same light compensation point, but the

seedlings grown under white LED supplemented with both 650 nm and 450 nm laser had the lowest light saturation point. In

addition, laser was significantly more effective than LED in increasing the contents of chlorophyll a, carotenoid, and

malondialdehyde (MDA) and the activity of peroxidase (POD), although it did not affect the superoxide dismutase (SOD)

activity. [Conclusion] The white LED supplemented with laser, especially both 650nm and 450nm, significantly promoted

the growth, photosynthetic capacity, and antioxidant activities of the tomato seedlings in comparison to LED supplementation.
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Table 1 Design of supplementary laser and LED light for
tomato cultivation experiment

STl R 2% PPFD/(umol'm s ')
wWo ot
LED o
sl Laser White light
Treatment )
i
R B R B  Color temperature
6000 K
pagist - - - - 88
Tl - - 12 6 70
T2 12 6 - - 70
T3 18 - - - 70
e R FRORARANE AU B O
Note: "—" in the table indicates that monochromatic light at the same column

was not added.
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Fig. 1 Light response curves on leaf photosynthesis of tomato seedlings
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Table2 Growth indicators of tomato seedlings

e i EHE TR Hh bR E Ho R A Ho b E R E NINEECE S e b
Treatment Plant height/  Stem diameter/  Leafarea/  Ground fresh  Underground fresh ~ Ground dry ~ Underground dry ~ Strong seedling ~ Root Shoot
cm mm om’ weight/g weight/g weight/g weight/g index/mg ratio
X HE 17.2+0.68b 2.91+0.12¢ 97.8+4.8a 2.8%0.38b 0.240.08b 0.21£0.049b 0.02£0.006b 3.7£0.21c 0.08£0.01b
Tl 16.1£0.78¢ 3.31+0.15b 95.9+2.5ab 3.1£0.35b 0.240.06b 0.25+0.055ab  0.02£0.006b 5.54+0.35b 0.07£0b
T2 19.7£1.95b 43+0.1a 105.8+2.9a 4.0%0.22a 0.540.06a 0.35+0.028a 0.05+£0.013a 8.81+0.55a 0.13£0.01a
T3 28.7%2.152a 3.1£0.04b 85.5+3.8b 4.4+0.39a 0.4%0.10a 0.34+0.076a 0.03£0.011ab 4.01+0.25¢ 0.09£0.01b

Ee A HIARENG FREOR AR SRR A AR R EER (P<0.05).

Note: The lowercase letters in the same row indicate significant differences among different experience groups (P<<0.05).
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Fig. 2 Light response curves on photosynthesis of tomato seedlings under treatments
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Fig. 3 Physiological and biochemical indices of tomato seedlings
under treatments
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