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Figure 1 Growth of ginseng in the five groups of treatments and the control group
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Table 1 Selection of chromatographic conditions
I ] /min WA A/ % WA B/ Y%
0~35 19 81
35~55 1929 81—>71
55~70 29 71
70~100 29—>40 7160
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Table 2 Growth characteristics of ginseng

4151 W /g /g /g B /em MK /em 58/ cm

CK 4.81+1.12 2.01+0.52 2.3840.58 19.58+3.32 7.114+2.21 3.78t1.11
LED(32.59 pmol-m *+s™ ") 7.2841.23 2.364-0.56 3.09+0.61 20.7343.78 7.33+£2.15 3.974+1.13
R3(4.35 pmol-m *+s ) 4.86+1.25 1.83+0.47 2.9840.57 18.08+3.97 6.164-2.01 3.4141.03
B3(5.62 pmol-m *+s ) 6.5241.17 2.5940.49 2.7940.53 20.924-3.91 7.374+2.17 3.9841.11
R2B1(4.48 pmol-m *+s ') 6.2841.19 2.28+0.39 2.1840.45 21.594-4.02 6.68+1.99 3.8641.16
R3B2(4.61 pmol-m *+s™ ') 5.12+1.09 1.8540.36 2.11£0.46 19.79+4.39 6.61+1.98 3.5141.09




5 3 4]

BT A ARDEFHOC A SR K m 47

2.2 AREER#ENASKEFFER RN
AN TR O B R O XN 20 & R S R an ] 2
FioR

_20
1.8
B 16
s 14

oA A Pa/(mm

CK LED R3 B3 R2BI R3B2

(a) ol & A

= = =
e =) )

M 2R E/(mmol - m2-57")
©

(=]

CK LED R3 B3 R2BI R3B2
(b) ZE 1 R

s s s &

(2]
=

- -4 AL 3B Gs/(mmol-m--s)

=

CK LED R3 B3 R2BI R3B2
()M R LT
700

*."E 600
Esoo
& 400
£ 300

S 200

=
= 100
0

CK LED R3
(d) 18] CO, e JiZ
2 AR AS G5
Figure 2 Effects of supplementary light with different light
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qualities on the photosynthetic characteristics of ginseng
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Effects of different light quality lasers on the growth
of ginseng

LI Weiping', LIANG Xuemei'", CHENG Zhigiang', XU Yonghua®, JIA Peng® *,
WANG Lijun® *

(1. Institute of Intelligent Agriculture, Jilin Agricultural University, Changchun 130118, China;
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3. Changchun Institute of Optical Precision Machinery and Physics, Chinese Academy of Sciences, Changchun
130033, China; 4. State Key Laboratory of Optics and Applications, Changchun 130033, China)

Abstract: In recent years, with the continuous progress of semiconductor laser technology, laser technology applied in the
field of agriculture has attracted much attention. The laser light source has the advantages of strong monochromaticity, high
electro-optical conversion efficiency and low use cost, which provides new technical support for improving crop quality and
increasing yield. In order to study the effects of different light quality laser on the growth, physiological and biochemical
indexes, polysaccharide and saponin accumulation of ginseng, biennial ginseng carrier seeds were selected for experiments.
From the leaf opening stage to the leaf withering stage: from 7:00 to 11:00, and from 14:00 to 18:00. every day, full-
wavelength LED lights, red laser light (R3), blue laser light (B3), hybrid laser light R2B1, R3B2 (optical quantum density
of 4.48 pmol/(m*+s), 4.61 pmol/(m*+s) ) are used to fill light, respectively. According to the influence of different light
quality, this study set up no light as a blank control group. It was found that the net photosynthetic capacity and stomatal
conductance of leaves of ginseng were improved. Among them, the photosynthesis capacity of the LED light source was more
obvious, and the absorption capacity of the blue light source was also stronger. In particular, the net photosynthetic rate of the
LED treatment group was the most prominent, while the blue light treatment group achieved the most significant
improvement in transpiration rate and intercellular CO, concentration. The stomatal conductance of R3B2 treatment group
was the highest. In terms of growth, ginseng performed best under mixed red and blue light treatment. Compared with the
control group, blue light could significantly increase plant height and leaf length and width. The root weight and leaf weight of
LED full wavelength complement light group were higher than other treatments. In terms of the accumulation of nutrients,
the polysaccharide content in blue light treatment was the highest, and the saponin content in red light treatment was generally
higher than that in blue light treatment group, indicating that red light promoted the accumulation of saponin content. The
content of Rgl and Rbl saponin in R2B1 treatment group was the highest, which was much higher than that in other
treatments; the content of Re saponin in R3B2 treatment was similar to that in red light treatment group, and higher than that
in the other four treatments. In future studies, we will select the most suitable conditions for the growth and nutrient
accumulation of ginseng, so as to provide a feasible method for shortening the growth cycle, improving the quality and
efficiency of ginseng.

Keywords: ginseng; laser fill light; photosynthesis; polysaccharides; saponin



