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In vitro culture of rare plant Bletilla striata using Jeju magma seawater
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Abstract This experiment was conducted to investigate the
effect of various type of Magma seawater (MSW) con-
centrations on plant growth and useful mineral contents in
Bletilla striata. In the RO (Reverse Osmosis) and ED
(Electronic Distal) treatment, hardness of medium was
poored in 3.0 g/L gelrite but increased in 8.0 g/L plant agar,
38,000 and 2,000 g/cm’ respectably. We analyzed the
morphological and physiological characteristics differences
of B. striata treated various MSW. Survival frequency of
plant and growth (shoot length, shoot diameter, root length,
root diameter, shoot/root ratio) were significantly increased
in RO and ED treatment at 50% and 10%, especially.
Chlorophyll contents in ED treatments were higher than
those in control and RO treatment. The content of strontium
(Sr) in 20, 50, 75, 100% ED treatment, were higher than
those in the control and RO, ED 1, 5, 10% treatment. These
results showed that treatment of ED with the range of 20 ~

100% could be used to supply the strontium enriched orchid
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plant. It is considered that MSW may be applied for use in
Magma seawater to promotion of growth and produced
functional plant.
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o) AMg-5 Ag(Bletilla striata)2 2009 8 A]F3E
HHF A oA RS 61 AR A
Feje R 4C Qgato) A A2 Helste] B4
2 242 7AY 271 Hgux el OM(Orchid Max
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FABAS Aato] Ao AL ko] )
A 2= Y212 MS(Murashige and Skoog 1962) Bl x| ]| 30
g/LY] sucrose®} 8.0 g/L9] agarg H7}slo] wjx| e} AL

o = > rlx

Table 1 Composition of the nutrient formulations used in the experiment

MS Magma seawater
. Contents (mg/L)
Chemical (mg/L) Element

MSW RO ED

NH4NOs 1,650 Na 10210 12850 604
H3;BO; 6.20 Mg 1272 1554 1173
CaCl,-2H,0 332.02 Ca 384 472 297
CoCl,+2H,0; 0.025 K 407 484 14.5
CuSO04+5H0, 0.025 Cu 0.013 <0.001 0.008
Na2-EDTA 36.7 Mo 0.010 <0.001 0.003
MgSO4-7H,O 180.54 v 0.02 0.02 0.01
MnSO;-5H,0 16.9 Ge <0.001 <0.001 <0.001
KI 0.83 Se <0.01 <0.01 0.01
KNO; 1,900 Br 59.8 70.5 11.0
KoHPO4 170.00 Sr 104 11.6 10.0
NaMoO;-2H,O 0.25 SO,’ 2188 2464 1341
ZnSOy+TH,O 8.60 Si 7.38 10.1 9.38
Myo-Inositol 100.0 Zn 0.016 0.003 0.013
Nicotinic Acid 0.5 Fe <0.01 0.01 <0.01
Peptone Typel 0 Mn <0.001 0.001 0.007
Pyridoxine 0.5 Cl- 23803 25181 5132
Thiamine 0.1 B 3.13 4.14 3.46

F 0.75 1.10 1.00

MSW: Magma seawater, RO: Reverse osmosis, ED: Electrodialsis.
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Table 2 ICP and ICP-MS system for detection of elements

Analysis machine Items
ICP Uptake delay time (sec) 30
Washout time (sec) 15
Auxiliuly gas (L/min) 1.2
Nebuliser flow (L/min) 0.96
Nebuliser flow (L/min) 0.92
ICP-MS Uptake delay time (sec) 40
Washout time (sec) 10
Sampling depth (mm) 130
Auxiliuly gas (L/min) 0.7

Nebuliser flow (L/min) 0.92
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o MS WA= 259) WA A w(Agare} gelrite)7} H7Hel wl
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ol H ek 2ev ANE F gelrite®] -9 RO, ED &
A0 BE o)A 3,000 gem® 0]3He] AES UERYY
£l ol wix| 2] Aei7t A, AA Q] FIHFE £
FEHE Uet= A= ghol itk Plant agar®] 7-- RO, ED
FP49 BE HEA 30,000 gem® HER MSujA|o]
gelrite S F7ket w29 A= F=g UehdthFig D).
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Fig. 1 Effect of various magma seawater on hardness of culture
medium supplemented with plant agar (8.0 g/L) or gelrite (3.0
g/L). Data are the means + SD, of three experiments. Different
alphabetical letters are significantly different according to Duncun’s
multiple range test at P < 0.05.
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Table 3 Effect of RO concentration on growth from B. striata plantlet after 6 months of culture

RO (%) Survival (%) SL (cm) SD (cm) RL (cm) RD (mm) S/R ratio (%)
0 88.8 6.3+13°c 1.5+0.8b 3.3+1.3¢ 2.1+0.8b 1.9
50 57.7 12.3+2.6a 1.7+0.5a 6.5+2.8a 3.6£1.2a 2.8
100 31.1 8.7+3.5ab 1.8+1.1a 5.1x1.9b 2.7£1.2b 1.7

"Data are the means + SD, of three experiments (n=30). Different alphabetical letters are significantly different according to Duncun’s
multiple range test at P < 0.05. SL: Shoot length, SD: Shoot diameter, RL: Root length, RD: Root diameter, S/R: Shoot/Root.

Table 4 Effect of ED concentration on growth from B. striata plantlet after 6 months of culture

ED (%) SV (%) SL (cm) SD (cm) RL (cm) RD (mm) S/R (%) No. of corm

0 94.4 7.6+1.5'b 1.6+0.8¢ 5.7+1.5¢ 1.9+0.5d 1.3 2.5+0.5b
1 91.1 7.3£2.6b 1.5+0.1 5.5+1.2d 1.8+1.1d 1.3 2.3+0.c2
5 91.8 8.3+1.9a 1.7£1.2b 6.5+£2.3b 1.9+0.6d 1.3 2.44+0.8b
10 93.9 7.5+2.5b 1.84+0.8a 6.8+1.8a 2.7+1.1a 1.2 2.7+1.1a
20 95.8 7.2+2.1¢c 1.6+1.1c 5.6+2.8¢c 2.2+0.5¢ 1.4 1.7+0.8
50 92.6 5.3£1.5d 1.7+0.4b 5.1£1.8d 2.5+0.4b 1.1 2.8+0.6a
75 86.7 4.4+2 8¢ 1.6+0.2d 3.8+1.2e 1.8+0.2¢ 1.2 1.2+0.7d
100 61.5 2.6+1.8f 1.340.4¢ 3.6£1.5f 1.6+0.8f 0.9 0+0e

‘Data are the means = SD, of three experiments. Different alphabetical letters are significantly different according to Duncun’s
multiple range test at P < 0.05. SV: Survival rate, SL: Shoot length, SD: Shoot diameter, RL: Root length, RD: Root diameter, S/R:

Shoot/Root.
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Chretien(2000)2- 4=2] ED =¢] Lol =9 FF(RO, ED &§9) 4D FE(10, 50, 100%)

=
7 Al skl B FEeady %
7HAZL AR5 Abolol kel 7 iRtk skt & A
oAM= ED EH 100%E AQsties BE
A FoR S EAdFig 24). ol= SH4 Y Ase

Control RO 100%

RO 5?°/u

Fg. 2 Effect of RO concentration on growth from B.striata plantlet
after 6 months of cultured with 30 g/L sucrose. A-B: Growth
of RO medium, scale bar, 5 cm. C: Growth of new corm, Arrow
is shoot primordia, scale bar, 1.5 mm.

- TN y

ED'1%

- nit;“':-
ED 10%

ED 5%

B 1%'

=

Fig. 3 Effect of ED concentration on growth from B. striata
plantlet after 6 months of cultured with 30 g/L sucrose. A-B:
Comparative growth of ED concentration, scale bar, 5 cm. C:
Comparative corm growth of ED concentration, Arrows are new
corms, scale bar, 1 cm.

Table 5 Comparative analysis of Chlorophyll a, Chlorophyll b, Chlorophyll a/b and total chlorophyll contents in leaf of B. striata

after 6 months of culture

Chlorophyll contents (ug/g)

Treatment (%) Chl a/b ratio TCC (ug/g)
Chlorophyll a Chlorophyll b
Control 28.5+4.2%¢ 37.549.61 0.76 66.0
RO10 28.8+7.2¢cd 49.3+2.3a 0.57 77.3
RO50 29.242.1b 47.2+4.9b 0.62 76.4
RO100 28.5+4.3d 40.8+3.8¢ 0.70 69.3
EDI10 35.847.2a 43.2+6.8d 0.83 79.0
ED50 27.8+2.9de 47.9+3.6b 0.58 75.7
ED100 28.6+3.1d 45.8+3.5¢ 0.62 74.4

*Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncun’s
multiple range test at P < 0.05. TCC means total chlorophyll contents.
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Table 6 Physicochemical property of leaf from B. striata after 6 months of culture MSW applying

Treatments Macro element (mg/g) Micro element (ng/g)

(%) Magnesium (Mg) Strontium (Sr) Vanadium (V) Selenium (Se)
Control 10.98+0.15"d 0.00+0.00e 0.0+0.0d 0.040.0e
RO 50 19.85+0.23¢ 0.05+0.008cd 0.6+0.04cd 1.3+0.06d
RO 100 19.06:0.66¢ 0.06+0.004¢ 1.4+0.09a 2.1+0.04a
ED 50 69.36+0.89b 0.42+0.04b 0.7+0.14¢ 1.2+0.07¢
ED 100 81.59+1.23a 0.52+0.08a 1.1+0.05b 1.5+0.06b

"Data are the means + SD, of three experiments. Different alphabetical letters are significantly different according to Duncun's

multiple range test at P < 0.05.
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