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Summary

This study was carried out to determine the most effective medium for s-

eed germination and seedling growth #n vitro of Goodyera schlechtendaliana

native to Mt, Halla in Cheju island, Korea,.
The results obtained are summarized follows ;

I. The optimun medium for seed germination was Kyoto Il solution under
continuous dark condition,

2. Good germination was obtained on the medium supplemented with 3.0% s-
ucrose. Kyoto II liquid medium was the best for seed germination only,
but the addition of 0.69% agar was turned out to be practical for the
following growth.

3. pH ranged from 4.5 to 6.0 didn’t affect seed germination, and pH 6,0 was
good for the seedling growth,

4. Good growth of the seedlings was obtained on the medium with 0,39% Hy-
ponex, 0.5% peptone, 4,09% sucrose and agar ranged from 0.6 to 0.8%.

5. Seed germination was suppressed by the addition of activated charcoal to
the Kyoto Il medium, and the seedling growth increased with the addit -
ion of 0.1% charcoal .

6. NAA(O.lmg 1) stimulated the seedling growth, while BA with or with-

out NAA was deterious for the growth.
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WMy miEme BT Emm b sHd s mw ST o)y, o=
¥ 660 ~ 800 4§, 25,000 ~ 30,000 xREo] S Aislo] Ak o] 5o} Kfiyr2 M
moY Eas ol St sl dw uelel= 924, 11 HHE, TaM F
=110 fFiob Qo] @EAEl & 73 Mol HAsta A

2dd oS WS MTE A" Mob o2 Mol gel dxz B sle
o 1189 RN S st BT £ 1,300 ~ 4,000,000 it Sololeh #Eel
Hfe Bhes 47t WEgshy] o Foll (AR M= mycorrhiza o) S
ol kel Aok s & Aest 4] o g yab okt BEF # ERN o
gk ™™ 1922 4 Knudscn®Uol o] HEF- AU #4417 =l BT KL
¥ 5ot WiEwme] HFaHel Mote]l w2 BRI of FolH stow 2 Fdl
o] 2eld MBI R fiEr Uv KEBO WRMEmisS 4 Mg & 2
sloleh, zelu @mE MitEwe ST BFS Mg AEMel Hstel #
H7) ofdn BE ol s Haishedl sl o) Aee M¥e] B v g K
o] Al zhs] m g gEae ol Wi ShkY  EME e sel ok AHH R #
M Asia 2% t] New caledonia 7}2] 5 fis] >l low = g7b2] WA MM £
25 o) Wb W4 Hof olimd]l ol ket o 7l AL gk (Gotyera repens), Ak
% 2} (G. veluting), V8 2t (G. schlechtendaliana), A+ 4 3 (G. maximowiciana )
2 2o Het(G. macrantha) § 50 YA ol % & R gHLAL wlxdl
4 a Y BEsty o #el debd e pgilizA s famEsol el
— Rt 0 2 e, R, B SBA WAk BE4 EAROch T ol ARHHE
v @8 WMot ol 7B 9 terrarium o @ FIM aldgtEo] Fri i
#oAddl e £ BEAC AEst e ole B W&ol HFEstel BEM
Braimel pig= %M 2 #ssE Marel sk e &Kol o

A iffges terrarium, AMRE 2 mEgfloE HEs s Aoz gEsE
23 2 (Goodyera schlechtendeliana) & HI¥Mm = HEs7] 9lste] Mo %
AR o) ShEE ol e Ko S seiskmal skl ot



I # % £

Knudson® o] A Tifpoll Al @9 # £5 #4470 Liet egdel o 277 &
o EmEY Erisl MgE Qon, BB pomge ol et BHRLE ol ol ¥
o] 21 upsb glr} ARG I

Kano®?"o} 4% = o] Mi {48 iFo] Hyponex 57} wFalbr shal ot
% B2 Cymbidium kanran ©| (R %55 ol = Murashige & Skoog it 7}h, San-
gamma "= Spathoglotiis plicata ©) #F XL 4 ¥Ho© Knudson C  Kimh 7h E-
pidendrum radicans o = Murashige & Skoog Kffh7} REFshcts dhe] ol u} 2}
A orybs st A2 GBS Holga Q)

ey K gmel skl 5P ¥ Dendrobium, Vanda, Cattleya, Cymb-
idium 3 Paphiopedilumol A 1.5 %] s #iol, 22z 0.8%% HF
fpiFseb shol ok &3 &Y, & F''0L Dendrobium momile o) BT HHF R
&7 Neofinetia falcata © F¥# o= 1.0 % EX Fm7t £33, Ble-
tilla striata @) $HEEBN S 0.6 %ol A 713 BiFstcta spolch ®£3F Kusu-
moto™® = Cymbidium protocorm-like body | Hifel = 1.2 %14 7} EFokrt
AL Histlen] Huang® & Cattleye #5#EW 0.8 % EXS A7t b b T
S R T EEel REMCl e st %, Mol wetd #&H Y AH EXkH
= oEKe mET £ bR g A ASH v e

e ol M FFH = Dendrobium®) ¥el = 4.0%., Brassolaelioc-
attleya 2| i L} W TFE EEANE &% 2.0%, 4.0%7F FRstcta shola,
&3 4P, 8 T O Dendrobium monile 2 £ E I Neofinetia falcata o} M
F# ol 3.0%7F 2oy, g#kFAE 5.0%NA, 22l Bletilla striata
HHAE 4.0%7F 7t3 BiFstebs #4359 ok Kusumoto® & Cymbidium pro-
tocorm—like bodye] EAHolAl 2.0 %o # Myl gtE el M vt
st ov) Yasugi™<i= Doritis pulcherrima 2] MEBR¥;fE UoiA #H 5 kol
coconut water 9} §§ 2.0 %7} S#ESt T 5F9l o},

Mo T a0l Hyponex & (HFHISH7] #A1ESH Lk Hyponex #E7F 4 W
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gl oA e R dat PRt Errs o] Skl Dendrobium hybrid o} A 5
Hyponex #/E7} ®Mmyd+5 &R wmstolalal B2 ML, Brasso-
laeliocattleya | A= 3 /¢ HIE 8ol 714 RBiF™ stol ot Neofinetia
falcata ©) ‘L #ol = Hyponex @7} wobalsd # b-ie] £kels 3 £R7 o
Aot mi FEe Aol MEs R cHPa ste] fEol wetbd 2 Rl %4 vpEn
= AE Mg sk

H 5Bl peptone o ol o] Al ArdittiV = s, ol w2} peptone 9
gl cb2oky stey, BE 1= Cwmbidium?®| #if &4 peptone o]
ME A4S RS ZE dukn sl AR A E Cymbibium ] &I
#: fEol| peptone (2¢.7¢)° &M= Kano 9} Murashige & Skoog Kol A=t #
®aholan Knudson C sitiboll 4 = ## A vt dkdch, <k Dendrobium monile
o] gmhtidl= 596 %, Bletilla striatadl A= 487" 7v AR sl
Dendrobium anternmathum 3% Dendrobium phalaenopsis & (1 5 58 7>l 4] peptone
o HEiny D. anthermathumol Aot FEHI0] 2k 343 oF,

Wang 5} Huang * O j&HER-S @nshel s AEmES REEHH SFoaL
Vij % 2 trpol ko] @E ok #askolch el AH™ & Cattleya©
AL ol A iR %] froha shol ot #o} &= Bletilia striatacld 0.2
%] iEMK RIS et AHEHS MHIA A vk skl

Wiol MY et Aol vl AT pHO BB Epipactis gigantea®l N pH
5.0 ~ 7.5 kiidol Al = 58 iroll WBS FA 9ko? Brassoaeliocattieya = pH
4.55 | |, Dendrobium hybrid o] M |-+ pH 4.95, i FiB+ pH 5.34 &%
Hfol (BAEF) 9 2% Neofinetia falcata @ 84+ pH4.0~4.5, £ HolA= pH
4.5 7} 4i%sthb 2 skl b w8l Cattleya = pH 4.2 ~6.02] RHEWol 4+
Gk doll i WS 7 23] 94k o U™ Cymbidium protocorm-like body] 55
pH 5.0 ~ 5.5 2l /t#adio] Hpns o v}®®, Bletilia striatax pH 4.50]4 %
g g e 8t 5L Cypripedium cdifornicum ™ Cypripedium montamm |
<= pH 7.0 ~ 7.5 Aol s A o @ESH o}

Yo fRol 58 ol o)X= WMol WAl Arditti 32 Platanthera saccata °|

-5
»

ap e prpr ey o} B Fol|l A o E9ky, Cypripedium calceolus var. pubescens
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o] ®mF H, gl MEIYel 1% P& BHEEZ, Cypritedium pubescens
X reginze ) M1 BEE oA 40 ~50 %, WiEEEoA 20 ~50 %7t # sk
b v HekskA ol &bH Dendrobium monile & Bletilla striata @ B+ WHEH
off A ¥4, Spiranthes gracilis - Wikl A Spiranthes romanzoffiana = W
B fEol A ek 5 7F algesheb® 3 sho] g, Rl uhebA ol #3E Kol M2 o}
% % T AN

el gms = A RdAdmES WAMEpe] #mael of - AHSH I E o
skch. Reinert of Mohr™ = Cattleya 5804 kinetin 2 m##Eo] S1L#
2 oA A, HS B8 S = Cymbidium pumilumol A NAA 0.1 mg/ ¢ LA
Mol @+ shoot HES HMmAHoW 0.1mg ¢ LATAAAMT M#H= Ao,
Cymbidium goeringii + kinetin 10 mg 4ol NAAS 4 BHSIYS o K&
ol NAA = shoot /£ k& RS o @Sl A+ Mol < skl &
@50 Cymbidium wakakusa ol 2 NAA 0.5 ppmo] 7}& FBRjol Y Cym-
bidium elcapitan 2] tigo| 1AA 1.0 ppm & mericlone ol 5 Rslelort o]
o T dhMERel = auxin o) REiIfAS} ®fE, kinetin The] HH| webA EH E O ER
7b ol &S #Eskelt &' & Neofinetia falcata ® 4 %Hol NAA 1.0 ppmo| 7}
4 kel ol o kinetin 3o g ol Al = NAA Mo [tal] T & A4 &ol 1R
Shoban @bl ek, Cymbidium kanran o) BER AN A & 22 NAAS5.0 ppm
*} BK 0.5ppm & #i43h 85 7Hd /Bl REFsioba shds, F FP2 BASO
ppm ¥ 10.0 ppm?] HiH} = NAA O.lppm=} HE HRME &7t #BEsde
v, HEEHE NAA 0.1 ppm¥iljmeo A 743 REFEFI oW BASH HASH 558 A
2 OHBEHe] Qlub #akdlelct, Harvais'™ = Cypripedium reginae ' ¢ol3= ki -
netin ¥} NAA S 10:1 % ®BE& Amy 73 LEryel et sigles, Mo Cat-
tleya protocorm-like boby ¢] 5ol 4= BAS NAAZ & EESS o,
shoot Miell= BA 0.1m, ¢9F 2.4 —D 0.1m/ ¢l A 743 B if3}2 00f®
Cymbidium protocormol| 4 2] shoot WK tHA v NAA 0.01 ~0.1 mg~ £
kinetin 0.1 ~1.0m, £ = GA, 0.1~1.0m ¢ % EHE ZEMo] 2 o}
Ao g E ol sl Aol KR Eda gl B BB -
Cymbidium?®| i {84 NAA 0.1 ppm®] i+ FHEFH S skl fidd &
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#Hol= NAA 0.1~ 1.0 ppmo] FRfol etz &t 2, Niemann® 2 Paphiope -

dilum {E¥o| Ao mmis WS BA7E REmeolet shlch, &3 md ™ &

Cymbidiumel| 4} cytokinin & 2] £-§- protocorm-like body 9} shoot &5 % KK

A Ao mamEe Ay M Ee NER FRS WHsHd oo, Cymbidium X sazamt
‘Harunoumi > o] {E&ib FlE o {E€oll A AEHF HERE BA7ZE LA AL NA

AX Mo & fEH A ks 39l Kukulczanka®l Wojciechowska® Y= Dendrobium
antemathum sy Dendrobium phalacnopsis ol 4 auxin 2 shoot o] 4 ol R A5

ot o] Ekolw dl#Eagel ek stelch  Sangamma® = Spathoglottis plicata

9} Epidendrum radicans *h ol E1is} & #° NAA, 1BA, BA, peptone H
thiamine o] B #+= @ gEmve] Yobx s+l 0w, Huang® 2 Caftieva o] %7l A
shoot 8] S {bmols 0.1m .~ £9 NAAS} 1.0m/ g9 BAZ, Hol HKS 9
S wrmE e 0.3mg 420 NAAS Fme 2A-g AAskaldh Vi ¥%& Rhyncho-
stylis retusa o Al protocorm-like body o] Fi-& IAA, NAA, 2.4 -D 293
GA, = NAA7} 7}& B iyel doka skl Yasugi™ = Doritis pulcherrima
TRl NAA 1.0ppm & #FmsholS- = Z 8o G o, Hasegawa
1 O Cymbidium faberi ©) %ol 41 shoot KK S BA @iFe] & pBs W
=uvban &%

A} 7 ebfi (Goodyera spp.)oll #3t #igeo] 2ol A Arditti? 9 Arditti F5P.2
repens, G. pubesens.G .oblongifolia, G- tesselata ol AN, Henrich &2

>

G. oblongifolia o & #FR @7t QAo G. schlechtendaliana o Wt #H5
8 2 o] FoiZ ulz} g slcl

rlr



Il #K 9 H&

K1 . ALEE BFHF

B M F = el F4EShe AbE 2k (Goodyera schlechtendaliana) T
o miEolg wil-

A Figl wm%elzb sBgE el HEste EHS Y 87 Bas
son #aiol 15 4l B # MEAKE HoH fgHo ShHY £33  test tube(@

21 mm)of| 10 (o 2 HMishol

1) 5ol #Mash el #%E
3= Hyponex 3 ¢ (LA F Kyoto I sl 3), Hyponex 3§ ¢+peptone
2 8¢ (L0 F Kyoto |[ iz} &), Murashige & Skoog (LLTF MS szl ),
Wi % S WS EiE MGl e
@mstelew pHy 5.3 0% &

Knudson C (LA F KC grsbel §F), White
% hetholl = R 30 &4, BK 8§05
sl ch,

2) #iFol BEI KX ®IT

Kyoto T Kimpir MAKME sto] B 3.0%%

ol v mAC] @S #£4 0,0.6,08,1.0,15,20%2 & 5slhed o Mk

st % pH 5.3 02 A

3) 4% ol EGSh BEEE
Kyoto [ Hihi- MEAEME Sho] B85
Qndr # pH 5.3 o8 gesstar A 0.8 %5 Hnskel

0, 1.0, 2.0, 3.0, 4,0, 5,0, 6.0%=

4) Gtk g

Kyoto [ Kifiol EHE 3.0%, EX 0.8%% Hmsols pHe 5.3 2%

#shel oo yEMe 0, 0.1, 0.15, 0.2, 0.3 % #nstolct,

5) Kol pHo} %4

Kyto |l Hitis WAoo ® gishtithol 4 pH#HIE 4.5, 4.7, 5.0, 5.3, 5.5,

—7—



.7, 6.0, 6.3, 6.5, 6.7, 7.0 o 2 3}9] oo, H#Mermo] A= 4.5, 5.0, 5.3,
5, 5.7, 6.0, 6.5, 7.0 02 Hs&3t9 7 & Hiihol|l v 8 3.0%¢ £XK0.8%
SR’ N1

(@]

n

6) 4ol ) A= W, WMl R
ERE 3.0%, & 0.8% s s pH 5.3 o8 #esx Kyoto [I  Hritpel #
fAF RERE R 24 By MR 16 BY R B9+ 8 By BRERM zelan 248§ M
ffo 2 &tolov] Higs: 1,600 Lux & ##A Ak

% %ol pHi= EXZ Fbnsls] diol st o] M 1.24g  onto] <
2 stol A 15 5 AAlsheloh, HrEEE S 23 2T MRS #RA A R
A3t FHste] 1,600 Lux ¥71 & stoldh, #5##&« &8 £ 30, 50,70,
90 tielell ¥ Mishol s et ¥, BIEMC] M4 30, 50, 70 H #&, pHYl &
St 90 Mool & Reskol ok

ro

KWB2. HF % PELR

PHFt= BBRE 90 11 #o protocorm ol 7b 2.0 ~2.5mm] 71 & Eylsto] fEH]
ghei e, Hiii= Kyoto I Kithi: M Ao =2 Hyponex, peptone, §i, %X, 5t
B %o gmEEel pH G whelstol g oo e vl A= EEE HE&SIola, WHET
@2 e o

Composition of used medium materials for this experiment

Classification Treatment

Hyponex 0, 0.1, 0,2, 0.3, 0.4, 0.5, 0.6 %
Peptone O, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 %
Activated charcoal o, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 %
Surrose 0, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0 %
Agar b, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4 %
pH 4.5, 5.0, 5.3, 5.5, 5.7, 6.0, 6.5, 7,0

—8—



% W EE 3.0 % (HeE ER B, EX 0.8%(EX H% BME K
mstl . pHE(pH B Bk 5.3 2% MBS cl test tube B s 10 mf
o ESHl i protocorm 2 3704 Bgstel SRR HESUC 4AFRAC B
i 150 H geoll sholon] £R3 £E2 @EERP £Fol RiFst 2 ez 3
EEH 3 E4aEL electronic chemical balance & {3}l £ & ik 2
RS Hm 13 3ot

K% 3. YHa£FA 0 £RAFMEA LE

Kyoto T 5SS #ARmI EE 3.0%, X 0.8%S wmmstdz s 5.3
° 2 #stelch AR MEWHES NAA 0, 0.1, 1.0, 5.0, 10.0, 40.0 m,¢~ ¢,BA
0, 0.1, 1.0, 5.0, 10.0, 20.0m,~£2°] ®ES BH == ER EBSAch K
o Bl M Nk, HEGH. SEHAEC BR 29 2o



V. &% 4 %%

REA 1. ALY HEFHRIF
8 o) @A e Bl Mt HHRSE Kyoto I siiol A 7Hd REFSHA
7. 22 White, KC, MS, Kyoto [ ki Mol it} (Table 1).

Table 1. Germination of Goodyera schlechtendaliana in different

basal media

Average no. of germination

Basal medium Germination®’
Days after sowing

30 50 70 90 days
Kyoto T 1.0 6.8 12.0 21.0 ea -
Kyoto IL 15.3 86.7 132.0 160.3 AR
White 1.0 37.6 2.7 105.4 Hokokk
Knudson’s C 1.9 11.8 25.2 46.6 o
Murashige & Skoog 1.2 7.8 14.3 33.0 ok
z) * : very bad ** : bad *** | moderate xkxx 1 good

*=xkkx  excellent

brd Kol BEERSle) it HEE % 30 HH 90 HRl AlS s 9o prot-
ocorm& FHEjfro g sol7b 2~ 3mele] B BKE AU White i
off Al 3= #y Hol 4 7batell wheb 251t Wil protocormo] #iE#EE] ot

B =~ Cymbidium goeringit, Paphiopedilum insigne, Bletilla stri-
ata, Calanthe discolor, 71.8) 5. Calanthe furcata X Calanthe cardioglossa 7k
F4% 4 #%ol4 Hyponex 7k MS Hih ¥ KC simdct ol RBiFsbta 3t
9 31, Kusumoto® ¥+ Cymbidium?® #dss &l A KC rimidcl Kyoto K7t
Brhfsiubar loivh. 4o} & 4 v Bletilla striata BT o= KS I #7t

Murashige & Skoog &7 ¥} 8% 4i4io] Hi¥s] wokx, FHEFES Wt st



ol A ERESE Kyoto 1 3 Kyoto II Hisife] &5l oA #ERs Kukul-
czanka 9} Wojciechowska®, &# %% F k9 FRERS vhibspA 2
Kyoto I[oll #m% peptone o et Hisl= Kyoto I Hidholl Ao RErFgh &
Fpae 9o ARSI MLEE 4 F AdTh

A ol W SRR EHEol HEle] @St ¥ETE ARSAL X
Kol ApE A R T Hm 6 90 U #EECF 215.4 M2 7B ket 2.0
% #hnuacol A #FEHE 147 2 H Qo (Table 2).

Table ¢, Etfect of agar concentrations on germination of Geodyera

schlecht endaliana
Days after Concentration
sowing 0 0.6 0.8 1.0 1.5 2.0 %
30 days 79.2 18.4 21.0 17.6 12.0 9.4 ea
50 124.6 56.5 60.2 45.6 51.0 46.6
70 181.8 136.3 124.6 119.6 114.3 111.6
g0 215.4 175.5 155.0 152.0 149.7 147.0
Germination?’ ERERR - - * KK - I

z) See Table 1

15%F 2= Dendrobium, Vanda, Cattleya, Cymbidium 18| 32 Paphiopedilum 5%
Hie 1.5 %A REFsteha stgles 23 @, &' 2 Dendrobium morle >}
Neofinetia falcata © H-F#FE 1.0%9 EEX @A 7+3 RBifsteba shal
o}, A EHEROAE Ko FmslA 2% mRECA Y F2 HAE XA
ol # 4% protocorme] sl o] o] MBS QoD Z 0.6 %o ERREAA &

e Zlog gzs g

8 ol H3 B 3.0 %ol A #EECE WTHEE /A BEFIEoY 3.0%
in 2 fiEstel s s = A Moz HRE A e @Fsh sA g
( Table 3).
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Table 3. Effect of sucrose concentrations on germination of Goodyera

schlecht endaliana

Days after Concentration

sowing 0 1.0 2.0 3.0 4.0 5.0 6.0 %
30 days — 15.0 18.6 19.7 23.0 17.4 14.8e€a
50 - 53.7 64.0 67.0 58.6 50.7 46.8
70 — 86.3 94.3 107.0 84.3 78.0 73.0
Germination?’ * ok Y e K *kok *k >

z) See Table 1

o]i= @ W ol Neofinetia falcata WM F#HE 1.0 ~4.0%° @WHEAN HEK
Sk 3.0 %7 b @astehe g AP —gE e glon o] AmE A BT
ol s gast S Qold WET Mipol i MO fhdel LERL 4+
A

WEME O] RINE MRl BEMRGlel MAEEEC| it 12~1.3 2 s FECH
WE 9o, HmEe] ReFE %4 @mlEs v S 2olc (Table 4).

Table 4. Effect of activated charcoal concentrations on germination of

Goodyera schlechtendaliana

Days after Average no. of germination

. concentration

SHWINE

0 0.1 0.15 0.2 0.3%
30 days 15.3 9.2 3.8 12.0 16.0ea
50 86.7 23.8 27.2 39.0 53.8
70 132.0 43.8 41.8 47.3 62.2
90 160.3 57.4 69.4 64.3 74.0
Germination?? s#%k*x * 4k KR *okk xxk

z) Sece Table 1



A9} §' = Bletilla striate @ BT HHo] 0.2 %9 WK Hc #55 A
st ol @Eskd vul, & el M Abdete] MmF#iels WmMR AL
o] [Late] B M) MdEld 2 BRE AET T Uk

@ ulAys KEHS 24 8T FAcH 24iHe] B HEHF
o] Itahol #HEEL 35 HwmE s, neutral ki #iYF wERTEEE S JRIAYCL

1% ¥.9lv} (Table 5).

Table 5. Germination of Goodyera schiechtendaliana in light or dark

conditions
o Average no. of germination o
Condition - Germination®’
Days after sowing
30 50 70 days

Light 4.6 19.0 56.4 ea x %
Neutral ¥’ 3.7 44.0 107.0 *kk
Dark 2341 119.3 172.3 Rk ok

z) See Table 1
y) 16 hrs light with 8hrs dark condition

Arditti %% ol {3l Platanthera saccata % WS g4  BiFshal
si Cypripedium calceolus 3H= W, B BFEelel 1 %A= &Fs vtz sl
o5} Goodyera oblongifolia # % ¥, BFol RSl RiFst ot Goodyera
tesselata 3% ol = JuEfFol A vt g 7b RFshobar shgle, Oliva 9 Arditti®
= Spivanthes grailis ©| 8 ol = Y8(F FolA S. romanzoffiana % 5+ W
Eetpoll Auk g8 47 Refshubar wdistole, A& #Rgel AT W, ErEeffol s fRalel
L %4 o] oA o) gERSE obHE Mo FAoM BREAE v WM Y
cb 854l Rafsto] AMY aRe) M ol & WEES AL BES ] Goodyera
tesselata 2| #FHEFT S R8BS Hof T

giro] pH7F BiFel vl A& w#e v SHsI ool Wthiol 4o pHYF it

sol ol Az wEs vl Fig. 13} 2o



ea| E=—3 No. of germination ea

No. of protocorm length over 2mm
220 - 12

200 1 L 10
il \ ( g
\ ~
\ N
\\ :>)
E 1804 —_— \\ - - 8 ::
= \ w0
£ NL || \ 5
% 160 s E
= :
) o
s ] M i =
140 il I \ H4
[ o
\ Z.
A
120 i e
; Il o
5.

4.5 47 50 53 5.5 7 6.0 63 65 671 7.0

pH
Fig. 1. Effect of pH on germination of Geodyera schlech~
tendaliana seeds on liquid medium (90 days after
sowing)

pH 6.7 3} 5.30fl 4 #4807t theka, pH5.734 634 7k % glov, prot-
ocorm @ 7lolzp 2mm LLE® 1S pH 5.7 (10.6 )= 4.5 (10.0 {f)efl 4 thake
b pH 6.7 (2.4 48)2F 7.0 (1.8 #)oll A 714 A& #E ¥t

i b el 4= pH 5.3 2} 6.0 ol Al & #rt 7b4 viska, pH 5.5 9 4.5 &
o 4 A2 miig %eli=vl pH 6.5 9} 7.0 4= protocorme] o]z} lamz} s

71 Bl A4 Ksestel ok (Fig. 2).
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Fig.2. Effect of pH on germination of Geodvera schiechtendaliana

seeds on solid medium(90 days after sowing)

Arditti B 22 Epipactis gigantea ©) 3%+ pH 5.0 ~ 7.0 Fipol A B v
2] eri=vhir Fpela, W & Neofinetia falcata W3] pH 4.0~4.57}
#4aotekan skl e, Olivagl Arditti® 3= Cypripedium califormcums}t C.
montanum | FHi= pH 7.0 ~ 7.5 0= #pns] vk #4382l rh, Knudson * 2
Krttoll XS dinstzl ol pH 4.6 ~ 4.7 & B # H K D wEgA 7
pH= # 5.4 ~5.5 & Jropxlviar shola @ ' 2 &Ko ol whef vpzaub X
Yaff) © 2 autoclaving % vl pH7F 0.2 fiigg 2 o}zl &= MiEo] Wviar shelvh
A B R des ol A= pH 5.3 3 6.7 ol A 5 EUE wetert 2man LI
5| = protocorm #<= vhE kaol Ml A2 WHEE Hlew, sFEERVE b R
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U 4 fiskes D s Es 10048 LLEslo] Epipactis gigantea @9l 7ro
pHol of&} @itko]l zZivkn ¥ + ek Fhdl Mol Mo #FRES pH
6.0 7 5.30)A 74 BbFstel vl # %% protocorm® A4FHES pH 6.0 ol A 55—
sholch whebA wgaot MM EIBE Stk Abdeke]l s e 508 pH 4.5
~6.09 4ol A= L @ zhxl evia Azbse] ol & o &iigte Y&
HEE Yol

BH2. BF #% YH4EH

Wi F38 4ol A 7FA BEfsteld Kyoto I mi s KA o R she] Hyponex #@1E
7V ghiidtiol] vl X e Table 62 3o
Table 6. Effect of Hyponex concentrations on the growth of seedlings in

Goodyera schlechtendaliana. Data observed 150 days after tra-

nsplanting

Concentration
0 0.1 0.2 0.3 0.4 0.5 0.6 %
9.7a® 33.0a 28.4a 28.3a 24.3a 2l.2a 16.2a
6.%a 9.9a 10.1b 9.4b 7.3a 9.7b 6.2a
Leaf width  (mm) 4.7abc 5.9cd 6.2d 5.5bed 4.6ab  5.8bcd  3.8a
5 5 5

Characters

Plant height (mm) 1
Leaf length (mm)

No. of leaves Ya 6.4a 6.4a .3a 5.3a 5.34 4.8a
Stem diameter(mm)  1.0a 1.2abc 1.3bc  l.lab 1.2abc l.4c 1.1ab
Root length (am) 10.7a 16.5a 17.8a 17.6a 16.5a 22.9a 2i.4a
No. of roots 3.5d 3.0c 2.6¢ 2.2b 2.2b 2.3b 0.9a
Total

fresh weight (mg) 0.0 1600 150.0  110.0 90.0 150.0  50.0

7z) MNean seperation in columns by Duncan’s multiple range test, 5 % level

Mo - Al i= 0.2, 0.1, 0.3 %k e 2 BaFstelsr 0.6 % koM 7pA A
FLrob i S Molitv] dijiab gimcel A A e AT EMY ol e M A
1o g ol fiol] BLEST #ltEol bl tHm S wolh ARREE 0.1 %



o A HEpnstediz 0.2%, 0.5% M2 Birstgch

Tsukamoto Ho| fifE{ & %ol Hyponex £ S (#MHSH LXK Kano %% &=
Dendrobium hybrid %h il Hyponex 3 8¢ & @Hmstad & W £l 714 RIEF
sholuvbar st e, & % ' 2 Neofinetia falcata 2 #: ol peptone 4 ¢ £of
vt Hyponex o} #ingi S #WmA 7l L] ERA = & £7F gl #®F
i ohgol M= b Slelch A ERER M ETS 0.6 %lrol A AFel  sHF
A B39 ol & EBES] Hyponex 7} A H S 1Al MIHIAZ 7] = ol 2b A 7hs
v el eIl AFEL 02%EelA s BiFstsich T A FHA BE
£ Hyponex @7} w53 FRste] & %o @4 ™ of —8T &+ AN
ct,

peptone 2| v} Sk el v A= BES X (Table 7) Hfgk, ¥R H #
= 0.4 %pac] Al 7} Bifsty o MEEE A4 AR HimS XUk, =t
B 0.5 %k, ERolAMT 0.4%2F 0.5 %A B BT 4AF 2
a2 0.5 %kolA 78 RiFstd ol #EE BEM AR EC KEA A &

Table 7. Effect of peptone concentrations on the growth of seedlings in
goodyera schlechlendaliana. Data observed 150 davs after tran-

splanting

Concentration

Characters —_—
0 0.1 0.2 0.3 0.4 0.5 0.6%

Plant height (wm) 20.5a  24.3a 36.1a 28.4a 43.3a 32.4a 28.3a
Leaf length  (mm) 7. 44 .3a 7.5a 9.7a 8.9a 8.4a
.3a 4.9a 6.1la 5.8a 5.2a
.Ta 5.5a h.8a 6.3a 5.7a
Stem diameter (am) | [ab I1.0a 1.3c¢ 1.2b l.4d 1.44d I.lab
Root length  (wm) 16.8a I6.7a 17.7a 18.2a 20.4a 20.8a 17.6a

-1
—
o5}

o

Leaf width (mm)  4.6a 4.9a

w
2V}
o O

No. of leaves 5.9a

No. of roots 1.9a 1.9a 2.4a 2.5a 2.3a 2.9a 2.3a
Total _
fresh weight (mg) 70.0 0.0 1L40.0 110.0 180.0 230.0 170.0

z) Mean seperation in columns by Duncan’s multiple range test, 5 %
level



5] 9tk peptone @Eol| =W A FEBAA A2} g B = Cymbidiume] pro-
tocorm#} chlorophyll F ol 2 §.7¢47F BEMl e} slew, 23 &%, &
5151 o Dendrobium monile ©) EHH 4 Hol = peptone 5 47¢ |4, Neo-
finetia falcataol M= 2 §7¢., 2.2l Bletilla striateol = 4 $/¢5 &mdt
Sl A BAfshubar stoloh A EEelA MBS EHLS 0.4~0.5%k, TR
el Ao 0.5 %kiol A BEFStol Dendrobfwm monile #t Bletilla striata %+ 8
of 49} 2 HEE H o

Wt st gol vl Ay PEe v (Table. 8) Hf, #£r, FwmolAd=
4.0 %lnol Al 7F& RbfFshel o, EBol= 3.0 %kaollA pictovt MMM AEMEL
WaEE) A okgkon] HKKe 4.0 ~6.0 %kaol A REFS M-S ok Bkl
3.0 %9} 4.0 %o A, HEE 5.0 %kaol A BiFstolow E#@EZ 5.0%, 4.0
% Wifol ek, dh Mgkl Ao AFHES M b, M P LT SRS

Table 8. Effect of sucrose concentrations on the growth of seedlings
in Goodyera schlechtendaliana. Data observed 150 days after

transplanting

Concentration

Charaters

0 1.0 2.0 3.0 4.0 5.0 6.0 %
Plant height {m) 9.5a® 20.4ab 21.8b  22.0b 32.1¢  25.7b 27.4b
Leaf length  (mm) 3.5  6.3b  7.5¢  7.0bc 8.1c 7.5¢ 6.9bc
Leaf width  (m) 2.1a  3.0b  4.6bc  4.8c 5.3c 5.2¢c 4.7¢
No. of leaves 3.9a 5.5ha 5.3a 5.8a 5.2c 5.7a 5.8a
Stem diameter(um) 0,72  1.1b  1.1b  1.0ab 1.2b 1.2b 1.2b

Root length (mm) 1.0a  Y.0b  14.3bc 19.3c 18.0c  14.5bc  14.8hc
2.

No.of roots 0.3a 1.2H 1.9bc 1.9be 2.16¢ 2.6¢ 3¢
Total )
fresh welght (MQ) 10.0  80.0 90.0 110.0 150.0 160.0 140.0

z) Mean seperation in colmns by Duncan’s multiple rang test, 5 % level

- 18—



Kano® "= Dendrobium hybrid o] A= 4.0 %2 @l A, Brassolaeliocatt!-
eya | L& AHENE 2.0%, HiFH £FAT 4.0%7F FRsIo L sk 2,
27t P, & F 2 Dewdrobium monile EHE 3.0 %ol A, Neofinetia
falcata £HAE 5.0 %A BiFstolsr Bletilla striata °] $hEEHA = 4.0
%7l WEBEY 7 stk Kusumoto®® = Cymbidiume] protocorm — like
body ©] HEafoll A, Yasugi® 3= Doritis pulcherrima 2 WRERE;&ol A 2.0%2°] $
of whEstuiar wistalth A BB RNA T 4.0 %2 EREZT HRE = o
1= Kano®™, #f % '™ o] #479} —#stz 9l ot Kusumoto®™ 9} Yasugi™ o #
ek HER) 2 RES T ERShn o] MY Mgl o4& B EREI o
T % 7 Al ol & fEell k3 Ki water potentialo] g B Folcti A
fe o,

e gz Abd kel ghfidEel vl A= R Table 9of et upe} 3
ot

Table 9. Effect of agar concetrations on the growth of seedlings Goodyera

Schlecht endaliana. Data observed 150 days after transplanting

Concentration

0 0.4 0.6 0.8 1.0 1.2 1.4 %

Characters

Plant height (m) 33.7a® 27.8a 29.6a 27.6a 25.0a 24.8a 22.7a

Leaf length (m) 8.8a 8.8a 7.6a 9.la 8.1a 9.1a 7.8a
Leaf width (m) 5.5a 5.la  4.8a 5.3a 5.0a  4.9a  5.la
No. of leaves 5.la 6.1a 6.1a 6.0a 5.4a 5.7a 5.8a
Stem diameter(m) 1.4a 1.2a l.1a  1.la l.1a 1.0a l.1a

Root length (am) 12.3a 18.6a 28.0a 17.8a 15.8a [7.8a 23.1la
No. of roots 1.8a 2.1a 2.2a 1.8a l1.6a 1.7a 1.8a

Total
fresh weight (mg) 140.0  120.0 130.0 130.0  100.0  100.0 120.0

z) Mean seperation in columns by Duncan’s multiple range test, 5 % level



B, #0839 EEAT mEREREA 7MY BN T BES Fobd S W
Pt HES Aok ERAAE 0.8%, 1.2 %EAA, Bl= 0.4%, 0.6% &
of 4 BiFstol 2 HEZ 1.4 %A, Hl= 0.6 %EAA Bifstod o] £#EL
Aol Al RAFSE S Moled EH B|ER FELT Aes A Ejtd

¥ 0 = Dendrobium, Vanda, Cattleya, Cymbidium 2 Paphiopedilum & 0.8
%o HEK @BEAA HFHol REFSId i, &3 &Y & Demdrobium montle
o} AFAE 1.0% BEs gHrel 2t s o Kusumoto™ = Cymbidium pro-
tocorm #Afioll v 1.2%9 #K @A 714 Barshubar sto], v el w&
R el £ UL @A vk ok & Ewol Al #E sl HE HKE
17 %4 St A& apdabo] o] sxpE ol wtrglol AHENOl L Ho R
Bk ol 2w §of Wop AbHate] AF T 0.6 ~0.8%° EX ®RE7F HH
1ol o g Mztsl = ERol K= R ¥ MEHE AL 4 Ho| Rifsiol
ok B5ih0] fpEEo ¥ PHate] AEHO HEWE H#EIE A ol ks 9 sk
BNl GRS RNt AEes KEiiol A protocorm®] Mk 3 MMEEE HERFAIZ
T AT HEsol #Eso

Brtbel e iEMERe] ghEe A FH vl B2 Table 103} 7ck

gl 0.6 %ol A, ERS 0.2%kollA4 BEIF oY FHi, Eg, £ Y
ERe oA mEME Y Bife BT 0.1 %9 0.3 %k o, XK 4
el A= EE RO Holo] EEREA MEe] AEBSGS B2oclh =ik HE
2 EwsEe i 0.1, 0.3 %kE7E RiFGS WrER ool g GE 4
By des Al skt

Wang 7} Huang®” & gfhell MRS Amc HMA SEHHES RSk £
e RAEA I cha St o, A P = Cattleya #BIEEANA EMIRe] Hme &
HAL mmAZ b sholoh Vi % & Rhynchostylts retusa ©) ¥ W is g0l A
MM s Bro] e M A Aoy dholevt Feok & Y & Bletilla
striata ©) Rl 0.2 %9 ifitkhe Hne AHES O g #ESHd & &
ol A= A @gd 0.1 %kt o2 gk ok FRGH wdl ol &  Wang 3
Huang ®7 o #idliol Hiflshol ot 49} @k ¥ o] #itole ofE @S Baloh

fed pH I el S o) ghie] Aol vl 2= WO Table 11 3} o} B



Table 10. Influence of the amount of activated charcoal in the Kvoto 1T
medium on the growth of seedlings in Goodyera schlechtendali-

ana. Data observed 150 days after transplanting

Concentration
0 0.1 0.2 0.3 0.4 0.5 0.6 %

Characters

Plant height (mm) 23.3a% 32.3a 20.3a 28.2a 21.5a 18.0a 34.7a

Leaf length (m) 6.5a 8.la 9.6a 8.2a  6.5a 8.0a 6.0a
Leaf width (@m) 4.7a 5.2a 3.8a 5.la 4.4a 4.8a 3.8a
No. of leaves 5.6a 6.2a 4.3a 5.6a 5.6a 5.3a 5.2a
Stern diameter(mm) 1.2a  l.la 0.8a 1.la 0.9a 1.0a 0.8a
Root length (mm) 18.0a 12.7a 9.2a 14.la 14.6a 16.9a 10.0a
No. of roots (m®) 1.6a 2.6a 2.0a 1.8a 1.6a l.4a 1.6a
Total

fresh weight (mg) 100.0 130.0 60.0 110.0  80.0 80.0 60.0

z) Mean seperation in columns by Duncan’s multiple range test, 5% level.

Table 11. Effect of Medium pH on the growth of seedlings in Goodyera

schlechtendaligna. Data observed 150 days after transplanting

pH

Characters
4.5 5.0 5.3 5.5 5.7 6.0 6.5 7.0

Plant height (mm) 29.84% 28.5a 26.3a 28.9a 25.8a 30.3a 19.4a 17.7a
Leaf length (wm) 8.la 8.9a  6.8a 7.3a 7.5a 8.5a 7.4a 5.6a
Leal width (m) 5.7a 5.9 4.7a 4.9a 5.5a 5.8a 4.9a 4.2a
No. of leaves 6.0a 6.2a 5.8a 5.2a 5.8Ba 6.4a 5.8a 5.0a
Stem diameter (mm)  1.2a l.1a l.la  1.0a 1l.la l.la 1.la 0.9a
Root length ({mm) 20.2a  20.9a 17.8a 18.la 21.3a 27.0a 20.0a 14.8a
No. of roots 2.6a 2.2a 1.9a l.6a 1.8a 2.5a 2.la 1.8a
Tatal

fresh weight (mg) 140.0  120.0 110.0  90.0 140.0 170.0 120.0 70.0

z) Mean seperation in columns by Duncan’s multiple range test, 5 % level
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o pH 6.00} 4 #okz @K} #4§-2 pH 5.0, 6.0, 4.5 0> 2, £®= pH 6.0,
5.0, 4.5 {02 mafstglon] &l A e pH 4.5 4 REFSH HgE Yol
K Afroll 2ol HE2 pH 6.0 A, = pH 4.5, 6.0, 5.0 o2 RBif
stk Agmgio pH 6.0 kol A Rifstol ot Biie] MEREEC] wHE EHEMA A
Bxs dws A et

Al $® o Cattleya© #lgrsgEel A pH 4.2 ~6.0 A< HEEH
of (il S v A ergrort pH5.5d@ mepol Ea4e Mlvha shalch

el Kusumoto® 3= Cymbidium®| protocorm ol v+~ pH 5.0 ~ 5.5 4
gofio] Hrpns] b sholch 'Y b @ % ™ & Bletilla striata®l W EALH
o = pH 1.5 7} ; skl an pH 7} =88 fgigo] s A vkar sl o Neofinetia

facata 2l $hiEi'ETiol 3z pH 4.00] obubebsr shalch, A degxi® pH 4.5~ 7.0
phal = el 2 S 2 A ekokeut pH 7.0 4 %P el ARSHd
bk m T el 4x#kmel B pH 6.0 A vhE EEk Y oh RBifste] 99
W he bR g5 RS debl e ol & mol w2 pHO| @K ch2r] W E
ol ef i ¥t of,

K3 . PHHEAEO A= £RATVE2 R

HERGHE+S NAA} BAZ @EY BH % W Amstes 4% el o
z= g o Table 12 9} 7ok

NAA WHE A= NAA 0.1 mp g 5% Batstos Ao & %S 7=
Yshel i, NAA@E /) 5845 wiro] BmEe BE L #m=d v M bfl HHS

M=o BA Wialloll 4= g R ol Hosle] gl M fRgiol MHEIRl M
woll=gl BA 5.0mg ¢ LL1-9 sr@molds g £aol e FREH o

NAASH BAS BHI RS slols 5 EEBE Yo £H0] MEsd =l NAA
ol % ol BA 5.0mp /¢ LiLo BEL REHEMSAS HE, 3 Kkl o
9 of oksl WhmES: MG uhk el car el NAASH BAH Ry B & sl
o P b REEl e A ek AF S ol % Bkl o] M ekglich
(Photo. 1),
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Table 12, Effect of NAA and BA concentrations on the growth of seedlings in

Goodyera schlechtendaliana. Data vhserved 150 days after transplanting

Plant Leaf Leaf No. of Stem Root No. of Fresh weight

NAA BA _ .
height length width leaves diameter length roots Shoot Root

0 0 30.5mm 8.9 wm 5.8 «w 6.3ea 1.13 mn 22.5mm 1.8ea 108.3mg 35.0my

0.1 19.4 6.9 4.7 5.2 0.98 12.5 2.0 62.5 43.3

1.0 28.0 7.1 4.3 5.5 0.83 19.1 1.3 60.0 20.0

5.0 29.9 7.01 3.0 6.3  0.67 21.6 1.3 45.0  10.0

10.0  20.7 5.7 2.7 5.1 0.67 15.0 0.5 28.3 3.3
2000 20.9 5.0 2.3 5.4 0.64 4.8 1.3 28.3 1.7

0.1 f) 454.8 8.9 6.0 6.0 1.18 19.7 2.5 119.2  46.7
0.1 31.9 8.5 5.1 6.3 1.08 14.7 2.8 98.3 50.8

1.0 25.0 6.9 4.1 6.4 1.00 15.2 2.2 63.3  21.7

5.0 32.9 6.2 3.2 5.6 (.80 19.3 1.3 55.0  13.3

.0 21.7 5.3 2.5 4.6 0.60 20.7 1.3 36.7 15.0
2000 27.3 5.8 2.6 5.9 0.70 13.1 0.6 31.7 5.0

L.y 0 29.8 7.1 4.9 5.7 1.24 12.9 2.6 109.2  95.0
0.1 29.1 8.4 5.0 6.1 1.14 17.5 2.1 112.5 85.8

1. 28.9 7.9 5.0 5.3 1.07 16.2 2.0 85.8  46.7
L0038 6.0 3.0 64 1L 0B | 16.2 1.2 62.5 24.2

10,0 35.3 5.7 3.0 5.6 0.82 17.2 1.3 17.5 35.8

Jy o 22.3 4.4 3.0 4.7  0.71 5.3 1.1 35.8 7.5

Hu ) 0.1 6.8 4.6 6.1 1.25 11.4 2.1 109.2  95.0
0.1 23.3 5.6 3.1 5.7 1.12 14.2 1.5 61.7 58.3

Lo 23.2 5.3 3.3 5.1 .02 11.2 1.5 1.7 24.2

5.0 36.3 5.3 2.5 4.9 0.76 10.0 1.1 43.3  30.8

1.n 2n.5 4.2 2.0 3.4 0.68 11.7 0.6 25.0  Z6.7
200 259 6.2 2.7 5.6 0.78 11.7 1.2 40.0  23.3
10.0 0 21.0 5.5 3.8 1.3 0.92 15.1 1.5 9.2 104.2
0.1  21.4 2.9 3.3 4.8 0.98 11.2 1.5 45.8  33.3

1.0 18.3 3.7 2.1 3.6 0.89 4.8 0.4 39.2 1.2

.00 3901 5.8 2.8 5.3 0.80 12.9 1.6 4.2 37.5

10.0 36.3 4.8 2.0 4.8 0.83 9.4 0.8 64.2  13.3
20,0 23.6 4.8 1.8 4.3 0.68 12.6 0.4 31.7 5.8
40.0 0 10.9 3.3 2.1 2.2 0.60 9.6 0.8 25.8  28.3
0.1 13.3 2.3 1.1 2.0 0.78 0.6 0.3 i6.7 8.3

1.0 16.7 3.3 1.7 3.5 0.95 2.9 0.2 28.3 -

5.0 23.9 3.1 1.6 3.0 0.84 26.5 0.2 28.3 -

10.0  19.5 3.7 1.8 3.8 0.78 5.7 0.8 26.7 5.8
20.0  30.8 4.4 1.9 5.3 0.69 8.6 0.5 20.7  11.2
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