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Propagation Efficiencies at Different LED Light Qualities for Leaf Cutting

of Six Echeveria Cultivars in a Plant Factory System

Seongmin Kim, Jiseon Kim, and Wook Oh*

Department of Horticulture & Life Science, Yeungnam University, Gyeongsan 38541, Korea

Abstract. The succulent plants of Echeveria genus are in increasing demand worldwide, but it is difficult to supply
good quality young plants throughout the year because propagation efficiencies are depend on cultivar and environ-
mental factors. This study was carried out to investigate the propagation efficiencies of leaf cutting in Echeveria cul-
tivars at different LED light qualities in a closed-type plant factory system. Leaf cuttings cut from stock plants of six
difficult-to-propagated cultivars ‘Afterglow (AG)’, ‘Berkeley Light (BL)’, ‘Mason (MS)’, ‘Subsessilis Light (SL)’,
‘Cream Tea (CT)’, and ‘Ben Badis (BB)’ were put into cutting media in the plant factory system maintained at a
temperature of 24+2°C and relative humidity of 60+10%, and watered with over-head irrigation twice a week. Cut-
tings were irradiated with sole or mixed red (R, 660 nm), blue (B, 450 nm), green (G 530 nm), and far-red (FR,
730 nm) LEDs as follows: R10, R8+B2, R5+B5, R7+B2+FR1, and R7+B2+G1. PPFD just above the cuttings was
200 pmol-m™:s™ and photoperiod was 16/8 (light/dark) hours. As a result, propagation efficiencies were dependent
on cultivar. Rooting and shooting were relatively easy in ‘SL’ but shoot formation in ‘AG’ was very difficult. Light
qualities from LEDs also affected plant regeneration. Light conditions with a higher ratio of B, R5+B5, R7+B2+FR1,
and R7+B2+G1, promoted shoot formation and growth but inhibited rooting and root growth. R10 and R8+B2 with a
higher ratio of R promoted rooting and root growth and inhibited shoot formation and growth of cuttings. In addi-
tion, the treatment with FR increased leaf size and biomass of the all plants. Therefore, further studies are needed to
investigate the optimum compositions of LED light quality for the improvement of leaf cutting efficiency in difficult-
to-propagated Echeveria cultivars.
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Fig. 1. Six cultivars of Echeveria genus used in this study.
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Fig. 2. Light spectra at different combinations of red (R), blue (B), far-red (FR), and green (G) LEDs.

Fig. 3. Cuttings with a shoot (A), adventitious roots (B), and a shoot and adventitious roots (C) at 60 days after cutting.
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Fig. 4. Shoot formation rates of leaf cuttings at different light treatments in six cultivars, ‘Afterglow’ (A), Ben Badis (B), ‘Berkeley Light’
(C), ‘Cream Tea’ (D), ‘Mason’ (E), and ‘Subsessilis Light’ (F), of Echeveria at 15, 30, 45, and 60 days after cutting: R, red; B, blue;
FR, far-red; and G green LEDs. Vertical bars represent the standard errors (n =3) of means.
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Fig. 5. Adventitious rooting rates of leaf cuttings at different light treatments in six cultivars, ‘Afterglow’ (A), Ben Badis (B), ‘Berkeley
Light’ (C), ‘Cream Tea’ (D), ‘Mason’ (E), and ‘Subsessilis Light’ (F), of Echeveria at 15, 30, 45, and 60 days after cutting: R, red; B,
blue; FR, far-red; and G, green LEDs. Vertical bars represent the standard errors (n =3) of means.
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Table 1. Growth characteristics of leaf cuttings at different light treatments in six cultivars of Echeveria at 60 days after cutting.

Leaf length Leaf width No. of roots Root length Fresh Dry
Cultivar Light treatment” No. of leaves wt. wt.
(mm) (mm) (%) (mm) (8 (mg)
R10 8.0a" 43.2a 19.0a 7.6a 75.7a 1.94a 121a
R8B2 X - - 7.7a 83.0a 0.57a 76a
Afzf;él)"w R5BS 10.0a 36.9a 17.1a 8.3a 75.8a 1.20a 149a
R7B2FR1 - - - 5.0a 81.9a 0.51a 96a
R7B2G1 - - - 7.0a 67.5a 0.15a 43a
R10 9.2a 7.8bc 5.9a 3.8a 38.4a 0.12a l1a
R8B2 9.3a 11.3a 8.8a 2.7a 31.5a 0.35a 20a
Be?B%a)dis R5BS 72a 8.8abc 7.4a 2.3a 34.8a 0.31a 20a
R7B2FR1 10.0a 10.5ab 8.1a 1.9 31.2a 0.47a 22a
R7B2G1 8.1a 6.7¢ 6.1a 2.2a 26.5a 0.08a 9a
R10 8.3a 18.2a 11.7a 8.3a 64.9a 1.43a 85a
R&B2 8.9a 19.2a 8.9ab 6.8ab 62.7a 0.93a 87a
Berk‘(’g’{)“ght RSBS 8.7a 14.9a 8 4ab 4.7b 573a 0.92a 70a
R7B2FR1 8.9a 21.1a 11.6a 4.5b 61.4a 1.42a 77a
R7B2G1 8.8a 12.6a 7.5b 4.8b 35.5a 0.45a 27a
R10 6.7a 8.9ab 8.4b 3.2a 35.7a 0.40a 28a
R8B2 7.5a 8.3b 8.7b 2.7a 32.1ab 0.54a 40a
Cre(acn%)Tea R5BS 6.4a 7.1b 7.9b 2.2a 21.0bc 0.39% 31a
R7B2FR1 7.2a 10.9a 10.9a 2.3a 25.6abc 1.19a 59a
R7B2G1 5.5a 6.9b 7.2b 3.0a 18.3¢ 0.23a 20a
R10 7.1a 20.6a 12.3a 8.5a 65.7a 1.71a 123a
R8B2 7.4a 13.5bc 8.9a 4.9b 59.8ab 0.61bc 54bc
1\(4&580)“ R5BS 7.0a 11.5¢ 9.2a 53b 44.7b 0.56bc 49¢
R7B2FR1 7.9a 18.0ab 10.9a 6.4ab 52.5ab 1.42ab 99ab
R7B2G1 4.9a 9.8¢ 9.1a 4.3b 21.1c 0.22¢ 23¢
R10 9.5b 15.2a 10.3a 4.5a 30.4b 0.50b 23b
R8B2 10.0a 14.8b 10.0b 3.7b 44.7a 1.13a 50a
S“bseissig Light = psps 10.0a 12.1bc 9.5bc 2.3b 32.2b 0.52b 23b
R7B2FR1 9.9a 14.4b 9.6bc 3.1b 29.4b 0.76ab 31b
R7B2G1 9.6ab 10.4¢ 7.5¢ 3.0b 23.4b 0.42b 26b

“R, red; B, blue; FR, far-red; and G, green LEDs.

YMeans within columns followed by different letters are significantly different by Duncan's multiple range test at p < 0.05.
*All the cuttings in the light treatment were dead at 60 days after cutting irrespective of adventitious rooting.
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