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Abstract

Growth and development of Limonium spp. ‘Ocean Blue’ plantlets were studied under, three levels
of photosynthetic photon flux (PPF), 70, 150 and 220 pmol - m 257, two levels of CO, concentration,
500 and 1000 pmol - mol ™, and two levels of number of air exchanges per hour (NAEH), 0.1 h™! and
2.8 h™\. Explants were obtained from photomixotrophically-micropropagated plantlets. Four explants
per vessel were cultured under cool-white fluorescent lamps for 16 h+d! at 25£1°C and 70~80% rel-
ative humidity. In treatments of 2.8 h™! NAEH, a 10 mm round hole made on the vessel cap was sealed
with a microporous filter and two CO, concentrations in the culture rooms were provided from a lig-
uefied CO; tank. Fresh and dry weights, height, length of the longest root, number of leaves, and leaf
area significantly increased with increasing PPF and especially, CO, concentration. Growth was
enhanced by a 28 h™! NAEH. Overall, treatment with a 220 pmol*m™-s™' PPF and a 1000 pmol - mol™!
CO; resulted in the most vigorous growth of Limonium spp. ‘Ocean Blue’ plantlets.
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1. HjE=A

FTAREZEE 2EVElX(Limonium spp. Ocean Blue)
£ AM831TE MS HiRlollA FEFFMSS 531
29 ZEHEIE AEA A 2-339] g 7R 27
HAANE A3 vier8rd 8 XPdsiact. vk
L7125 3.7x10* m*2] GA; Magenta box (Sigma,
USAYE AH83l e, 371345 0.1 h'ellA 2.8h!
2 AT At w81 =49 A7 10
mm®] THE £ 57149 microporous filter(E73
0.5um, 37 18 mm, Milliporer}, Japan)S -2}
t}. #7134 Fujiwara 5(1987)8] Hhajo] oJaf] Ak
Z3I).

Wl A= MS(Murashige and Skoog, 1962) 7]¥-Hl
AE ol §31A 1L, iR pHE IS ET ol pH
572 231 ajk871% somLAS 5310t vl
FHRAE 25 25£1°C, FHEE 70-80%%] i
oA 7] 16 h-d'e] FzA3jolA] viF=| e}, vl
o] FYPOoZE cool-white FHFYZ(EY FL 40EX-
W, Fyete2ghE o83l 70 EE 150 pmol -
mol?-s7'9] F& FFsIHch Wit co, 7IAE

Table 1. Levels of CO, concentration, photosynthetic pho-
ton flux (PPF), and number of air exchanges per hour
(NAEH) used in the experiment.

CO, NAEH
(umot - mol™) a™

PPF
(umol - m~2-s™")

70

0.1 150

220

70

2.8 150

220

70

0.1 150

220

70

2.8 150

220

500

1000

- AHE

A3 Y5l 852 COo, 7R FEFTE MK
3ld AA CO, 7F=E W] BT 1000 pmol -
mol'E FF3) FUT. AFTE FHAuA] 40k
o= 3Kt

2. Y¥E &Y

i1 25 wiokd AAEAE 7AW BAT, 1BE
F, 27, 2, AT, g7, G4 2 984 5=
£ A3t AAET dESS o183 % dry
matter?} ZPR-o} i) 7ABFH| ()8}, T/R ratio)
£ A&3Th

AEFTE AAFTE 3% T 60°C dry ovenollA
TR AZE AT ST TEEL v 4
AFFoA] 28] A& A3l 80%(viv) OHAIE
o7 FE3la B35 A| (Uvikon 922, Kotron Instru-
ments, Italy)S- o83} 573t}

Z4% A3}= SAS(Statistical Analysis System, v.
6.12, Cary, NC, USA)ZE TS o] &3l ZA A
< AABIATE

20 % o

1. =&} 2cf2&

27 CO, 5%} PPFY F71ael tishix= Ao
Q3ke ¥x] eoirh(Table 2). 2elvh, FV)3FE 0.1
hlelA 28R wY W 34 FTIEIEY. Ho2R
L CO, 557} BE85E, PPR} EV1EFE, 3013
FE =Y 9 IVIEHTable 2). o] A= 2t
0] Aol COo, It F7tels 23 IS
UIXIA] ¥ter, 8 T3S o 2730] ol
the ©](1998)9] A9} 2O, spathiphyllum®)
275} ZUl2go] PPREC) 8713400 J8ke o B
o] W=rth= Kim(2001)2] Asfele YX|gk} ol
BT NAERDE S7HAIAA wldE7] Heje] 371
o} 7h3hs 983] Bz, wld8r] e Co, =
£ o, AFEE Yol AEA] el f2
3 B3-S whEolE Aol AAEA A I8H

d%e 7 Aokl Azt

2. ¥4, % dry matter2} T/R ratio
o= 713471 0.1 hlA 28K Bold o
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Table 2. Height and root length of Limonium spp. ‘Ocean Blue’ plantlets cultured in vitro for 41 days as affected by CO,,
NAEH and PPE.

CO, (umol - mol™" NAEH?(h™) PPF’ (umol ' m2-s™") Height (cm) Root length (cm)

70 2.28 0.00

500 0.1 150 1.95 0.00

220 2,01 0.00

70 3.33 1.08

2.8 150 417 2.50

220 3.86 2.46

70 2.15 0.72

1000 0.1 150 1.77 1.95

220 1.64 1.48

70 3.24 2.30

2.8 150 4.44 2.04

220 4,94 242
Significance ns* sk
CO, (A) NAEH (B) sk .
PPF (C) ns *
AXB ns sk
AXC ns ns
BXC ** ns
AXBXC ns *

*NAEH: Number of air exchanges per hour of the culture vessel.
YPPE: Photosynthetic photon flux.
*ns, *, **: Non significant, and significant at 5% and 1% levels, respectively.

Table 3. Number of leaves, % dry matter and T/R ratio of Limonium spp. ‘Ocean Blue’ plantlets cultured in vitro for 41 days
as affected by CO, NAEH and PPE.

CO, (umol * mol ™) NAEH* ™) PPF’ (umol *m™-s™')  No. of leaves Dry matter (%) T/R ratio
70 10.3 5.30 -V
500 0.1 150 9.5 5.52 -
220 10.8 6.92 -
70 13.0 5.07 -
2.8 150 15.8 7.41 50.63
220 15.0 7.44 57.32
70 11.0 5.01 53.50
1000 0.1 150 10.3 5.96 41.52
220 11.3 5.17 28.83
70 10.3 6.29 71.62
2.8 150 13.0 9.50 22.68
220 16.3 998 24.49
Significance
COZ (A) ns* * *
NAEH (B) Hok *k ns
PPF (C) ns ok *
AXB ns *k ns
AXC ns ns ns
BXC ns *¥ ns
AXBXC ns ns ns

“NAEH: Number of air exchanges per hour of the culture vessel.

YPPF: Photosynthetic photon flux.

*ns, *, **: Non significant, and significant at 5% and 1% levels, respectively.
¥—, No measurement.
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Fig. 1. Fresh and dry weights of Limonium spp. ‘Ocean
Blue’ plantlets cultured in vitro for 41 days as affected by
PPF (umol - m™2-s™"), NAEH (h™!) and CO, concentration
(wmol - mol ™).

Z7kEI9.0u, CO, ‘§5 PPFe] S7Eel thalix=
ZolE HolA| it} CO, FE, PPE 87|35 A
ZA TN FeAvE fIATKTable 37 Fig. 1).
CO, ¥%7} 1000 pmol - mol' 2.2 FFE ZH5d
PPl W2 2 zolE & F U=, ol gt
5% CO, FEdMT PP F3e ugiti= A
< Jehdith, 2882 €O, B57) Yot Hule =
270A, PPE7} BT Hue F&700A, 21
373157 oot E2&olA FIEIeH,
£3] 87)399] JgF vl FRSATH Table 3). T/
R&L CO, 7k 371 Bohe 37HellA, PPEZ}
@ RrfE oA FTIERICH, §Y)35e]
FEke IATH(Table 3).
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Fig. 2. Leaf area and chlorophyll concentration of Limo-
nium spp. ‘Ocean Blue’ plantlets cultured in vitro for 41
days as affected by PPF ( pmol - m™ - s ') and CO, concen-
tration ( umol - mol™).

AAZH AEFE BT CO;, 78 FwETE,
PPF/| S71EE E3kon, 53] 71348 =31 A
#7olA ot PPEZ} 70 pmol - m™2 - s774-% CO, &
=t ZhEseE doE 23} )ik ol 71ulell
A 70 umol+ m 2577} AAEA7} AN WS
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PPFS] 38 ZoF= AHo| AEMEIA A2EA0] A
e IS & T Uk o] AFolx= PPR
220 pmol - m™2 + 57! AEL] FFolA AAF] 7Y =
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3 AEFo] Withal Bt
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Fflol st D7) 5, 1996), Z=EFEIZ=(©], 1998) &
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Fig. 3. Limonium spp. ‘Ocean Blue’ plantlets at the end of
41 days of in vitro culture under environment of various
PPF and CO, combinations.
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