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Abstract

This study was conducted to investigate in vitro mass propagation methods suitable for each
growth stage of A. aristata (G. Forst.) Tindale, from spore germination to sporophyte formation.
Among spores germinated in 1/8 - 1 x MS medium and Knop medium, Knop medium yielded
the highest germination percentage (87.1%). We cultured prothalli obtained from germinating
spores for 8 weeks on media with different concentrations of sucrose and active carbon, as well
as different concentrations and ratios of nitrogen, to select a suitable growth medium. A. aristata
(G. Forst.) Tindale prothalli grew most actively in MS medium with 3% sucrose and 20 : 40 mM
of NH4C1 and KNOs (total concentration of 60 mM). We investigated sporophyte formation
according to soil type, finding that bedding soil mixed with perlite at a 2 : 1(v / v) ratio yielded the
highest number of sporophytes per pot (73.8 / 7.5 x 7.5 cm pot). By contrast, when peat moss was
used alone or mixed with other substrates, prothallus development and sporophyte formation were
suppressed. Therefore, the most effective propagation method for A. aristata (G. Forst.) Tindale is
to grow prothalli in MS medium and to induce sporophyte formation in a mixture of bedding soil
and perlite (v/v=2:1).
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Table 1. Soil compositions used in this study.

Treatment” Soil composition

Bl Bedding soil only

Pt Peat moss only

B2-Prl Bedding soil : Perlite=2: 1

B2-Dl Bedding soil : Decomposed granite =2 : 1

P2 -Prl Peat moss : Perlite=2: 1

P2-D1 Peat moss : Decomposed granite=2 : 1
B1-Ptl -Prl Bedding soil : Peat moss : Perlite=1:1:1
B1-Ptl-D1 Bedding soil : Peat moss : Decomposed granite=1:1: 1

“B, bedding soil; Pt, peat moss; Pr, perlite; D, decomposed granite.
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Fig. 1. Effects of culture medium on spore germination in Arachniodes aristata (G. Forst.) Tindale. Bars represent standard error
(n=4).
*Mean separation within columns by Duncan’s multiple range test, p <0.05.
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Fig. 2. Effects of culture medium on prothallus growth in Arachniodes aristata (G. Forst.) Tindale cultured for 8 weeks. Bars
represent standard error (n =4).

“Mean separation within columns by Duncan’s multiple range test, p <0.05.

Fig. 3. Cultural responses and sexual organ formation in Arachniodes aristata (G. Forst.) Tindale prothalli cultured on different
media. an, antheridium; ap, apical notch; ar, archegonium; b, branched; cu, cushion; pt, pluricellular trichome; r, rhizoid; and
ut, unicellular trichomes.
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Fig. 4. Effects of sucrose concentration on prothallus growth in Arachniodes aristata (G. Forst.) Tindale cultured for 8 weeks. Bars
represent standard error (N =4).
*Mean separation within columns by Duncan’s multiple range test, p <0.05.
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Fig. 5. Effects of charcoal concentration on prothallus growth in Arachniodes aristata (G. Forst.) Tindale after 8 weeks of culture.

Bars represent standard error (n = 4).
“Mean separation within columns by Duncan’s multiple range test, p <0.05.
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Fig. 6. Cultural responses and sexual organ formation in Arachniodes aristata (G. Forst.) Tindale prothalli cultured on MS medium
containing different concentrations of charcoal. ap, apical notch; ar, archegonium; cu, cushion; pt, pluricellular trichome; r,
rhizoid; and ut, unicellular trichome.
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Fig. 7. Effects of total nitrogen concentration on prothallus growth in Arachniodes aristata (G. Forst.) Tindale after 8 weeks of
culture. Bars represent standard error (n=4).
*Mean separation within columns by Duncan’s multiple range test, p <0.05.
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Fresh wt. (g/culture)

0:60 20:40 40:20 60:0
NH," : NO, (mM)

Fig. 8. Effects of NH," and NO; ratio on prothallus growth in Arachniodes aristata (G. Forst.) Tindale after 8 weeks of culture.
Bars represent standard error (n = 4).
*Mean separation within columns by Duncan’s multiple range test, p <0.05.

Table 2. Effects of soil type on sporophyte formation and biomass in Arachniodes aristata (G. Forst.) Tindale.

Mediunt No. of sporophytes Fresh weight (mg / sporophyte) Dry weight (mg / sporophyte)
/pot’ (ea) Aerial parts Underground parts Aerial parts Underground parts

Bl 265+ 87D 174 £ 43¢ 73 +£18b 23+ 06¢ 06+02b
Ptl 00+00c - - - -
B2-Prl 738+ 114a 427 +62a 168 £34a 57+£09a 1.8£03a
B2-DI1 628t 6.1a 330+ 44b 177 £ 34a 38+ 03b 16 +03a
Pt2 - Prl 00+ 00c - - - -
Pt2-DI 00+ 00c - - - -
B1-Ptl - Prl 00+ 00c - - - -
B1-Ptl -D1 00+ 00c - - - -
“Refer to Table 1.

*Pot (7.5 % 7.5 % 8.5 cm) containing 0.4 L culture medium was used for this experiment.
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.

Table 3. Effects of soil type on sporophyte growth in Arachniodes aristata (G. Forst.) Tindale.

Shoot No. of leaves Leaf
Medium” Length Width / plant Length Width ?Zt?
(mm) (mm) (ca) (mm) (mm)

Bl 153+£20¢ 158+2.7b 40+04b 174+2.1¢ 82+08b 83+16a
Ptl - - 00+00¢ - - -
B2-Prl 229+1.1a 243+14a 11.8+0.7a 283+15a 51+£03¢ 102+1.0a
B2-Dl1 181+0.6b 190+1.0b 47+03b 214+06b 10.7+05a 99+08a
Pt2 - Prl - - 00+00¢ - - -
Pt2-Dl1 - - 0.0+00c¢ - - -
B1-Ptl - Prl - - 00+00c¢ - - -
B1-Ptl -DI - - 0.0+00c¢ - - -

“Refer to Table 1.
*Mean separation within columns by Duncan’s multiple range test, p <0.05.
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