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Effects of light emitting diode(LED)with different red/blue quality
ratios on the growth of Dendrobium officinale plantlets in vitro

SHANG Wen-qgian, WANG Zheng, HOU Jia-nan,ZHENG Wei-jie, HE Song-lin

(College of Forestry , He'nan Agricultural University , Zhengzhou, He'nan 450002 ,China)

Abstract; [Objective] The effects of LED with different red/blue quality ratios on the growth of Den-
drobium of ficinale plantlets in vitro were studied. [Method) The Dendrobium of ficinale plantlets in
vitro were cultured under LED with five different ratios (100 % R(red) ,100%B(blue) ,80 % R+20%B,70%
R+30%B,50% R+50%B),and PGFL was used as control. After 90 days, the effects of different treat-
ments on morphology,chlorophyll content,soluble sugar content,soluble protein content,and root activity
of Dendrobium of ficinale plantlets in vitro were examined. [Result] The plant height of Dendrobium o f -
ficinale plantlets in vitro reached maximum under 100 %R. The leaf number and root length reached maxi-
mum under 80 %R+20% B. The root number reached maximum under 70 % R+ 30% B. The dry and fresh
weight,chl a content, chl b content,chl a+ b content, soluble sugar content, and root activity all reached
maximum under 50 % R+50%B,and the soluble protein content reached maximum under 100 % B. [Conclu-
sion)] The LED with red/blue ratio of 1 : 1 had the best effects on growth,synthesize chlorophyll,accumu-

late dry matter and sugar of Dendrobium of ficinale plantlets in vitro.
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Table 1 Effects of different light quality ratios on the growth of Dendrobium of ficinale test-tube plantlets

Qb3 M i/ mm % MK /mm R E K /mm ief J5 it/ mg T B i /mg

Treatment Plant height No. of leaves Leaf length No. of roots Root length Fresh weight Dry weight
100 %R 56. 25 a 5.53 b 19.98 a 4.73 ¢ 35.61 a 274.57 ¢ 23.21b
80%R+20%B 54.14 ab 6.87 a 18.56 a 6.07 ab 40.48 a 408. 23 a 39.02 b

70%R+30%B 47.68 b 5.73 b 19.65 a 6.47 a 40.20 a 418.71 a 42.19 ab
50%R+50%B 47.37 b 4.93 b 17.48 a 6. 40 ab 40.37 a 436. 35 a 70.56 a
100%B 38.82 ¢ 5.53 b 22.89 a 5.13 be 36.99 a 282.72 be 34.52 b
PGFL(CK) 40.47 ¢ 4.93 b 18.19 a 5.60 abc 36.73 a 373.39 ab 37.22 b

T A AVEE G AR R R /NG SRk 2R 22 5 .35 (P<<0. 05, SSR %) . TR,
Note:Data in same column with different small letters show significant difference between treatments at P<C0. 05 according to SSR test.

Same for below.
2.2 AEAXREMNGEAERKEEHERESEN BR 1.06,0. 44 mg/g; BALLLWEOCAE 485 a b
A E‘Jé\iﬁﬂ:xffﬂﬁ H 10020 R 4t FAK F 100 B 4b
R 2R EREAFHAE BRI 4R a M4t R AR B 50U R+50%B 4B R i 3 &
WHE 50 R+ 502 B 4b ¥ 3k 8 i KA. 4 51 K ﬁ,,\u\ﬁxfrﬂ“,{agﬁﬁﬁxﬁﬁo
1.50,0. 62 mg/g; 7 100 R AbHL T 3k B 45 /ME L 4
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Table 2 Effects of different light quality ratios on the chlorophyll content of

b EH

Dendrobium o f ficinale test-tube plantlets mg/g
A FE Treatment 4% 2 a Chl a M4tZ b Chl b 4% 2 a+b Chl at+b
100 %R 1.06 ¢ 0.44 b 1.50d
80%R+20%DB 1. 14 be 0.46 b 1. 60 cd
T0%R+30%B 1. 25 be 0.58 a 1. 83 abc
50 % R+50%B 1.50 a 0.62 a 2.12 a
100%B 1.33 ab 0.46 b 1.79 bed
PGFL(CK) 1.34 ab 0.58 a 1.92 ab
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Table 3 Effects of different light quality ratios on the soluble protein content,soluble sugar content,

root activity of Dendrobium of ficinale test-tube plantlets

ST AT 1/ (mg g ) AR % WRIES (g o h D)

Treatment Soluble protein Soluble sugar Root activity
100%R 4.30 ¢ 12.15 ¢ 136.71 ¢
80%R+20%B 5.01b 31.23 a 186. 38 be
70%R+30%B 5.48 ab 27.64 ab 227.51b
50 % R+50%B 5.63 ab 39.10 a 443.43 a
100%B 5.75a 17. 64 be 125.34 ¢
PGFL 3.38d 18. 45 be 200. 26 be

Mg R R RE W) AT O6 AV Y
Y, AR R a MR b gk R
(a+b) 1Y & 1 5 206/ O 8 5 1F A 2 3k 74
K R IR a M A E bR (at
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WA 2T 645 o ) i A R s R A R 00k T
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