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Abstract

This study was conducted to investigate the optimal conditions for spore germination, prothallus
propagation, sporophyte formation and seedling growth in Microlepia strigosa (Thunb.) C. Presl.
Spore germination and prothallus development were promoted by low concentrations of Knop
medium nutrient solution. The optimal medium for prothallus propagation and antheridium
formation was 2X MS medium with 3% sucrose. The activated charcoal content of the medium
did not affect prothallus proliferation. Among the various combinations of culture soil (bedding
soil, peat moss, perlite and decomposed granite), a mixture of bedding soil, peat moss and
decomposed granite at aratioof 1 : 1 : 1 (v : v :v) had a positive effect on sporophyte formation.
The most efficient conditions for promoting the growth of whole plants (sporophyte seedlings)
were 50 - cell plug trays filled with a mixture of bedding soil and decomposed graniteata 2 : 1 (v : v) ratio.

Additional key words: Bedding soil, homosporous, MS medium, prothallus, spore germination,
sporophyte
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2007), T4 B o8- 1ot 7 Sl Higt ¢ 2
Argo|et. 1 M AR EE7 AR gt A7 et 7ol s, AR SlkC = QIR ok A1 7H‘ﬂ*° onﬂ
AR A 72 ez a7E T Qlrt,

%—ZVJ%?LJ HAE g, tiFhte] RS 2A T Eotste] ARAIE F/dstar, AAAlelA 7o x
AT A tha SRRt 3RS ZIAAL it mebA FAIARES] Sl ol AsEAE R 24 TS A
SH= 718 7|22 ol WhkAle] o] 7)2-S: S|4 GH=t]| u9 -4-8-5FCH(Shin and Lee, 2009; Shin etal,, 2010), EZHEA OF2] A1 E0]
ZAPIOLE-Fof A A FA A A= 0] et B A S RE FRt AR L] AR A TR E Al e Fo
SIS 913 g2l o] Al Al eto =4 ik S8t wgolet & 4 Glrh(Femandez and Revilla, 2003). ThebA] oF2]14]
FYAE Aot 7oA 22 AAA 35 24 5 B8 = she 5 ASEA R AIE SAAE = e
ﬁ?ﬂ = et ERH S TEAE 2o 2700] g ThH Park et al (2015)9F Jang etal.(2016) €] Aol <t o]
£gjo] Faehe 24 Aot £40E & Q12 o= A7, mhebA 2 llde EE71aA] ] At
AAA A, 22 4 AR RS 9% A S oA At dig SATS Aidskaa) st
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785 22} S0mgS 15mL SepAE Aol YT 12} F7=rof 24417F 59t 9 ZR)_E Thg- 2,000mpmefl A 37 A4
2] (MF 80, Hanil Sci,, Seoul, Korea)5}] /37 -5 4715} 1Tt ©]%- 1.4% sodium hypochlorite S 37510 13427 Aats19lo
o, TU O 2 YAREE yHEste] iR 53] AlHotgltt. ot AstA et ehm s 2Aol| 40mLe] HitE A
7¥eho 24 mApNS A Zot Tt

H 2= sucrose 3%, agar 0.8% 2 pH 5.82] 2710 2 FUASFMSHIZE 1/8,1/4,1/2 4 1H]o] ‘s 2 S A3t A&
A 0] ek 9 FI 7 MSH|R]of] H]sl §24]5] Y- KnopHl| 2] (Toole and Tottingham, 1918)-5 ZA|sto| AF8-5HSATY. 0% 8.9mm
o] HE 2 Aol 7} 30mLA] E561o] 271 thg HH| Bat4s ImLE S 6] O n, 1] EARS ImLA 35513t

D= o2 49k 0 2 Sefx]9) o v FFo] Sk HEE] A= 2 254 1.0°C, 1= 30+ 1.0 pmolm s '(16 / 8h)
<l ujFAlof HiRIoF3IT. o] S 4% 7HA 0 & AR 7 (Eclipse E600, Nikon, Tokyo, Japan)2- ©]-§-5to] G7H 9 ot 22}
o5 DH‘IW o thgh ohg = A4S} 0 1, stereomicroscope(SZ51, Olympus, Tokyo, Japan)2- 0]-§-5o] ok iz} 2
AAAE Tt 7|35}t 52 HlwstSih

714 2Rl Z4

201430l AR EARE 71 HoPA A HAAE B 51t v+ 2701 2HA o= Msa]of] Alciujfste] Az = AF
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SIS, o]0 MSH}A1 9] sucrosest agar] 324 743, 08901} pH 582 2 8510] 2A51Ir, 71 AR 24 A7
Shin and Lee(2009)9] AT 141235151, ] 24101 Aalat o215 Hsh7] 9Joko] MSH2] (sucrose 3%, agar 8%,
PHSHO] SIEE 1/8,1/4,1/2,1 0202 28071} KnopHlA1S AFESIIEE, of % Al S48 M1 7o 2 o}
of HjA] W] E4-9] sucrose®] 5 =50, 1, 2, 3 X 4%2 2|5t} T3 2HAJEH083006, Samchun pure chemical, Korea)©] 2

A Higl mlAlE FES TS 91511 0,02, 04 2 08%= 71t HIA[ S 28513t

RE Aa) 4ukE o 2 2gr|o) o m 2AJE 7} Hlz| o= 300mg] AGAE v AR thA] FES TS Ha4E 47}
SHA}. Ao SEH HiA|E L5 25+ 1,0°C, e 43 +2.0umolm s (16 / 8h)2] HljokAlof| v 251 %iLt, 05 8% Zot ujjoF

T TR A AAIF-E 2510, sereomicroscope 01§51 A9 st FefB S TS

7|2 ZALA| &Y

3719] Aet-E LRt A A E AN EE ARSI H, Shinetal 2010)9] AollAlet Zo] HAAE A-=s13iTt 74
oA FA1E AGA| =2 E o] AR Aol el MISES FEotat F 4712 Aok SIS ESS TESAU
v 2 S8 8 FO HiYGEES 2otk AR H 2t O] 2014 EA 0 2= A 8AEGRIEAE 28, ()4
u]u|2, Korea)2] H42 0] 70 + 10%, 1) E XA (SunShine, Sun Gro Horticulture, Canada)= 21-5-=-80] 94.2 - 95 2%0] it} Hat
O|E(FARRI 23, (F9)A]O] A, Korea)= - A& A7 F 2 40%, 10 emes ™! o/ o] 11, mPALE (MPARE Bl -izf, 4
SAIREAY, Koreah= A1 AAFEL717F 2mme] 25 ARESHATE Aol ARG 8714] ERHE YRS Wamcke(1986)2] HH1.©
2 AYE 0] 5}5HA)-S- BLAG o] (serial no. 596 - 603) Table 10 LFERA QAT

Table 1. Chemical properties of media determined before inoculation with Microlepia strigosa (Thunb.) C. Pres| prothalli for in vitro propagation.

. pH oM P.0s CEC K Ca Mg Na EC
Medium” . N 1 |
(1:5) (@Kg)  (mgKg) (cmol(+)-Kg") (dS-m’)
B 540 43497 cd 1081.49a 5942 a 750a 211a 1734a 542a 0.03d
Py 4le 499.10 ab 1954¢ 4490b 030e 11.63d 11.88 ¢ 224c 0.00d
Ba-Pr 54b 262.57¢ 627.15b 46.72b 6.05b 1753 ¢ 1249 ¢ 406b 82la
Bo-Dy 58a 35.10fF 230.53 cd 16.76d 1.34d 644 ¢ 382f 121e 385b
Pt-Pry 42d 500.13 ab 434e 4152¢ 030e 1056 ¢ 10.58d 234c¢ 0.00d
Pt-Dy 43d 525.65a 6.78 ¢ 10.13¢ 0.09¢ 585¢g 349F 0.70f 0.73 cd
Bi-Pt-Pr; 4le 47238 bc 33220¢ 44481 4.86¢ 19.08b 1646b 408b 137cd
Bi-Pti-Dy 45c¢ 421.69d 162.25d 1792d 1.28d 9.19f 59e 147d 1.96¢

“B: Bedding soil; Pt: Peat moss; Pr: Perlite; D: Decomposed granite. Subscripts indicate mixture ratios (v : v).
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.

0]% 47} SHE(7.5 x 7.5 x 8 3cm, Cosmo corporation, USA)o]| ZF EOFS Fof HEISsI3 . 0™, HAA] 1g & 25mLe] S+

2} S hand blenders(V - 8000, Boowon, Korea) 2 10Z7+ E2)5}1o] TH]EJ SlRo]| HASH]| BE5=steith A7 e E ok
- 25L.0] BEw Ze}AEAIRH503 x 335 x 195mm, SPC532(DP - D), SH PLASTIC, Korea]o]] o} 25 25+ 1,0°C, 335 30+
2.0pmolm™s™(16 / 8 Q1 Bl a2 wiAIsI At o5 A 7|7t St ZeFAE ¥fA U lem o) 2 A 51
om], Apo] B fEjiks ol A 5T (RH 72+ 2.0%) 5 A1 A g A GA7HEAs17] A2t shefli= 19 13]
EATE ARSI £ 125 S0t Auelglon], 254 0 2 FAH HAAO] 4, 24, 2 X, G GE, 944, SPAD, A

AE R A 5= 5745t
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ZApe| 22

71 ke o) A RIS AR Al G ES ot o] Alak 0, 36L9] Eee] A (System lvingbos,
Doeve il Ko ] £ QYL I8 S Y0 FIE DAL A2 ITEL A 1A
515 90% 24740] F7h v @44 27} eSfslom], ol 191 28] TATAE WS, ofF 23 B AT
719] 0.2 gl Sl

SHg =g Edols 371250, 72 2 1058 53528 telslgon B AR UAIES 1:0,2:1,1:1,1:2
P03 1(v: V)] MHEE BH510] /RS ARSI 2 Hekis 207 490 2 et TR T A1) R7Re v
o] P<1e] MBI, 2015 79 17915 2015 19 62717 165 S ANSHLE, AR5t 5 22 1
2128 T SH0D], AFHOR 2, £ 4, 9B, U4 SPADAAF L 1A S BRHSL Zst0] v
mRAsH,

E Aol 2ARE ZHZEE] Tl SAS version 9.3(SAS institute Inc., Cary, NC, USA)E- o]-8-5}0] Bt v} BEQAME -
5192 ™, Duncan's multiple range testS- 53] -f-2}48-2 A5 tH p< 0.05).

ZAjo| grot

uj7)0] 25 2 o] nE S04 z-zxu Sopgake BAlg A}, E Hjzlol A Wolr} AaElglovt ol
A, dob] 9 WokE 29l 5 Mol Aol 2o} S KA. £ KnopHl el oAl F 27] Mokl - 827} 7H
grow, MSAEo] HAle] Hla) 2ok WA EetslgithFie 14). TE 1] ok U sucrose?] 57} L vl
Q42 HA)8 2] WobAlr GAFEIS O, MSAREOIARE MSHIZIoNA 1/8,1/4 % 1/2 MsHAlo] ]| 7] ot e}
HopfA|go] Azxsi%ct
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=
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Fig. 1. Effect of culture medium on spore germination in Microlepia strigosa (Thunb.) C. Presl. Vertical bars indicate standard
error of the means (n = 4). Duncan’s multiple range tests at p <0.05.

Horticultural Science & Technology 49



SEVNTAR| AR O] THFILS Q5 E 712

fo
gl

IHAO] 2 Woba e KnopHl| K2} 1/8, 1/ 4 MSHIZ| -5 FF20] F57} Bl a] W vijz|ofA] Z3fom, 5 100%E
71=515itHFig. 1B). E3F MSAIES] HiZ|oflA= Gt Frt Eolda= 25 okgo] H4A-H31om, MSHjz| oA
80.6%= Hrok&o] 71 Uit

FARO T A 02 e uiA ol A = AR oll o/t 3R] g7 £ 715 7] whZofl(Cox et al,, 2003) 'Hol7h
Alofl frefRt 2710] 244 7Fs-do] ot T3 IAT: TR -FAfHA Wotet Ad7tol] 7= AR JdAE
SFAL Q1.0 B = (Whittier, 1975), B ] tiof] @7 o/ o] g4 w2 2 o2t o] @6]2 Holg A 4+ &

ZAPGot & e G 0] 71T et g et A, o A7 kAl Eopgo] 25t H KnopHlf A=
7N (wing)F-2o] W 473 o] ARQA7H I Dokl Fig 2A). T KnopHl| 2] W A FA 9] F o= HEAE AZA71=V
2+ 8 (apical noteh)o] A M| 222] G = AT 0., W QA SIHoll= 4171 81] 787 7] (antheridium) 7| 752
ofl /=1 31ar 7] (archegonium) 7} 71 (thizoid) o] Z&-oll A = AT

FAAE2ELT 2719 ZAE B/d5h= 5P AT (homosporous) 7 1717} B2 A AR} T ZALE GAJoh= o] B
2 (heterosporous) © = THZE 4= AT}, O] EAY 2 A A -FAJul A} A E AL T 2R A= A Hike-
Aot At dhdsto] o] thg AQA7T FAweE W, S EAG L AR A BT Adshe Y AEA=
HEThBold etal, 1987). 2 AollA= SE71aAF] o] A4 o = i Aol BA7 1 =717 SAl ol
E|3l e B2 (Fig 2A), AP F214EQ1 7R a8], 344 21H] (Jeong and Lee, 2006) 52 o] <] H-pAlE EEA7 = &
FEAR PR TEEI.

et 22} okgo] 7P HStE MsHl Aol A= Zd Bl o] 78 2719 A1¢] B EF (gem filament) v} THEEA| Q) Bk
Al FAR D= Ao & G/ e 4% (patulate plate) A AA|7HFEE 1.0 B = (Fig 2B), MSH| A oA = L7175
<t KnopHfi2]of H]sf A/d21¢1 A o] Eo] ojAld 2oz w3

Chang et al.2007)2 213¥2}] Drynaria fortunei A7} 31550 MSH| 2] of| ] 222pdote} 2 o] Eheo] oAl A/
= iR W 771 G977t etste] AR 2oz FAfste], 2 ket frAet AXHE E 3l 9 Knop(1865)©] KnopHli 2l =
e Gz Ao S-§E e, 2 Aol = MSufi|of| vlsf 7] A 7ERE ofu = eEA- o] e ]
O =2 Y2 KnopHl A|ofl A okl vt 5l AR QA0 EEs friestl o B e FE7| 1AL apdoto] 274t viz]
oz weE It

BN

Fig. 2. Cultural responses and sexual organ formation in Microlepia strigosa (Thunb.) C. Presl prothalli cultured on Knop (A) and
MS (B) media. an, antheridium; ap, apical notch; ar, archegonium; gp, germ filament; rh, rhizoid; sp, spatulate plate.
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712 B HlE o] S EEl Rt uiA]ofl AAAIE Zafisto] et tha 853 HlofR 23, ZAPTORE ffRt wix| 24

= = e}, YFEE Aol =2 2X MSeF MSH [ of| A= A o] 2} 59.8, 5538l F7Tsto] 4
A Aol st on, oAl Apol= {ITHFg. 3). BRI MSAFS Ol A= vl A] Ul 322 w7t Robd4E

22O (leptosporangiate) of] £ro1= YA A=) M P iAoz Yol vt W2 vz oA 5]
et o0& defA] 910 (Femsndez and Revilla, 2003), 2H8 4] 4= Foll A 28] €] 4 3Ai= Knop = 1/ 8 MSH| ] ]
/7 (Shin and Lee, 2009) 43501 g-get 21 0= H At vf Qlek §hd 1AR] (Shin et al, 2009)9] A FAll= 2X MSH| |2} ZFo]
YFEE O ol vl d 2 viloA A5 B F2j0] ppsted, 2 Ao FSEZIARIAE F9fHel A9E HA
urebA A GA] S-S FIt P2 87 olle ERwtel mhe 277 el #eI=A] $F.o B = (Shin etal, 2009), A
A o187t g4 e Hsliie 2oz Fof i A7 viAE ALshe 2o HIEA] AddiElojop & 2o
2 A=A

A = S A FA ] FEE TRt 29, FolE B HE o] S et 2 2X MSeFMSHZ oA 277 Rt A
&R G = EEH o, RE A2t 554 0= 47t7] 54 (archegonial cushion)o] PHEH A THFig. 4). Z1=ut 1/

2,1/4 3 1/ 8 MSHoflA = g AAAe] A DA F49 A= SRlEo] Tdo] Azt 2o = Petw| it o
 KnopHliZ]ofl A= A €] Afo] o2]al o] gkom, AR AR Fop | glet], ols 7 led eade] W2
o= Q15| (Shin and Lee, 2009) /Yt teote] 4162 A7t

2t 2X MsHii| o] AFAlE VAR 433t 7R ofuzt SR el A A7 v 77T |4 E i
(Fig. 4). T2 A BA 0] ST TEHE THIE So2M F2 A0 2 LERt, P2)7|3to] T
AgA A T =7] wizoll(Shorina, 2001), EE710AF] A 0] A= B 7S 9fsiA = 2X MS B2 E AREShe
o] 7P ant4d 71 0 = wedE ik

2X MSHIZE 7| 281 4] 2 51 sucrose?] 5= F2lt A, AAIE S71Fe] Apo7h &1/l o, 53] 1, 2% A=)+
of BIsl 3, 4% A 2|l oA e 2 w2 AT 715313t Fig 5). 53] 7|2 F=1] 3% #] 2] control o A= 7347}
Toll Bsf 64l o Fe] B0l S7IRE A oz AR I A A o] Wol M= G Bl 7|ee] F44 A o Aot

+
%
rl
i
rO

25 4

20 o

a
a
15 A
b
10
c
o

) . : l
0 T T T T - T

2MS MS

1/2MS 1/4MS 1/8MS Knop

Fresh weight(g)

Culture media

Fig. 3. Effect of culture medium on prothallus growth in Microlepia strigosa (Thunb.) C. Presl cultured for 8 weeks. Vertical bars
indicate standard error of the means (n =4). Duncan’s multiple range tests at p <0.05.
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[

AstEt], 551 3% A= 7olM 7P B2 717 B4 H At Fig. 6). ERH0 - 3% ol e St Sl A E e A
A= st o 4% AefFollMs FAF ] 2 AT F/=I3I 1 sucrose?] 7t Ears R0
o] Fojzl= Z eIt ol FAS] FA T HIs] e 2 A E Al

2X MSH|]f] 0.2 - 0.8%°] B/ ehe A7 It At 7471l vl gl o] Aol frof2l o= A =3l BAlE &

Fig. 4. Cultural responses and sexual organ formation in Microlepia strigosa (Thunb.) C. Pres| prothalli cultured on different

media. A, 2XMS; B, MS; C, 1/2MS; D, 1/4 MS; E, 1 /8 MS medium; F, Knop medium. an, antheridium; ap, apical notch; cu,
cushion; r, rhizoid.

25 4

20

a a
b
15 4 b
10 4
5
b
0 1 2 3 4

Sucrose concentration(%)

Fresh weight(g)

1

Fig. 5. Effect of sucrose concentration on prothallus growth in Microlepia strigosa (Thunb.) C. Pres| cultured for 8 weeks. Vertical
bars indicate standard error of the means (n = 4). Duncan’s multiple range tests at p < 0.05.
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p}

7eRe RE ST 7ol el BAIGIe] 3.1 - 34g TSI Fig 7). AAA] FelE DA Ak A b
7He4E AR a0 FAA AL A2 eielon], AA71RR] Y1) EAt s1sA slolet

(Fig. 8).

itz o Tl A FRIAES] Bl Al sucroser= FAC] A2 e 208 A §LOm (Femandezd?} Revilla,
2003), sucrose®] Aol =39-S ARksto] A AA O] AT &2 74412 4 3leHAmbrosio and Melo, 2004), 2 GA=ofl A e v
2] U1 3% sucrose & 37155k ] ZE71 AR A QA0 5 9 il 3784 <l a7t Ee1E] Gl 0w, o= Blechnum
spicant(Femandez et al., 1997)°]14] H1% Ax}o} fAISHCE

S iR Aot uiA] W sucrose®] WS Foll WA= 5 - HMF(hydroxymethyl furfural) 5-0] =/d22
S2Foto] Hj210] @ A W Alohs ek et T3 HiA] WollA] 2kl ZAlo|ut vk 2ol AR o 2Rl 53
5= 5 (Moshkov et al,, 2008) TFRF o34 201 Lo, 1 Aol A= A G| 0] -5 o Wigo] ek 2 eho] 37
AE Rl 4 (Il

A) At EE7| AR AGAE 71HollA i SA16k2t & whi= sucrose 3%2] 2X MSH|Z]of] HiFsh= Zio] A4
21 gt BAE S ol St olw, EAJeke HrlolA] ok Zlo] £& 21 0 = wE),

il
ro o e

)

Fig. 6. Cultural responses and sexual organ formation in Microlepia strigosa (Thunb.) C. Presl prothalli cultured on 2X MS
medium containing various concentrations of sucrose. A, no treatment; B, 1%; C, 2%:; D, 3%, E, 4%. an, antheridium; ap,
apical notch; cu, cushion; r, rhizoid.

20 4

a
15 b b b
0 T T

0 02 0.4 08

Charcoal concentration(%)

Fresh weight(g)
>

Fig. 7. Effect of activated charcoal concentration on prothallus growth in Microlepia strigosa (Thunb.) C. Presl cultured for 8
weeks. Vertical bars indicate standard error of the means (n = 4). Duncan’s multiple range tests atp < 0.05.
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Fig. 8. Cultural responses and sexual organ formation in Microlepia strigosa (Thunb.) C. Presl prothalli cultured on 2X MS
medium containing various concentrations of charcoal. A, no treatment; B, 0.2%; C, 0.4%:; D, 0.8%. an, antheridium; ap,
apical notch; cu, cushion; r, rhizoid.

EApAe| &8

7|2jeA B =R E EAAE Fesl H ) /3 8712 B S ofofelA] A E-& AR A, phis [ ERAT}
Sl HEHOFE oA 4.1 - 45 F0] AAJS EQ O AFE TORALE 21 1(v : v) EEFOA pH 582 7 =tHTable 1),
712 AFOMR AETAIE 21 1(v 1 v) EREGIA 7HE w3 o, 24RRIP.0:) e A& &8 A2 7ollA 4
&l ez 7 gl P K, Ca, Mg 50 7712 o 9 ol A 2-8FHCEO2 A& T-8lA Fold oz 71wk
o, 7R (EC)E R HE | E2 1 1(v 1 v) EFEYOIA 821dSm™ 2 7P 3430, i W mj ER 0 Hlgo] &
S5 W IHELTF 2 20 2 e oot Avke BEY (A EREa5 1714 /1o sfo] EF Ul 2]
71E 5 AlEo] o83 AR ol 2 W o2t A7 e i obd = Lo, Aol A EAgh Hlet o]
EG Ul 2ol ofd A A o] AV eE W ke Qlag AARITE T YA AE O] ARA =T T2 B4
o Gu ) AR BoF] QA BE, 87185 Y| HE S 50| Bel4T} sst o] YoatE o] ALuket o]
E—c‘g— Jog —T’—]'Oqﬂ(Choietal 2011)2_ i]-o]%]- 2 01041:]-

SEr|atele] TS thero e A1) Slstel Balet HAAS Saule- Deje ilebie] Baehthe 125
SR Ao, o] Al HE [ ERA THRAMES 11111V v:vE S83 EGlA A o] ARkl 1.757) /
e 7P EISEO o AR | ERA  HAOE 1111 1(v:viy) EEHES, AR TR0l E 21 1yt v) EFHEOIH 2107,
04371 / e’ =2 ZAFE| AEHTable 2), 9FH AR 0] 7H B E AR  ERA TopE 1111V :viv) EHEY
oA 24, 2%, A5 % G TS folH o g 903t o B2 (Table 3), AR Aol BvbAQ] viYER Tt
=

MO Wi Al Qi) 715 Hejole] 3, §714 R B 58 2EgoRA 4BAS Reld EYRES X
A 4 SIEHChoi etal, 1997), 24 A2 80) A9 R AL Aol AE B, FS U4 b Pejol=2 &
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Table 2. Sporophyte formation and biomass of Microlepia strigosa (Thunb.) C. Presl in different ratios of mixed media in vivo.

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

Bi 25d° 482a 34bc 14.1ab 25ab

Pt 0.0d

B,-Pry 240¢ 242bc 5.0ab 6.6ab 1.8bc
B.-D, 6.7d 222bc 44ac 114ab 25ab
Pt-Pry 0.0d - - - -

Pt;-Dy 45d 0.6¢ 03¢ 04b 0.1c
Bi-Pt;-Pry 60.3b 324ab 6.7ab 256a 42a
B;-Pt;-D, 9%83a 315ab 80a 12.7 ab 41a

“B : Bedding soil; Pt: Peatmoss; Pr: Perlite; D: Decomposed granite. Subscripts indicate mixture ratios (v : v).
*Plastic pots (7.5x7.5x8.5cm) containing 0.4 L culture medium were used for this experiment.
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.

Table 3. Sporophyte growth of Microlepia strigosa (Thunb.) C. Presl in different ratios of mixed media in vivo.

Mediun’ Shoot length Shoot width No. of leaves Leaf length Leaf width SPAD
(mm) (mm) (ca) (mm) (mm)

B, 3384 298a 32a 380a 154a 115a
Pt - - 0.0c - - -
B:-Pry 41a 280a 35a 43.6a 105b 9.1ab
B:-Dy 379a 277a 3.6a 429a 11.7 ab 82ab
Pt,-Pry - - 0.0c - - -
Pt-Dy 6.7b 34b 1.1b 75b 3.0c 8.lab
Bi-Pti-Pry 40.1a 347a 30a 409a 14.0ab 50b
Bi-Pt-Di 37.6a 349a 33a 42.1a 122ab 9.0ab

“B : Bedding soil; Pt: Peat moss; Pr: Perlite; D: Decomposed granite. Subscripts indicate mixture ratios (v : v).
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.

(KBIS, 2016) 9] A-58H T -FrAFSIL7| Thz-C = A2,
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A2l = QIR 71 AXE o lsho] A 0] B 5 A
ot 14—5’——4 g 2 7o) 2 HIGEIA B AAe] AR A o g HTE Ak A 3 oA
o] 910 & BZFTKTable 1), ERA A= E2]71 18 SRME S FAmEA thgo] §7152 skl glom, ol
2 2]gs 3} HH|2o] 945127 Argo, 1998), Bt pH7| 3.8 + 09491 7H4Hd o] 2 2 (Shin et al, 2012) AF&A] F2]5 @35t
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BE 2V s dert e Aetol vl 7P S dotATH Table 4). 2[5 382 A5 A}, AFE O] HlE0] 50.0%1]
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Table 4. Seedling growth of Microlepia strigosa (Thunb.) C. Pres! cultivated in 72-cell plug trays containing different ratios of bedding soil and
decomposed granite in vivo.

Mediunt Shoot length Shoot width No. of leaves Leaflength Leaf width SPAD
(mm) (mm) (ca) (mm) (mm)

Bi-Dy 85.7ab’ 137.1a 1l.1a 1279a 333a 255a

B.-D, 94a 145.6a 98a 1283a 359a 237a

Bi-Dy 945a 1220a Il.1a 1225a 334a 16.0b

Bi-Dy 9B2a 1233a 84 ab 1259a 328a 185b

Bo-Di 670b 55.7b 79b 783b 183b 18.8b

“B : Bedding soil; D: Decomposed granite. Subscripts indicate mixture ratios (v : v).
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.

Table 5. Root development and biomass of Microlepia strigosa (Thunb.) C. Pres| cultivated in 72-cell plug trays with different ratios of bedding
soil and decomposed granite in vivo.

Mediun” No. of roots Root length Fresh weight (mg / sporophyte) Dry weight (mg/ sporophyte)

(ea) (mm) Aerial parts Underground parts Aerial parts Underground parts
Bi-Dy 3630 1369b 9334a 15334 ab 1645a 1099b
B:-Dy 357b 129.0b 894.5a 1579.3 ab 163.7a 122.7b
Bi-Dy 538a 1634a 9379a 1664.3a 160.6a 157.8a
Bi-D, 270¢ 117.0cd 831.3ab 14044 b 182.1a 1569a
By-Dy 263¢ 100.8d 382.5b 694.6¢ 87.8b 1182b

’B : Bedding soil; D: Decomposed granite. Subscripts indicate mixture ratios (v : v).
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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Table 6. Seedling growth of Microlepia strigosa (Thunb.) C. Preslin plug trays with different cell sizes in vivo.

No. of celF Shoot length Shoot width No. of leaves Leaflengh Leaf width SPAD
(mm) (mm) (ca) (mm) (mm)

50 11992 1452a 10.7a 1438a 338a 18.8 ab
72 924 ab 145.6a 9.8a 128.3 ab 359a 237a

105 779b 103.0b 98a 1024b 276b 219a

“Plug trays containing mixed media (B2 - D1) were used for this experiment.

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

Table 7. Root development and biomass of Microlepia strigosa (Thunb.) C. Presl in plug trays with different cell sizes in vivo.

No. of cell No. of roots Root length (mm) Fresh weight (mg / sporophyte) Dry weight (mg/ sporophyte)

(ca) (mm) Aerial parts Underground parts Aerial parts Underground parts

50 4494 133.1a 1219.6 a 16979a 2073 a 165.7a
72 3570 129.0a 894.5b 15793b 163.7b 122.7b

105 230¢ 1333a 726.6 be 1336.0¢ 101.3¢ 87.8¢

“Plug trays containing mixed media (B2 - D1) were used for this experiment.
*Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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