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Research and Development of Water Ferns Mass propagation for Export
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Abstract

Research and development of water ferns mass propagation for export was studied. Bolbitis
heteroclita (Presl) Ching ex. C. Chr. were collected from natural habitats and cultured in the greenhouse.
Young leaves were selected for explants tissue, surface disinfested and cultured for 12 weeks on MS
tissue culture medium. Leaves produced in vitro were used as explants for study on the effect of plant
growth regulators on shoots, roots, and leaves proliferation. Young leaves were cultured for 10 weeks on
semi-solid modified MS medium containing 3% sucrose, 0.7 % agar and 0.1% activated charcoal
supplemented with 0, 2, 4, 8 and 16 uM BA or kinetin in combination with 0, 1, 2 and 4 uM NAA or 2,4-
D under fluorescent light, 12/12 dark/light cycle at 25 £ 2°C. As a comparison to the air-conditioned
laboratory conditions, young leaves were also cultured for 10 weeks on semi-solid modified MS medium
supplemented with appropriate PGRs in a greenhouse with an evaporative cooling system under natural
light of 500, 1000, 1500, 2000 and 2500 lux to evaluate the effects on shoot and leaves multiplication.

The results indicated that the effects of plant growth regulators, BA, kinetin, NAA and 2,4-D on
inducing shoots and leaves were statistically significant (p<0.05). The appropriate medium for inducing
shoots and leaves was semi-solid modified MS medium supplemented with 2 uM BA in combination with
1 uM 2,4-D. The average number of shoots, roots and leaves were 6.87+1.27 shoots/piece, 10.5312.41
leaves/piece, and 6.93+2.12 roots/piece, respectively, after culturing for 10 weeks. Natural light intensity
of 2500 lux was appropriate to promote shoots and leaves multiplication. The average number of shoots,
roots and leaves were 6.48%+1.62 shoots/piece, 8.6312.54 leaves/piece, and 9.85+2.79 roots/piece,
respectively, after culturing in the greenhouse with evaporative cooling system for 10 weeks. Tissue
culture in a 50 square-meters culture room with air conditioning and fluorescent lamps has electricity cost
of 67,234.21 Baht/year, while the same size greenhouse with evaporative cooling system using natural

light has electricity cost of 7,291.59 Baht/year.
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I =\ 9 1 t&l 9 a a 4 I a9 9
e 15 wi awdemsvlenaiuFedlomwenisnaae 15a (HeCL,) 0.1% 1Tluan 10 wiii 19899
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0 1 2 4 Mean + SD
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Corrected Model | 644.927(a) 19 33.944 8.769 .000
Intercept 5307.123 1 5307.123 1371.023 .000
a 27.340 4 6.835 1.766 135
b 573.928 3 191.309 49.422 .000
a*b 43.660 12 3.638 .940 .507
Error 1470.950 380 3.871
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Corrected Total 2115.877 399

a R Squared = .305 (Adjusted R Squared = .270)
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Total 19319.100 400
Corrected Total 5200.908 399
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Intercept 4006.890 1 4006.890 1145.515 .000
a 121.710 4 30.428 8.699 .000
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Corrected Model | 1053.490(a) 19 55.447 4.143 .000
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b 3.690 3 1.230 .092 .964
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Corrected Model | 432.660(a) 19 22.772 1.760 .026
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Corrected Model | 472.747(a) 19 24.881 47.849 .000
Intercept 633.653 1 633.653 1218.564 .000
a 100.880 4 25.220 48.500 .000
b 83.520 3 27.840 53.538 .000
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Source of Squares df Mean Square F Sig.
Corrected Model | 272.303(a) 19 14.332 3.233 .000
Intercept 1335.630 1 1335.630 301.335 .000
a 81.920 4 20.480 4.621 .001
b 3.237 3 1.079 243 .866
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Corrected Model | 1182.170(a) 19 62.219 8.942 .000
Intercept 12198.563 1 12198.563 1753.147 .000
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