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ABSTRACT

The present study was carried out to determine the effects of lighting directions and light
intensities on the growth of in vitro plantlets of strawberry, potato and lily. The growth of
plantlets was affected by two different lighting systems, downward and sideward lighting
system. There were no difference for the plantlets of strawberry regardless of lighting
directions. However, leaf area, fresh weight and dry weight have increased as the light
intensity increased. Also, plant height and root length on node culture of potato decreased at
high intensity of the sideward lighting, while thickness of stem and root was thicker, fresh
weight and dry weight were heavier, and leaf area was increased. Also, bulblet formation on
scale culture of lily has been abundant, and fresh weight and dry weight were increased.
Thus, the sideward lighting system which loaded three stories for culture vessels with raising
light intensity into culture vessels instead of conventional downward lighting system
promoted growth and raised the efficiency of production of high quality microplant.
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Downward lighting system
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Sideward lighting system

Fig 1. Schematic diagram of the downward and sideward lighting systems.(©; fluorescent lamp, [J; culture vessel.)
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Fig 2. Potato(A) and strawberry(B) plantlets cultures in vitro on MS agar medium with 30g/L sucrose for 28 days in
the downward(DL) and the sideward(SL) lighting system.
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Table 1. Effect of lighting systems on growth of in vitro strawberry plantlets 70 days after the culture.

Licht PPED Shoot =y, Fresh wt.(mg) Dry wt.(mg) No. Leafl:
ght (¢mol - height : area
direction m? - sec’)  (cm) shoots  Top Root  Total  Top Root Total leaves (cm?)
Downward 60 7.7 1.5 780 406 1,186 133 52 185 7.7  10.6
120 5.7 1.2 746 408 1,154 132 52 189 87 115
180 5.8 1.1 796 515 1,311 163 81 244 8.1 13.1
Sideward - 60 7.9 1.2 715 459 1,174 149 60 209 4.6 9.4
120 7.0 1.1 799 478 1,277 157 67 224 82 136
180 6.5 1.3 840 545 1,385 176 80 262 95 149
< F-value >
Direction(A) 52 1.9« 0.0 1.0~ - 0.5~ 1.8~ 1.1~ 20 1.7 0.8
PPFD(B) 9.6 1.2= 0.6 1.5 1.3~ 1.7 5.1 35 89" 5.1
A X B 0.9ns 2.1 0.5~ 0.1+ 0.2~ 0.1~ 01~ 0.1 53 LI~
ns, ¥, ** *** Nonsignificant and significant at P=0.05, P=0.01 and P=0.005 respectively.
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A 1.7~8 70 & Aol 7F A ek, g 2AL A of BHo] T2 ko] SHg AT A & Hel o
- 60pmol - m? - sec’ A FI=ol A} 4.67] <1 KR, 120, 5ol FETE ¢ F IATHFig. 2). AEE LS
180umol - m? - sec’ AFE A= 22 8.27), 9.57 Wb ZAFE A 10.0~11.8%0] ) o1} 24vk3g 2 A
2o 23ttt B3 G AGLE F2A Dl & % 9.8%= & Zol7t AT o]t A, 3=z
Agel BE7t 271 £2 S0 GRAT 4 PR AL FEA e Ul A RR
Z7heh e ch(Fig. 2). the A st ARFE Fastgen, 2ge o
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Table 2. Effect of lighting systems on growth of in vitro potato plantlets 28 days after the culture.
Lighting PPFD Sgot Root No. Leaf Fresh wt.(mg) Shoot Dry Dry
t (#umol - height length axillary area /root  wt. matter
system m?-sec’) (cm) (cm) shoots [€3VeS (¢ Shoot  Root  Total i (mg) ratio
Downward 60 7.8b* 1032 3.0a 92b 1.6c 215b 189 404b 1.1 403 10.0
120 8.7a 10.8a  0.7b 10.0a 55b 343a 225p 568b 1.5 67.0 11.8
Sideward 180 7.2b 83b 0.6b 85¢c 69a 393a 508a 90la 0.8 88.0 938

*Mean separation by Duncan’ s multiple range test, P=0.05.
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Table 3. Effect of lighting systems on growth of in vitro lily plantlets 28 days after the culture.

Lighting PPFD No. Shoot No. Leaf Rooting  Fresh Dry  Dry matter
system (umol - m? - sec’) shoots height(cm) bulblets formation wt.(mg) wt.(mg) ratio
Downward 60 1.1a 1.1a 2.1ab ++ + 47.8b 9.4b 17.1
120 0.9a l.1a 1.2b + ++ 49.3b  10.9b 23.0
Sideward 180 1.3a 1.1a 2.5a ++ + 80.1a  17.8a 22.2
“Mean separation by Duncan’ s multiple range test, P=0.05.
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FZAF 120pmol - m? - sec’ & 24133 180umol - m Wbt ZAFLo|A] 238 v A A EE gkl o
:+sectol M 2hzt 23,0, 222% 2 B9k U AEF, AAFE ABE, 45 gUAL B2
WaFell whekaA Aol iATh a2y T3 W
L~ oA FZ ZASHE A ol = =01 S met
A 2L #olA A, AEF, I, 494 L et
W FE7IW &7 AL 71 A 9} A 2 frEol %1t Hayashi 5(1992)2 81333 45umol - m? - sec’
Ha, 2=l 48 v, AdFert Fa, FATE Y 573 130-170#mol - m” - sec’ AR
CO: &= Ry vlwd Atk ol mEgh ul ol A v F AL At AAF E AEFo] 1.8
Ao G, BF H AFZHEA S AYFH = #HI} S7teua st =l 2 A3l e Ha s =
s of 3taL F- g e ol A Hf Fatr] w ol ui F&-7) Abpoll Blste] SR 1R E ZALFAAAN B, 2)
el mAEe A EAEA ek 2Rk vk Ab, g 3z2kE F8) QAT 2 dEF] Sk
ol Aoy 542 A4 Y <3F{E S 22 I, d9 e st on, Axes =484 &
BHEo] 4 F St 13, BYREH FEolU 1 EVF F2 nEAY WEEE AT F AU
#7012 A & ¢ £t drksd gl ol g =2
T 54 &l mAld I F SR A e v AH A oA 27 F(FFF)E ol
=7t =3 £3a oAl AE L] vtk 13 P F8712 40cm ZF 7ol H X st (Fig. 1), ©]Z 7
HoRe nir] Alel7t A3, #7)= 7Med, 493 AA TS ol fre 7R Aol A F& At Fo
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