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Abstract: To clarify the impacts of artificial light spectrum
and illumination intensity on the photosynthetic indices of
landscaping plants, spectral irradiation experiments were
conducted on Photinia serrulata at three light intensities with
five different light emitting diode(LED) light emitting cliode.
Analysis of the relationship of artificial light spectrum, light
intensity, the net photosynthetic rate and photosynthetic
active radiation. Results showed that. At the same light
intensity, photosynthetically active radiation of plant was the
highest under sunlight, which was far higher than that under
the LED light sources. Under LED lights, net photosynthetic
rate of Photinia serrulata rose with enhancing light intensity.
Under green LED light (530 nm), photosynthetically active
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radiation of plant increased with enhancing light intensity.
However, net photosynthetic rate remained negative all
along.
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Fig.1 Lighting treatment of garden plants in the experimental field
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rate and light intensity
F1 1000Lx ¥3E¥i% TH4% PAR 5 PN
Tab.1 Plant PAR and PN under 1 000Lx light
intensity spectrum
Kot Bt Bk 4ot gt B
PAR/(W « m™?) 3 3 3 3 2 3

PN/
(pmol e+ m™2 = s71)

0.32 0.15 0.26 —0.83 —1.39 —0.98

F 2 1500Lx ¥3EKiE T4 PAR 5 PN
Tab.2 Plant PAR and PN under 1 500Lx light
intensity spectrum
R B BN 4 &t £
PAR/(W + m2) 13 3 4 5 3 6

PN/
(pmol * m™2 + s71)

1.07 1.15 0.8 1.91 —0.32 0.83

&3 2000Lx ¥ENE T4 PAR S5 PN
Tab.3 Plant PAR and PN under 2 000Lx light

intensity spectrum
RBE B Bob b g Bk
PAR/(W +m %) 24 4 6 6 8 9
PN/

(pmol » m™2 » s71)

X PN #E474087 . JE B 1 000Lx B, 215K
St EOL IR GHEY PN AT HG BB EY
PN HIE HIHME T R OERE T 0. 32. Jat, H
J6EOLRUA AR A TREE W B Y K i
B—E R T

JERRERESH 1 500Lx B, 106 G AT B0
HEGTHLYI PN BB IE (UL R G 9 PN 4
h s FYE LR IR PN E 2 5 F RGBT
() PN A 1. 07 , X HE4 0 TR BB,

JCRESREE Sy 2 000Lx B, 44 1 PN 5K 7 42
B HIE G A B TS PN ¥4
i, BE6HBS PN R 5. 4, B T RIRET 4. 67; 1
i, X%k LED BREGTRIAEY PN A5 A .

BEE ISR B B TR, LED JEUR T 28 A s i
PN R AT REE LR, WA A K s

4.67 2.64 4.08 3.57 —0.15 5.4

B—E BT (U488 LED 41T PN & R 1.

g%t PAR #94#r, Y6 BREEBEAE 1 000Lx A,
% EE A6 OB AR PAR 5K 4066
TR 3R 3, AT X G 6 Y A R TR
SR FEERSRIE R 1 500Lx i, A%+ A TO6IE PAR
BEARHE, BEMET XA TH PAR; 2 000Lx
SEHER R, A TORTR BT T PAR 1R KT
HYEHB ST 89 PAR. bl 25 % BB 38 2 A, 28 vh o f
PAR th BTt &, (H IR LK T H AT PAR, RN
AT PAR 505,
3.4 Eft

AR T AR A B TR E AR S A K AR
WFFAUESE LED G X 4 i fl o6& 6 45 5% i 15
B 5 A SR I 45 RAHAFES T, H b3
T8I GO YL A REAR I DR R g R S
FNH, £ FE A o B8 BH i LED Y698 82 W AH 4 74 )
PN, At —FBH T LED Y65 B G T 2= -4k 1Y
PN B F3E B T T s FEAE [E106 B8 B R R
WY PN AR LR AR, LED YU RS T A
B PAR #H &K F HAERLR N TH PAR. HELRAT
Xof — R EAAE B HEA T T SRR BB SE 5, AT A 7
£ kg A R B F R S48

4 it

SEZI6 1) FH R D0, el b BB BH S Y5 BRIl Mok 4 78 o
O A R 2L 4 5 B bk R A AR 6 S 4R
¥r PN #1 PAR. .08 84516 .

(1) LED StiRBS T YIH PN BE ¢ HR 58 )% T+
EMA . MR BEREA RS, O R, 4
JeENIRETHAEY PN S H S T RBOLB SR
5, TUE B B ARAE ) R I A B A K R —
M

(2) LED LI B ST A PAR SR TR
It IE T R AR LI A R R

(DESET Y PN o Ff 6 IR 3% B T+ 55 770
B BIRZR L, PAR BRA MR T RAAT. A5
BRI TR, S A K B T3 30N.

Sk :

[17 KENDRICK R E. Photomorphongenesis in plants [ J .
Photochemistry & Photobiology, 2010, 56(5); VIL.
[2] FUKUDAN, FUJITA M, OHTA Y. Directional blue light

irradiation triggers epidermal cell elongation of abaxial side



H1H

B .55 EARBBIXE G ST M 955

£3]

[4]

[5]

[6]

[7]

L8]

L9

[10]

[11]

[12]

resulting in inhibition of leaf epinasty in geranium under red
light condition[ J]. Scientia Horticulturae, 2008, 115(2):176.
e, 2E B, 5. KL I SRR R AR &
FREARFERE M. Y M, 2013,33(4) . 763.
XU Chaohua, LI Junying, CUI Mingkun, et al. Effects of
prolonging light duration on growth and photosynthetic
characteristics of tobacco leaves[J]. Journal of Northwestern
Botanical Plant, 2013,33(4):763.

FRANKLIN K A, QUAILP H. Phytochrome functions in
Arabidopsis development[J]. Journal Of Experimental Botany,
2010, 61(1).11.

HALIAPAS S,YUPSANIS T A, SYROS T D. Petunia X hybrida
during transition to flowering as affected by light intensity and
quality treatments [ J]. Acte Physiol Plant, 2008, 30
(6): 807.

STRASSER B, SANCHEZ-LAMAS M, YANOVSKY M J.
Arabidopsis thaliana life without phytochromes[ J]. Proceedings
of the National Academy of Sciences,2010,107(10); 4776.
CASHMORE A R,JARILLO J A,WU Y J. Cryptochromes: blue
light receptors for plants and animals[J]. Science, 1999, 284
(5415) .760.

Plant Factory Laboratory. Light source for plant cultivation.
[EB/OL ]. [ 2012-03-20 ]. http://www. sasrc. jp/kougen.
html. 2012.

MATSUDA R, OHASHI-KANEKO K, FUJIWARA K.
Photosynthetic characteristics of rice leaves grown under red
light with or without supplemental blue light[J]. Plant Cell
Physiology, 2004, 45(12); 1870.

MIYASHITA Y,KITAYA Y,KOZAI T. Effects of red and far-red
light on the growth and morphology plantlets in vitro: using
light emitting diode as a light source for micropropagation[J].
Acta Horticulturae,1995, 393(418).710.

KOWALLIK W. Blue light effccts on carbohydrate and protein
metabolism[ J ]. Phenomena and Occurrence in Plants and
Microorganisms, 1987,1:7.

ZARCO-TEJADA P J, PUSHNIK J C, DOBROWSKI S. Steady-
state chlorophyll a

fluorescencedetection from canopy

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

derivativereflectance and double-peak red-edge effects [J .
Remote Sensing of Environment, 2003,84(2) :283.

REIMUND G, GYOZO G. Non _ photochemical chlorophyll
fluorescence quenching and structural rearrangements induced
by low pH in intact cells of Chlorella fusca (Chlorophyceae) and
Mantoniellasquamata ( Prasinophyceae ) [ J ]. Photosynthesis
Research, 2001,67(3):185.

LAVOIE D, DENMAN K, MICHEL C. Modeling ice algal
growth and decline in a seasonally ice-covered region of the
Arctic (Resolute Passage, Canadian Archipelago)[]J]. Journal
of Geophysical Research,2005,110(110):497.

KIMS]J, HAHN E J, HEO J W. Effects of LEDs on net
photosynthetic  rate, growth and leaf stomata of
chrysanthemum plantlets in vitro[J]. Scientia Horticulturae,
2004, 101(1):143.

PINHO P, JOKINEN K,HALONENL. The influence of the LED
light spectrum on the growth and nutrient uptake of
hydroponically grown lettuce [ J]. Lighting Research &
Technology, 2016, 49(7) . 866.

OLLE M, VIRSILE A. The effects of light-emitting diode
lighting on greenhouse plant growth and quality [ J].
Agricultural and Food Science,2013,22(2);223.
TENNESSEN D J, SINGAAS E L, SHARKEY TD. Light-
emitting diodes as a light source for photosynthesis research
[J]. Photosynthesis Research, 1994, 39(1).85.

ALERIC K M, KIRKMAN L K. Growth and photosynthetic
responses of the federally endangered shrub, Lindera
melissifolia (Lauraceae), to varied light environments[]J].
American Journal of Botany, 2005, 92(4).682.
URBONAVICIUTE A, PINHO P, SAMUOLIENE G. Effect of
short-wavelength light on lettuce growth and nutritional
quality. [JJ. Sodininkyste¢ Ir DarzZininkysteé, 2007, 26
(1):157.

OKAMOTO K, YANAGI T, TAKITA S. Developmentof plant
growth apparatus using blue and red LED as artificial light

source[ J]. ActaHorticulturae,1996; 440, 111.





