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Abstract: The effects of different ratios of Red [R, (658+20) nm]/Far-red [Fr, (715+£20) nm] and Red/Blue [B,
(460+20) nm] generated by light emitting diodes (LED) on growth of chrysanthemum (Dendranthema morifolium)
plantlets in vitro were studied. As the results showed, red LED promoted the growth of chrysanthemum plant-
lets and increased root length, contrary to far-red LED and blue LED. Carotenoid content was negatively related
to R/Fr ratios. The contents of chlorophyll a, chlorophyll b, chlorophyll (a+b) and carotenoid were also nega-
tively related to R/B ratios. Chlorophyll a/b ratios were correlated with R/B and R/Fr ratios positively. Red LED
promoted the accumulation of soluble sugar and starch, but decreased pigment contents. On the contrary, blue
LED enhanced the synthesis of pigment contents and soluble proteins. Both the contents of soluble sugar, starch
in leaves and the root activity were higher under the complex light of red and blue LED than those under the
fluorescent light. Especially, the plantlets grew more stronger and the highest survival rate of transplanted
plantlets were observed under the light of high R/B ratio.
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Table 1 Major technique parameters of different R/B and R/Fr ratios generated by LED

kb3 KHELLAE WEAE K /nm FEFESRAE /umol-m s
R a ik 658 40
RBH, B/ BEHR/B 9:1) 658/460 40
R/BL R4 1 BEAR/B 3:1) 658/460 40
B Bx 460 40
R/Fr H AN A F(R/Fr 2:1) 658/715 40
R/Fr M FALH / A IE(R/Fr 1:1) 658/715 40
R/FrL R4/ mAF(R/Fr 1:2) 658/715 40
Fr WA 715 4
w = 380~750 40
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%2 AR R/B #1 R/Fr LG 46 A B B A T
Table 2 Effects of different R/B and R/Fr ratios on growth of chrysanthemum plantlets

pL3z L2 Ut Ot R A Bk fem e/ W B4 /em BEE /g TE/g
R 10° 9° 8.083° 3° 4.600* 2.476* 0.189°
R/BH 11° 10° 4.500° 4*® 4.267° 2.453° 0.180%"
R/BL 11¢ 10° 4.167° 5® 4.533° 2.241° 0.171*
B 10° 9° 3.367° 4 3.433° 1.931° 0.147°
R/Fr H 9° 8° 8.100° 3° 4.633° 1.810% 0.179°
R/Ft M 9° 8* 7.833" 5® 5.167° 1.773% 0.134¢
R/FrL 9° 8° 7.333® 4 4.433° 1.564¢ 0.121¢
Fr 5¢ 4¢ 3.033° 3° 3.067° 0.877¢ 0.066'
W 10° 9° 3.367° 3° 4.567° 2.012* 0.149°¢

FF R HRE DG FRFRRE S% KF L ERARE, FREM.

%3 ANF R/B FI R/Fr B HOUX S {EA B M R B R 2 B0

Table 3 Effects of different R/B and R/Fr ratios on pigment contents of chrysanthemum plantlets

HE HEEaTE/mgg! (FW) MEED TE/mgg' FW) HEE@+b) T E/mgg’ (FW) KT MEEE mgg' FW) HEZEab

R 0.971° 0.808"°
R/BH 2.383* 1.182*
R/BL 2.563¢ 1.371%*
B 2.638° 1.598°
R/Fr H 2.217* 0.998*
R/Ft M 2.170* 0.993*
R/FrL 2.246* 1.051%
Fr 1.307¢ 0.871°
w 2.215% 1.015%®

2.779% 0.543"* 2.439°

3.565* 0.621** 2.023%
3.935° 0.633% 1.923%*
4.236° 0.646° 1.728>
3.216™ 0.584 2.255*
3.163% 0.585%® 2.209%°
3.298% 0.588* 2.191*
2.178° 0.488¢ 1.497¢

3.230* 0.601%® 2.182%
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B E, MR T —EBMECREHF.
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Table 4 Effects of different R/B and R/Fr ratios on the contents of soluble sugar, starch and soluble proteins,

root activity and survival rate of transplanted chrysanthemum plantlets

posz] AHEMEEE /mgg! (DW) M AR /mg.g (DW) AHEMHEASE megeg' FW) BEEFEH/ngg'h! BERUSE

R 8.973* 4.362°
R/BH 9.580° 1.650°
R/BL 5.003% 0.994°%
B 5.693" 1.519%
R/Fr H 5.207" 1.257<
R/Fr M 7.090* 1.213¢
R/FrL 3.446¢ 0.994¢
Fr 6.605% 0.907¢
w 4.964% 0.732°

3.857° 70.789¢ 55
4.502° 85.028¢ 90
4.442°% 79.484¢ 85
6.292° 59.4848 70
3.492¢ 71.495¢ 50
4.949%¢ 87.039° 55
5.039** 91.278® 60
3.696% 43.235" 30

6.072%* 77.147¢ 80
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