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Figure 1 ~ Schematic diagram of the new laser plant growth

lamp principle
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Table 1 Comparison of different types of light sources
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Figure 2 Application scenarios of laser plant growth lamp in
different environments (laser light source in the yellow circle)
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Figure 3 Growth of rice seedlings under laser plant growth lamp
and natural light
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Figure 4 Root development of rice seedlings under laser plant
growth lamp and natural light
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Table 2 Investigation of rice seedling quality in two-leaf stage
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Table 3 Investigation of seedling quality before transplanting
B Foo2nf Fooant K o op AP LrEn
= 1n 21 30 4n K £ H A
b - = " - -
it i /cm /cm /em /cm /em /cm HRE P&/cm Pi/cm E  TE #E TE
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Je k31
g 3.03 10.47 2.07 5.05 5.60 1.80 3.89 7.30 1.10 0.90 1.13 0.17 0.82 0.13
JeHt 31 _
e 3.04 10.66 2.11 5.06 6.17 2.40 3.71 6.80 1.10 0.85 1.09 0.16 0.64 0.09
FAKE 20 _
e 3.07 9.82 1.99 5.17 5.81 1.70 4.82 8.00 1.20 1.10 1.14 0.21 1.15 0.13
Pk 20 _
g 3.26 9.95 2.44 5.19 5.29 2.93 3.47 7.40 1.20 1.05 1.05 0.17 0.67 0.10
2 =}
ﬂn?ﬁggﬂl 3.30 9.92 1.39 4.64 5.39 2.38 4.58 9.40 1.35 1.25 1.25 0.23 1.39 0.21
JG R
=]
ﬂn;i:;ﬁj 3.07 10.80 1.83 4.53 5.57 2.82 2.96 7.80 1.15 1.05 1.23 0.15 0.90 0.09
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Table 4 Field investigation at early tillering stage
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Je A 31 ) ; . = 5
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Table 5 Seed test and production measurement survey
py » EWINAN EWIRNAS Do 27 e Tﬁé i Ll 0
b B 51 BE K /em) EERIE A JCRORE 2R R ThH /g J(kg+hm™?) e/ v
Jo K 319 18 23 16.4 106 13 10.9 26.9 10155 10.35
Jo K 31 % A 21 16.2 91 14 13.3 26.5 9202.5 /
FARE 20 5% I8 25 22.2 92 9 8.9 26.1 10 399.5 16.19
FAAE 20 Xf 18 23 21.6 80 19 19.2 25.3 8 950.5 /
PN D 23 24.4 110 13 10.6 28.9 9100.5 18.96
IIL R o Ao X R 20 24.1 96 14 12.7 28.0 7 650

https://www.cnki.net



o [ %71 B

28 B RE AL A 2 A 2 4 (R IS0

2024 4%

2.5 Hftiith X B HAB LB R

Oy i — 2 T RO G 6T AS R Rl AN TR
S AN TR BR BT A5 TR KRS A YIS L, A 2021 4E AR
H7F 5 AT BT 3 22 A5 7 A 7 SO A0 e 1 7= 8, B o
TE 5 MR M AT AL, B A R G UK
R KNS MW 2 43, 10 H 5 H WCE I 7=, 1 7= 1 3

A AR AR TR bR R AT

2022 4F FF AR B R 50 1 B, S Rl O RS B B
GEIC AR R N A T P 2 W A N Wi I
AT ML ARG B R A, I 4 0 el AR AR e K A
JiT v KRR T A LA 3 () A VR W S e, 0 N
TR .

RO RSN KTE 4 B MR H R

Table 6  Yield measurement data by laser supplemented rice seedlings in the past three years
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Progress in the application of new laser light source in
rice seedling production
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Abstract: Rice seedlings need sufficient light for normal growth. The increasing temperature demand of early spring seedling
has promoted the development of greenhouses, greenhouses and factory facilities. However, due to the reflection and
absorption of sunlight by glass and plastic, the lack of light in facility seedlings is prominent. Supplementary lighting can
better solve the problem of lack of light in facility seedling, LED as the representative of the supplementary light source has
been promoted and applied in facility seedling, but it still has high energy consumption problem. Laser is the only artificial
light source with parallel light characteristics of sunlight, with good correlation, good monochromism, good directivity, high
brightness, large energy, photoelectric conversion efficiency, energy saving and so on. Studies have shown that the special
light quality of laser can effectively improve the photosynthesis efficiency of seedlings. The traditional laser light source
represented by He-Ne laser is large in volume, high in cost, and difficult to be popularized. Using semiconductor laser
combined with uniform light technology to develop a new laser light source, small size, low cost, can achieve a large area of
uniform laser irradiation of rice seedlings, the single lamp irradiation area can reach 60-70 square meters. At the same time,
the new laser light source retains the traditional laser correlation, monochromism and directivity, and also has the
characteristics of high efficiency and energy saving, and the energy consumption can be only 1/30 of the traditional LED light
source. The results showed that reasonable irradiation of new laser light source in the process of rice seedling cultivation can
improve the quality of seedlings, fast greening after transplanting, more tillers, early heading, and finally achieve stable and
increased rice yield. Since 2021, the test results in many places across the country have shown that the use of a new laser light
source to irradiate rice seedlings for about 20 days before transplanting can achieve a yield increase of more than 10%. This
result not only provided important technical support and guarantee for improving the quality and yield of rice in China, but also
provided a new method and means for other plants to fill light at various stages.

Keywords: laser light source; plant light supplement; rice seedling; weak laser; light control
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