DOI : 10. 13332/ j- 1000—1522. 2009. 04. O11

F3lE AW = o bk X ¥ F Vol 31, No-4
2009 427 H JOURNAL OF BEIJING FORESTRY UNIVERSITY Jul. . 2009

AR IREEE 2 fa X 3D = HRIE TR
wAR B A BFB

(LR AR AR R 2 B AR R A2 A A B2 27 )

FEE R AR A (light-emitting diode - LED ) Y il FR BUAS 7 )6 1% 8 & 73 415 B DGR AZOGAT ok B8 4 78 Foxd 5T
O JRREEVE S HIE AR IR A K R, SRR DR M TR BREE R S SRR R R A
HATH 2 BN KA & W & B DA B ame IR 73 A 2 35 W 1l S ek =5 7 A o e 9 B 13 BT % B LI RV ) RN B
5 LR SO0 2 AR B 2RI A (BRI 8 5 1 T G B0 — DG A AR AR v 25 i, (R ik R
FUBURIME R A & 0 2L ED I A AL PR AR AR B A AR B T 3 BB 205 DB i 1 m T OB ST X I, R &
B 5 YOCIT X B TE B 22 575 2006 LED (R #E 300 22 Bk ZE 10155 W6 LED R #E 701k, £0 ¥ ' i il 49 LED Je I
AT AR B B 1B A SRRSO AT I BEAED LI

KHBIA] . CIERE B s RO TR SO0 2 JRBREE R A S SR

FRESHE 682,315 8123 CRMRAM.A  STEHE,1000-1522(2009)04-0045-06

XU Zhi—gang1 ;CUI Jin":DI Xiuu' - Effects of different spectral energy distribution on tissue culture of
Oncidium in vitro - Journal of Beijing Forestry Uniwersity (2009) 31(4) 45-50 [Ch. 37 vef - ]

1 College of Agronomy Nanjing Agricultural University, 210095, P. R. China;
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The light sources with different spectral energy distribution were generated by light-emitting diode
(LED), and then under these light sources; the protocorm-like body (PLB) induction. proliferation and
growth of plantlets in rooting stage of Oncidium( Onc- *Sweets Sugar ) in vitro were investigated . while the
fluorescent lamp was used as control - The results indicated that the PLB induction from shoot apex tissues was
promoted obviously under the red LED with the highest proliferation rate, the most content of carbohydrate and
the lowest differentiation rate, while the most content of protein content. enzyme activity and the highest
differentiation rate were observed under blue LED- Under red LED: the elongation of plantlets of Oncidium in
rooting stage was the highest, and the pigments were the lowest, whereas. the elongation was the least, and
the pigments and protein were the highest under blue LED- In comparison with fluorescent light, the growth
amount; dry mass, energy efficiency and enzyme activity of plantlets in rooting stage were the highest under
combination of red and blue LED, and no significant difference was observed on pigment in leaf - Though the
red LED is effective for PLB induction: and blue LED is advantageous for differentiation from PLB., the
spectral energy distribution with a combination of red and blue LED is more suitable for the growth of plantlets
in rooting stage -

Key words  spectral energy distribution; light-emitting diode (LED ); Oncidium; protocormlike body
(PLB) ; plant tissue culture
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TABLE 1 Major technique parameters of different

spectral energy distribution

S i Wkl R i

BBt R e K-/rm %%/rm (Mol m ‘s 1) W
R A, 625 +10 il
PLB 55 B e 460 +10 il
FygmE Y I 596 +10 1
st G 5 550 +10 1
W =pia 380~750 il

R g1t 625 +10 50 10.3

IRB =4kl 6254460  £10 50 11.0

ZRB il 625+460 10 50 11.8

3RB LI 625+460 10 50 12.4

4 B A 460 +10 50 17.3

RBFr I tiEtimer 625-+460+715 +10 50 1.8

RBG I +iE+eg  625H460+530 +10 50 1.8

W =5 380~750 50 80.0
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FIGURE 1  Sketch map of plots with different spectral
energy distribution under LED
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TABLE 2 Fffects of different light spectrum on induction
proliferation and differentiation of PLB for Oncidium

ik FEREIN  wfElg WFEEH SR Y%
R 96.667 4 19.4 4 6.467 a 50 d
B 83.333 1 13.8 ¢ 4.600 e 90 a
Y 56.667 4 17.6 ¢ 5.667 ¢ 80 b
G 66.667 od 14.8 ¢ 4.933 d 60 d
W 76.667 be 18.2 b 6.067 b 70 ¢
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2 KRRV ALEE A S0 2% PLB
FIGURE 2 PLB of Oncidium under different spectra from LED
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TABLE 3 Effects of different light spectra of LED

on pigment content of PLB for Oncidium

B &R (mgeg )

It ik Chl a/b

MEEEa MEED MHERLE KNE R
R 0.021L,  0.014,  0.035} 0.012  1.443}
B 0.053a 0.026a  0.079, 0.024a  2.0014a
Y 0.019p 0.012p  0.032} 0.010h  1.5844
G 0.020p  0.013,  0.033} 0.011,  1.690 4
W 0.033ab  0.017ah  0.050ah  0.016ah  1.929
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TABLE 4  Fffects of different light spectra of LED

on carbon nitrogen metabolism of PLB for Oncidium
Rk YRR ek ok EY EREER TENED

R 12495, 2.609 a4 15.104 4 1.923 a4 1.103 p
B 9.125h  2.29% 1 11.566 b 1.695 ab 1.705 a
Y 10.960 o 2.441 ab  13.569 a 1.669 ah 1.559 a
G 10.8404 1.870¢ 12.711 4 1.255 ¢ 1.251p
W 11.452 4 2.438 ab  13.890 4 1.413 he 1.508 a
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TABLE 5  Fffects of different light spectra of LED on TABLE 7 Fffects of different spectral energy distribution
enzyme activity of PLB for Oncidium of LED on pigment content of Oncidiumn plantlets
S S()[i/l E’?D/' B Cf‘/ - S B E G/ (mgeg 1) CHl o/b
U™ (U emin) (ool e~ omin ) EE.  WEED WRELE KN &
R 83.960 b 5.853 b 51.831 ab R 0.226 ¢ 0.067 ¢ 0.293 ¢ 0.084 d 3.393 he
B 198.210 4 14.054 a 61.953 ab 1RB 0.407 ab 0.125 ab 0.532 ab 0.148 be  3.282 bed

Y 166.230 ab 9.557 ab 67.291 a 2RB 0.472 ab 0.130 ab 0.602 ab 0.160 be ~ 3.637 a
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W 135.550 ab 9.088 ab 44.157 1 B 0.483 a 0.149 4 0.633 a 0.172 3.227 ed
RBFr 0.338be  0.098he  0.436 he  0.121ed  3.452 ab
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FIGURE 3 Rooting Oncidium plantlets under different
spectral energy distribution of LED
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TABLE 6  Fffects of different spectral energy distribution
of LED on rooting and morphology of Oncidium plantlets

e L IRKD B WREN wkT A

em em  RIN (g ') Elg (gkw D)
R 3.925 a 1.825ab 701 192.29p 0.043 he 4.175 b
IRB  3.375abe 1.425hc¢ 90 g 338.83 4 0.035¢d 3.182 ¢
2RB  3.500 gh 1.950 4 100 4 321.70 4 0.059 4 5.000 4
3RB  3.800 ah 1.850 ah 100 a 339.41 4 0.059 4 4.758 5
B 2.675 ¢ 1.575 abe 80 b 342.09 4  0.026 ¢ 1.503
RBFr 3.038pbe 1.650ab 954 314.80 4  0.037 ¢d 3.136 ¢
RBG 3.350 ghe 1.425he 854 306.96 4  0.0461 3.898 he

W 3.200 ahe 1.175 ¢ 80hL  277.51ah 0.030 de 0.375 e
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TABLE 8  Fffects of different spectral energy distribution of LED on

ernzyme activity and protein in leaf of Oncidium plantlets

wrthB A ek a R &

S SOD/1 P(l)D/ 1 CAIT/ 1 MDA/ 1 ﬂ“rﬁﬁﬁlél/
Ug ) Uyg mn ) @oly mn ) (thwoly ) (gy )

R 43.36de  9.179 ¢f 0.696 ¢ 14.595 L  2.145q
IRB 95.31cd 11.358 1 0.998 1 17.178 ab  2.887 be
2RB 98.35 ¢ 9.418 de 1.154 1 23.123 ab  2.951 he
3RB 153.83ab  9.656 1.066 1 22.200 ab  3.145 abe
B 142.84he 10.420 ¢ 1.367 a 19.267 ah  3.562 a
RBFr 127.25he  8.922¢ 1.039 1, 23.637 2 3.297 ab
RBG 197.08a  12.669 4 1.062 1 19.719 ab  2.658 ¢d
W 27.17 ¢ 8.225 ¢ 0.669 ¢ 20.511 ab  2.559 cd
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