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Growth and chlorophyll fluorescence parameters of Dendrobium officinale

exposed to different LED light qualities

WEN Jing, LI Qian-zhong, LI Shu-shun, RONG Li-ping, TANG Ling, LI Rui
(Institute of Horticulture , Jiangsu Academy of Agricultural Sciences/ Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement , Nanjing 210014, China)

Abstract: Taking Dendrobium officinale as material, red light, blue light, yellow light, red-blue light, red-blue-
yellow light by light emitting diode (LED) was applied to study the effects of LED light qualities on growth and chlorophyll
characteristics by measuring the dry weight, fresh weight, plant height, stem diameter, polysaccharide content, chlorophyll
content and chlorophyll fluorescence parameters. Fluorescent lamp was set as control. The red-blue light was beneficial for the
accumulation of dry matter, and red-blue-yellow light was favorable for the increase of fresh weight and dry weight. Under red-
blue light and red-blue-yellow light, the ability of energy absorption, energy transformation, energy transmission, energy distri-
bution and energy dissipation in PS II reaction center increased significantly. In the red light treatment for 20 d, the content of
chlorophyll attained the maximum, and ¢, , <pHO,‘I’O, PI, ;s values showed no difference with those in red-blue light and red-
blue-yellow light treatments. The short-term (around 20 d) red light illumination could promote the accumulation of polysaccha-
ride. Red-blue-yellow light was conducive to the growth,accumulation of dry matter and polysaccharide content in D. officinale.

Key words: LED; light quality; D. officinale; chlorophyll fluorescence parameter
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1.2 iRIew A
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RO P K A EA — B0 1 AR AR AR, B
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Li-250A JGRGHNE , DI 26k AR R (CK)
1.4 MEIEBREFE
141 ARIARGNE BRI AEAR LED JEIET
ALFE 40 d 5 AERASC B AL B R R HLE L 3 %5, A

FREEAILI 2 PR, HEAT T E BT i bR 2R 2T
A, Ho ff i R O, TR A 80 C Ut
48 h S Bk s Mk o RO o s SR i R
JRUI 5 SR AR I -B R 1 T e 22 B 5 BB 10 d, i
IO TOES 0] ™ 2~4 5 W BN B, B~ BRBEHLIER 3
F R g gt frk s R e,

1.42 rsrzEsbAsom e % EIS R
AL E8N T A 72 (1) Handy PEA RS04 BT, 4 1]
B 10 d 7£ 9:00-11:00 M 1 W a5t 3h
J12ES 0 I R RO TS 1) T 2 ~ 4 715 (19 84
MR IRERIREE 25 °C, KNS ENE L AT A
KPR,

R1 MHERKAFESIHNZHL(OJIP) FHTPHRAESH

Table 1  Parameters in the analysis of chlorophyll fluorescence

transient ( OJIP)
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Table 2 Dry weight, fresh weight, plant height, stem diameter and polysaccharide content of Dendrobium officinale exposed to different

light qualities

5%3%( mg/g,FW)

i it (g) TR (g) B (om) ZEHL (em)
% it JES:s

R 1.2 £0.08d 0.15 £ 0.03d 6.3 +0.5a 0.55+0.07a 25.6 + 3.8a 14.7 +2.3a 40.3+4.1a
1.2 £0.09d 0.13 £ 0.01de 4.6+0.3c 0.51 +0.09a 18.7+3.1b 11.9+2.1b 30.6 £ 5.2b
Y 1.0 £ 0.10e 0.10 £ 0.02e 6.7+0.7a 0.45 £ 0.05b 15.4 +3.5b 13.7 £ 1.8ab 29.1£5.3b
RB 1.5 +0.09¢ 0.39 + 0.03b 6.0 + 0.5ab 0.57 +0.07a 15.0 £ 2.6b 12.3 +£2.0b 27.3 £ 4.6b
RBY 2.6+0.11a 0.59 + 0.02a 5.5+ 0.8b 0.53 + 0.03a 26.0 + 3.7a 15.1+ 1.4a 41.1+5.1a
CK 2.1+ 0.04b 0.20 £ 0.03¢ 5.6 £ 0.4b 0.52 + 0.05a 10.8 +2.2¢ 8.6+ 1.5¢ 19.4 £ 3.7¢
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Fig.1 Effects of different light qualities on chlorophyll contents of D. officinale
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Fig.2 Effects of different light qualities on chlorophyll fluorescence parameters W, , V;, V; and M, of D. officinale
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Fig.3 Effects of different light qualities on chlorophyll fluorescence parameters Pryr iy ¥, and #n, of D. officinale
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