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Effect of different light sources and ventilation on in vitro shoot
growth and rooting of a rare and endangered species, Tsuru-rindo
( Tripterospermum japonicum

Heung-Kyu Moon and So-Young Park
Division of Biotechnology, Korea Forest Research Institute (KFRI), Suwon, 441-350, Korea

ABSTRACT Effects of light generated by LEDs on shoot growth and rooting of Tsuru-rindo ( Tripterospermum
Japonicum) were evaluated. Apical shoots (one or two node with 3-4 leaves) were cultured on MS basal
medium with 3% sucrose and maintained for four weeks under five different light qualities: fluorescent lamp
(F), 100% red LED (R), 70% red LED+30% blue LED (R7B3), 50% red LED+50% blue (R5B5), or 100% blue
LED (B). Rooting was promoted by both red light and fluorescent lamp, and the effect was further promoted
under the ventilation. Red light enhanced shoot node elongation, whereas blue light appeared to suppress it.
Growth of shoots and leaves were enhanced under the ventilation irrespective of the different light qualities.
Under the ventilated condition, total fresh weight of plants was highest in R7B3 LED as 257.7 mg per plant.
Dry matters, which are used for index of plant growth, were lowest under red light, whereas it was highest
under blue light. The dry matter was inclined to getting higher by ascending the ratio of blue light and red
light. Total chlorophyll content was highest in both R7B3 LED and R5B5 LED under ventilation as 29.5 and
31.2, respectively. Above results suggest that light quality optimization could be an important factor to foster
in vitro growth of the species. Ventilation treatment appeared to be another important factor to induce normal
shoot growth and rooting
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Table 1. Growth specific comparison of Tsuru-rindo under various radiation sources
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. nt

e R Mg M s M e
{cm) (mm) {cm)

F Non-Vent 95.2 ab® 3.8 ab 1.8 bc 5.0 ab 20.0 ab 33 cd 55 a 3.3 be
Vent 1000 a 3.8 ab 33 a 1.7d 14.0 d 33 cd 3.7 bed 27 ¢c

R Non-Vent 81.0d 2.8 be 2.3 be 5.0 ab 228 a 68 b 43 b 46 a
Vent 100.0 a 3.8 ab 3.6 a 3.0 cd 14.3 cd 108 a 3.5 bed 48 a

R7B3 Non-Vent 85.7 dc 47 a 1.7 bed 4.0 be 19.8 abc 3.0 cd 3.8 be 350b
Vent 85.7 dc¢ 4.7 a 2.7 ab 2.8 cd 19.8 abc 2.8 cd 3.7 bed 33 be

R5B5 Non-Vent 85.7 dc 42 ab 1.9 be 57 a 18.8 abed 4.2 cd 42 be 34 be
Vent 30.5 be 52 a 36 a 4.5 ab 19.3 abed 43 ¢ 3.8 be 385D

B Non-Vent 381 f 23 ¢ 1.7 cd 5.3 ab 195 abc 224 3.3 cd 25¢
Vent 524 e 22 ¢ 08d 25 cd 16.5 bed 3.0 cd 2.8 d 26 ¢

*The means followed by the same letter are not significantly different as indicated by Duncan's multiple range test (P=0.05).
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Figure 1. Shoot growth and rooting under 70% red LED +

30% blue LED A, Al- Non ventilation;

B, BI- Ventilation.
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Aser U Ao g B AEA9] 72 Table 29}
aoh e 9 A%5% 19 A EEFA Bl
H A debgd, E3] &7] stoflA] st Ao R ety
t}. o] Z& Al FHol #Agle] #7] FolA] Hot ¢F
3 AAS UePH S S8k, AEA Y SA4E8S YEY
< A8 QlojAE 22 Heg H otk (Table 2). &4
& 7|25 A EA 9] FA &L Fviete] T4 R7B3, RSBS
2 100% FAFelA FEstA et §-9H 2jolE

Bolx| e



8 - Journal of Plant Biotechnology

AE4 o, b 2 F 54 T 7t o|E Rk
Table 33} Zt}. A E &7 slof A FAFA Fol =4
Uepgon, E3) 3353 R7B3 @ R5BSO|A #A3
718 SHAQT 100% A st Al At A F A
Fa geFo] 26 uglg FW= 7P¢ Wikt ol dol &
E7)7} mAste] foatA Ak Ao 1 dde] Ue AL

2 HQth of T AU F 7t2E|eolE FFS &Y
519] EakgolA AAste] FEHY 7T S
oA Bt gF5gt S sk AR ey

(1L

i

o] T2 7)) AL Aol weh o hv] 2B

Figure 2. Shoot growth and rooting under 100% blue LED A, 2RO % nko. oLy OF o
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Table 2. Fresh weight, dry weight and dry matter of the plantlets grown under various radiation sources

Light Vent Fresh weight (mg) Dry weight {mg) Dry matter’
F Non-Vent 154.3 ¢d’ 20.7 de 13.4 cde
Vent 2083 b 291 b 13.9 bede
R Non-Vent 157.3 ¢d 191 e 120 e
Vent 176.0 ¢ 243 cd 13.7 bede
R7B3 Non-Vent 1810 ¢ 25.9 be 14.2 abcd
Vent 257.7 a 37.8 a 14.7 abcd
R5B5 Non-Vent 168.7 ¢ 22.5 cde 13.4 de
Vent 2277 b 352 a 15.5 ab
B Non-Vent 1150 e 18.4 e 159 a
Vent 135.7 de 20.7 de 15.6 abc

Z[Dry weight / Fresh weight]x100
YThe means followed by the same letter are not significantly different as indicated by Duncan’s multiple range test (P=0.05).

Table 3. Chlorophyll and carotenoid content of the plantlets grown under various radiation sources

) c cy Total chlorophyll X Total carotenoid
Hght vent (ug/g FW) (ug/g FW) (ug/g FWp) ! Can (uglg FW)
F Non-Vent 13.1 be" 720 203 b 1.8 ns' 4.8 be

Vent 13.7 bc 71 b 207 b 2.4 ns 4.9 be
R Non-Vent 8.7 d 39¢ 125 ¢ 23 ns 26 e
Vent 14.8 be 6.7 Db 215 b 2.3 ns 4.0 cd
R7B3 Non-Vent 126 ¢ 6.4 b 19.0 b 2.0 ns 4.0 cd
Vent 19.8 a 9.7 a 295 a 2.1 ns 6.3 a
R5B5 Non-Vent 152 b 65 b 217 b 2.4 ns 4.4 bed
Vent 209 a 104 a 312 a 2.0 ns 5.4 ab
B Non-Vent 10.0 d 42 ¢ 142 ¢ 2.4 ns 3.2 de
Vent 12.7 be 6.5b 192 b 2.0 ns 3.3 de

ZChlorophyll a

¥ Chlorophyll b

*Chlorophyll a / Chlorophyll b

¥ The means followed by the same letter are not significantly different as indicated by Duncan’s multiple range test (P=0.05)
“ non-significantly difference at Duncan’s multiple range test (P=0.05).
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