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Summary

In order to find proper media, accurate sterilizing method and further
growth on in vitro~seeding of Bletilla striata, korean native orchid, the
uniconazole were treated. And the Neofinetia falcata and Aerides japonicum
were treated with natural apple juice to improve germination rtatio In

vitro-seeding.

The results were as follows :

1. Germination and growth of Bletilla striata were the highest in case of
seeding to MS or Hyponex 3g/L. + peptone 4g/l. media after sterilized

them by Wilson’'s solution.

2. The results to promote growth of Bletilla striata after in vitro-seeding
were that leaf shape was properly restrained widely ellipse in treated with
2g/L activated charcoal and 0.0lmg/L uniconazole, and the treatment of

uniconazole was more restrained than the treatment of activated charcoal.

3. In vitro-seeding of Nedfinetia falcata, growth after germination was not
affected in Hyponex 3g/L media and a little growth is shown in MS
media, but in treatment which apple juice 100mé/L was treated with
Hyponex 3g/L, sprouting is shown in every treatments regardless of pH
and the total growth of seedlings is the best in the treatment of activated
charcoal 2g/L and NAA 1mg/L.



4, In case of seeding of Aerides japonicum, germination rate and growth
were simillar trend to Neofinetia falcata. In every treatments of MS media,
germination 1s a little bit, but further growth after germination was shown
in treatment which treated NAA 1mg/L to pH 58 without activated
charcoal. The best germination and growth media for 2 examined seeds
were the treatment which apple juice 100m/L was treated with Hyponex
3g/L, but there was no effect on pH level, activated charcoal and NAA.
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o ZEEH FYTo|E} ofE wold HIFH T o) E KW T T4
g T FAL0E oA B BAE T YT AT LEA 27
Jete e F2 Agad B 499 =AXWAA dAHE ttdas o
ARyl At vxsith AR AR G FHOE 4om AR
o] Fololal £ARA £& wWao|r), UYL WERA 56717t N2 A
wA 427149 H3 A et ¥Foln Ze] 20~30cm, WY 2~5cm 2A] &
o] WEF M=z B FEo] g}, L 5~6¥99 AE 3cmY IR
Fo| Fo= <AT(e], 1985). FHUFHAME o}Ax o] FHAXA @
< AHelv dEGAE AU Bel AVE Fa FFNME FE Fols|
Zo= AE WEI/E OB, 1969). Aol Ho] BR|7] A @
olg}d F(o], 199D)eletE olF2 2 HEEH dH fot HIH MR
Ay BERxgoz AA2AzEE &7 5 AWt A Bz Uk EEE
Fiak e T2 FEUE AFE) A9 IR, B4R ARE, A9
e Aol e dFe ukg) e A Agm glew, Auga =
L#d dolnt. okgvhE AT E, A o 472 a3 st F Wy
FAL FL F2AE AWY F e FY FHer H2 34 BRIHn
Sith, & 5 &2 983 ME v ¢on He H¥olm Aol 5~10cm,
1H] 6~8mmEA A= A Fow £ 799 mHu &ygelr

de) AARAE Bgol T v|kswA de] anz digFT (o], 1991)
otk EE¥t UE T TULojFE oFLE X I v
t g8 o|FFHA FHAE AYH, fEUFIME AFE, TR G AgEiet
ENA AN s UF 7)v gde Eo 43 itk Ao ot A
AM7E =7 dz27e i 49 ol 5~15cm WHlE 15~25cmZEA &
Wl Folo] Fojztn o] EFAY LEFT. 2L 6~8¥Ud 4~1077F &



A3t g7)7t wl§ Fol BAEIIXIE wol BWol AuiH T o

o] 3% ofA#HE AdoA ThE Wi} Fo] FAZE WA Y HAHY

fds) ofste FJUHA g H4A o]FAAA o} HAFLo] WF ¥
2 AAAAN FEES F8& Feteq A= Bgold oA

A Folr 7 o#HE AXxoltk T2y Knudson(1922)e] 7|47 2

e AFuAE o8 o FAY Fauiged AFTY o|F FEEUA
k@A WA e HArbste +-F71E, AAxdEE, AGERY A7 pH
5 AW B B2 A7 AT fEUSAME AuF 2}
A #F B A7V TEHUAA, 1979 A, 1980; A3} A 1982 A
F,1984)2 EE 22 FUlAAME =AM EHE L ol &dtd BE WUF A
3 Stk o] B E Fadol AT AAsE AT SUA, 1979)
3 #E " o4 WX FHE 93 peptone} tryptoned FEWEW 7}l
T¥ AIH(A, 19807t 2EE u lon, YEITH #AsfA= FALot
TR AT WA (A 5, 19849 B3I Q77 R} A B
A Z1EuA, gAY H auxinF7t Hotet FRAZY wAE 9% F
of ¢ AFCEH A, 1982)7F ¥ Hu Uk 2 FE, JFES R A
o) A5 dolgo] RriER wop & Ko mriE EA R A#e 7
F 71l FAN Y £ Kot 9o Aol w2 HE AspdAA oy
<o i U

oA B dPoMe I Qg FEEY FolEd wo|Y] 9% EFeo=
3F9 WA e}, NAA, ABEEE A7tete ol xdd w2 F3e ol
& 3o, Ao Witz 248 AT EA 22 uniconazoled FEE
2 A3t

e rlf d rfe
rlo
i



m. o 7 A

G B FAE AQAAE Sl wolsl oY y) wEe] B2 RS
et WA FHEL 3 FEIF AFI oFo4A KM F, 1987
WX 1900, A, 1979; A, 1980; A= A, 1982, A F, 1984; Ichihashi®}
Yamashita, 1977; Knudson, 1922).

@) F2AE ¢ FAFeEN Pyt ok Abdel wrEz o)
Knudson(1946)& 8o FAsE dFE $agtoz Falweld tha)y
By FA¢ gSAFYoZNY AFE FUPEY dTeol gl FEAH
A FAZE LA IE ZIEE Mt 23 FERe G 9 @
AW A B 9= AL v E3A Knudson B Knudson C WA S HESOW
o] el ;L o] FxpFoto] da] ol LI gl 25F 9 #HAE AA A

dE2e] NRTEA FALAELE dWHE ZESHe] @A #E
Wilson& 9 (Ca(ClO))3 NaOCl ¥ H;O, ¥ KOH o] Bo} o]g5} F
A9 A&EEG A, 2716 gt @™ $ek ol wiA 9] FFe) whebA
= SolPxiE Z Aoy JFrHERES, 1976) E3 IARFZAHCE QF @
ol Tl 4L mANE fc) weA A5 FFH AFUY, WiAle TFH
of w2 welye] B AF(AFA A, 1982 Ichihashih Yamashita 1977;
Ichihashi, 1978)7} S <ol Fo] o]Fojx

Ichihashia ¢} Yamashita(1977; Ichihashi, 1978) &9 Folv} &e we
Aade] 37 F owe MAARl Yo Y FEE RFo] F: AL
K3 RaspPo),

Raghavana ¥ Torrey(1964)& @3 A &9 &ojiu} Fo oa} A4d AR
o] adE gz Jedtts 33udu glen, Cymbidium® protocorm
okoll 1= Hyponex ¥]A7} Knudson C ®¥lAlxt} UpthEXA] 3 &-Fd uw
2 WiAe EA4E B3 v (Kusumoto#d Furukawa, 1980).

iAol F BAE oFA o AP ®SE Fr = RS
auxin, cytokinin, ehthylene’} #Z& AAZAEZAEL JF437]% std =AY



A717b T2 Ao] ofojA dEH oz Hrhid

vl phenol¥} HMF 22 AFZJAEAH} ZH4EFL FF5e Y
B 5o A/EY £ AAE 9715 Fvhi=(Georged} Sherrington, 1984)
BI7F

T F2aAE F4TY FUE whiy-E F71A7) L(Fridborg 5, 1978),
gu) ok FA] HEAFAl 41%lA 9%E FIHHTHE HIi(Bajaj T,
1970t A ST & wigA] B Huld A we EI(y F,
1990; A3t ¢, 1992)7F Slch.

ZAuj A dopet V| EE Y FFE A AFZHEAL HAUbEe AL
ol A "3 A(Georged Sherrington, 1984)0. 2 =l dxlzE o2 BAS
NAA7Z} @eo] seojed A A(1982)= A& FERAFH = IBA 1.0ppmd]
A AFo] A FJHJTE Rk Qo

= AFzAA F HEATE A s E
&2 triazoleA| (Davis# Sankhla, 1988) 94314l % uniconazole2 th& 93}
A Bt Ha3 @de sEAME AZEATL ALFHA Aoz Ld Ut
(Bearce® Singha, 1990).

vz 2] pHel mhg A& ¥hg-& mi¢ g Aoz F(1979)2 FF o}
AR pH 40~4590A dobrh 7H3 Fka pH 60914 AU 3
o T BSo v FaAdda] dele} Age] ¥usthe Bt i)

Cymbidium ©)\} Dendrobium 492 3o FxXdolE gla&) wjx|o] H7lsle
HEEL A3 FANIE o5 AdA o] YA = § EAFL ot
e FIA= AL AFo)tH(Bhojwani? Razdan, 1983).

Dendrobium FA3EA] Al3E, peptone, trytone, yeast extract S3 Z<
F71Eo] Lol e FR3 01, o] HAEY glutamic acid o) BAE FA3H
(BWEE, 1976), W SO0 FUT rhiome WEA EvtE F2o #r)z
shoot?] dAle] FF3lvtn Bt

27 E e AR



3 A FUBHE U T3 FaujddM 483 vhkE A2HE wiA|
oAl wohgo] vl Fer, RS e AHEE 100mL F7MPE = 2
ol 71 FEavi #Rl vk vk



m. A4s 3 4y

Agre] FAe ABAGA 99 AFsRLH  67FR 9 WA 371X
AWz dte REIAT VMR A5 WHFT Wilson's #4& o] &8
£25L RFIYE 70% &¢I 2T FAAH F CalClO)z 10gd€ FFHT

L o =<l &<fo] Tween-20& 3 W& H7H F 3083 udt7|=2 A
o}F ¥ AT FAHIY o] &35 vh NaOClE ©] &3 252 70% ¢Fel
nEHNE £27F AR F H 1% NaOCl o 3023 au/|=2 AHojE ¥ AR

2 FAste o]lgsAth ¢F HP4ELS nFIHE 100% L2 F2I
AT F Fx AdiEstn dFFE FAEFY o4k A=
Murashige & Skoog(MS)7]®8]A 2} Hyponex(N:P:K = 656:19) 3g/L,
Kampsal 3,4g/l. 22|32 SI W)X (Ichihahi, 1977)& 7]¥-2% 3} peptone
4g/LE A7} BL FAHY A9 639 WAE Fu 474 4G g8 H4E
A old Aom PRI} F 124E Tk FAIE 1289 WA= E3F)
21 30g/L, ¥38g/LE 3l pHE 582 Aoy 7]+ 200mL W%
g ol 83 WA= B0mL E£F 3o s o= ST WY EE 25
+2T= st3 ¥l F2FE o439 2000 ux7}t = EF sder d3L
167172 &9t

uniconazole?] & AFH}E dolr7] 3 AP A A& =& 001, 0.05
10, 50 mg/LZ 3R WA= Fadol HEA wetdeirt s Fud
Hyponex 3g/Lol peptone 4g/LE& H713 vzl = 34 )

TRH UEFEe FAe 240N AT FAARE o3k W
A& Murashige & Skoog(MS)Hl =], Hyponex 3g/L 28 i Hyponex 3g/L°l
AptFE 2 (100mV/DE A7ME 359 ¥iX]2 33 peptone 4g/L, A% 30 g/L,
¥d 8g/L & #H718ka pH 582 35t A®L 0, 2¢/L2 3tn AF=A



A NAAE 0, 1, 25mg/L2 %3l H7letgo £7)= 200mL wi¥E S
o] 431, WiXE 50mL FIHPLH LPHEoF sgvl wiFeEw 25+
2CE 3 9rle 35S o839 2000 lux, 9L 167722 &gch
FALEL AT FAALS i HoiAFAA s} Dolgo] EUW
Wilson's €42 o] &3 ~2EWHoz g

A5E w3 F Add F29 BFL nEY 3 A FAE 100mL I
Fo ¥ AR S8 Hew Eg23 3 AY Iml 4 2F3E 9y
o2 wFIHeh LolERAIE AFL 1209 FE2 90U Fo 7 515 on
ol Axd w2t + FAZ gt A9 BotE R @Row -, Lol 3§
Ao Aol BLA &3 FA/L H54& d Ao - 20% FE7)t 2o}
3t A7do] o] F 3 FEje]W +, 21-40% ++, 41-60% +++, 61-80% ++++,
81-100% +++++ & Bl F A 3l% T}



V. 243 9 u&
1. Ao FAEol

Z7e] A= wE Lol X = Table 10]A4 9} Ze] Wilson's &3}
NaOCl2 ©]4§ aZwyoe] Ao Fapdold 71g FFHHo|gon Betg
3 242E EAANFHE aHFodct FP4SS d ARl AU
o dolgol R¥pm 7] AKE wl-¢ AxHch wixe FHe e Lo}
2 A wxEe d3KTable 1)& A 74 Polgo] T3 AFo] F& v
71+ Hyponex 3g/L + peptone 4g/L ¥iA3 ™ Wilson's 42 A=%
3% BHEE YUbslem Forgat AFo] A HA skl MS + peptone
g/l MIAE VL H7M8HA @S AF Sofdo] oy 4TS A7t
& wolg-3 AlAo] thA ol tiH(Table 1). &4 o] wolg £
n) 2= 98E BW NaOClE o] &3 42504 489S H7Me 3% dobd
o] ZA oty ov] Wilson's £4-& o]88 LEAT Kampsals 7|22
2% efx| 9] Fopgo] B3] Roppivh SI Wi g FAHE] AR Pold
o] #A3] e}z th(Table 1).

G A NUgFAl FRARS dulHor FRRFA A &
Wilson's £ 9 (Ca(ClO)2)®% NaOCl 2 H:0; ¥ KOH £9o] @e] o]&5}
FA4 AxEY FA FA, i wet @ed B9 ol Wil FH
o WHARE LolARE & 2|7l GrHERESE, 1976). 183 #HEs I
FEHoR Q) ol Fo F%E vAVE Aok wEpA A5 FH A
599, WA FHe tE oA E] #F AF(H T} A, 1982; Ichihashi®
Yamashita 1977; Ichihashi, 1978)7} S ¢joll A ®o] o] Fojxlrt. A(1982)L
F @A CalClO); 49 o] &3 Aoy Folgo| v F3 3% H0:

.-10_



of A FAE wol R B3y 2AHYT, A FRALFAE 3% HoO:0

3587 A3E & Kyoto sol. 1 ¥lAolA o] 7B EUTH(AF A, 1932)

T HEustgou 2 AFAE Wilson's £HE o] 83 AZ5de] ¢ &3
7

Table 1. State of germination of Bletilla striata at different media
and various means of sterilization 4 months after culture

State of germination

Medium
Wilson’s sol. NaOCl sol. Flaming
1. MS 4447 U +
2. MS + peptone 4 g/L NEEER ot +
3. Hyponex 3 g/L + peptone 4 g/L Sttt bt +
4, Kampsal 3 g/L + peptone 4 g/L o I +
5, Kampsal 4 g¢/L + peptone 4 g/L . S +
6. SI medium N PR +
+ Charcoal 2 g/L
1. MS e+t S et
2. MS + peptone 4 g/L NI - +
3. Hyponex 3 g/L + peptone 4 g/L et N +
4. Kampsal 3 g/L + peptone 4 g/L T b +
5. Kampsal 4 g/L + peptone 4 g/L  ++ ++ +
6. SI medium ++ ++ +

“See “Materials and methods”.

Ichihashia ¢+ Yamashita(1977; Ichihashi, 1978)= ¢e] Fo|iu} &) uja}
A29Y F7 5 %= fAAAE] Slo] 4 FEE ¢Fo F= AL
L3y sFEd 2 A3 wixld] & doldo xolx Ago)EE F9

_11._
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574 W&l 3122 Mo|n Raghavana & Torrey(1964)E ¢t &9 o
L} Fel wet Aad AEY fade dEA dEdoa Budghr glown,
Cymbidium$® protocorm ¥} %A= Hyponex ®j*7} Knudson C ¥} x| 3.t}
URTEA ke FF0] w2 wjA9 g0 nisel lth(Kusumotod
Furukawa, 1980). 34 ¥ $(1990)¢] W4t Cymbidium7A 43 FF5 2 o &
g ol 59 AgelA Hyponex ¥iA7} KCu MSHjx|o] w3 Hutxoz
Z1dg Aol Aol FEEgvieE ARE Bud AL B Age] A} 2
t} ]9} Zo] HyponexE ©|&3 7te3) Wi g ZAE 2 EFAH e
Aow Hol ¢to 2y wWix FAAl EHE MSH R Rt} Hyponex ®lx]¢] o]
4& S AdEstdel & Ao 2 Algduh

X9 FARE owAstd AFe WE T e FAHATLS auxin,
cytokinin, ehthylene® 22 W34 AFxAEAE F4stmz w0 A7)
7b F& Aol ohyolA AYgFR oz Fugcl 2By, A4 wede W)
A phenol®t HMF 22 AAANAEAN EXEAL EFF37) B2 37}
2E Sl #Hrtst £& AAE A7|= 39 (Georged} Sherrington, 1984),
BN AT H77F e AgE F7HA17) L (Fridborg B, 1978), B
i FAl HEAH ol 41%904 91%= FIFvhE B n(Bajaj 5, 1977)%
A FHAAE dul A B Arle) g B Rau(¥ F, 1990; 2
3 oo], 1992)7F Uth o9} e FA Fog A E3] Fue TUT A
Aol BA42E H7leke el FEAY =Ho Jot B Agda gHge
HIPSHA &2 A7 288 wolst Aol o F& ALE Hol TFIA g
A¥e Flste AL 3 Helel & oz AzdHv,

TAY M= Tobst protocorm HA 2 AP 2& e U= Ho
2 AT M(1982) FAS A5 wolo] #E AFA F23F 10090 H
FAL 94&2 66%, 15090 B FAE 9% & Aest Joka sk
B A¥ AT FAE FEF o 18090 AuE A2 dojgo] L

...12_
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< opvtE o] WFEe] ofdrt A}, ojF HW ¢ FAold] AFHY
WAEDE Fadht dxd FA42 Adas Aol wf$ Foshes Ae
2 4 AU

uniconazoled 2| 7} Apghe] wole} Aol mX e AFS HH X Tl A
Al &7 Tl 9o Aol AAFe FEUt APl Qe Hdgow
A tHTable 2, Fig. 1). 2% dAER= &48E H7istA 22 AZeA
TR, M F& sRANE e A7) o]F oA ¥ protocorm?]
A7 o) Fol Atk umconazole A& 7F AAF vAE Q¥ BYH ExU}
wobdel mek AFol TIkso] 1.0g/L MHEelA /b FANR A 2L
T2 50 g/L AZdAME dxzTudE FASY 24 g2y §499
ol ®E uniconazoled ] EHE BHW TR S £5 AATE FAY

Aot AT AVekA B A Y AAF SUHgo] A =g}

_1;__1’

O

Table 2. Effects of varied levels of uniconazole and charcoal on the
shoot growth and fresh weight of Bletilla striata seedlings
4 months after culture

Shoot length(cm) Fresh weight(mg)
in;g_o(% Charcoal(g/L) Charcoal(g/L)

0 2 0 2
Control 31 32 318 314
0.01 09 2.1 79.3 35.8
0.05 09 2.3 85.9 40.0
1.0 05 1.2 91.9 79.2
50 0.3 0.8 373 34.0

_13_



Ut 0.05 Um 1

Fig. 1. Growth of seedlings in the various concentrations of uniconazole
in Bletilla striata 4 months after culture.

ZA e FA] Lots}t VAR S £ g f FFEHEDE HUlsle AL
oA B4HQ Zl(Georgext Sherrington, 1984)C. 2 =t} gutd oz BAS}
NAA7ZF ®o] 2ol £ HAPdA= AFZAA A7l glo] wolgt Ao
2 S04 protocorm FAHRTHE @318 249 Ade] wal 2% JFE
A & "ert gl a2y old B d¥e Azee g8 A A
(1982)= #&r9 FEAZNE IBA 1.0 .ppmellA o] v HAHAT
sttt AgxdA & HEALE A AFE AL e Qe
2 ¢33 triazoleA(Davis®} Sankhla, 1988) ¢i& A 3 uniconazole® T} &

- 14 -



gstAl Bt way 2e MR HlEaart AHH A2 ¢HA 9
t}(Bearce¥} Singha, 1990). 2 A @A uniconazoele M= Z7o] AAH
AE GAFRAHL YAsH= uniconazole & 712 7] & (Tzumi &, 1985)e] 2§
Aold, BAwe] ANEA & AdA JAV FRY AL BAAHY] Fr
7 917 WEes waEty, &A4d%e] #H7EW uniconazoleo] B4 ol
EFasol dAaRs i @kl Aoz wdgch 9 uniconazole A 22
o) AFLE oA wd ASE protocorm® BTh7} o] FolZ AL
triazoled 9] A EAFIA A (Izuma &, 1985)7F Ze B 24 Ferte A
Ao ARE AP fEo2 wlv), welA uniconazoles EHA AT
g Aol AA8FE AAFY protocormE WIHAZAZ H AV F
TEHEAANAN YELE Foled ] ERHY Aoz pn nEd &
Agg AHAZIEA %€ WE 00lmg/L Bvh 2& FxdA, HME de
0.05mg/L A¥F2] Aelelr 2o A3 ofcke] 714 &gtA AUt

2. F24 Y=FTAe FAdEo}

o) FApdols Table 33 Fig. 2914 B A o] MSHlR|d|AE wol
& % 003~05 mm AES 27908, Hyponex ®IA1A wol= sglon}
0.0lmm =719 AHE L Hyponexdl AtHFAE H7HE v o) A= o] AANE
o] 2mm =79 AdE FFHcE pHYF Tolel WA E %L B WA
pHE 507 58 & o 3F79 WA =F pH o 9% ¢4 ftovt pH
50004 wole} B FEirt cha FEZ YT wixle] A ATl vA=
QgL A7M2g/L) e Aol ¥ R Hu} el AFo] RF Fgow,
NAA¥E lmg/L #A7lshe Aol @t AR} dopsgt AAe &33govy
25mg/L A7He W FXEe d xelrt A

_15_



S0 e AR LR UEFdE FAE sFetd £ FF Hyponex Hj
A e AAE BF Wols 3oyt AFAEA @3 protocorm? AGEAR
3717} 0.2~05mm fAtH(Table 4, Fig. 3). MS wjz|el = pH 50 2 pH 5.8
o ZAeE FtekA] X NAAE 1 mg/LE A7He Al dof 2 B4&
o] 7 o} protocorm 7HA 9] Aol o] FolFrt. Hyponexel AH#ES A7t
g wjxol A= pH 50, 58 281 EAEES HA7Me A HbskA ¥ A
ol NAAY Fxo| #AGle] BF dholdto proyocorm% HAsta o] 3~
Smm JE7A AFHUEE F 4 ANUCh Lote} AFo] G FL A= pH
509 ZAEI NAAS A7betA @& wixglen, pH 589 @4wE Hts
I NAAE Img/LAZIE AR E AFo] tih Hojx 7| oy & Aol &1
At

Table 3. Effects of different media, NAA, charcoal(AC), and pH on
germination of Nedfinetia falcata 3 months after culture

State of germination

Medium pH 50 pH 58
Without AC  With AC Without AC With AC
NAA -0 -7 - - -
MS +NAA -1 - - - -
_______________________ N D e e e
NAA -0
Hyponex +NAA -1
_______________________ N
AA -0 ++ e+ ++ +++
Hyponex
.. TNAA -1 ++4+ +++++ ++ ++++
APPLE JUICE  rrorsr oo
NAA - 25 ++ +++ ++ +++

“See “Materials and methods”.



“t Apple

Fig. 2. Effects of apple juice on growth of seedlings in Neofinetia

falcata 3 months after culture.

Hjx]9) pHell & AEe) W2 wl$ I A= H1979)8) TH ol
Holl A= pH 4.0~45901A4 #otst 71 F% pH 6.001A4E A=Ak sty
T g5o) vE Aol A dotet o] YI i Pt ol E A9
pH 50¢] pH 58%.c} tha dolst Aol F71= ot & = glel pH 507
pH 58014 o} o o] Y5 FPA AP @] Aolrt g Ao o] of
of AT s e Q¥ 21 FAd AbFae Hrle Q% Rez F
Hgr},

_17_



Table 4. Effects of different media, NAA, charcoal(AC), and pH on

germination of Aerides japonicum 3 months after culture

State of germination

Medium pH 50 pH 58
Without AC  With AC Without AC With AC

NAA - 0 -7 - + -
MS + NAA - 1 + - et -
NAA - 25 - - - -

............. N AAO

Hyponex + NAA -1

NAA - 25
NAA -0 +++++ +++ +++ 4+
Hyponex
. AA -1 +++ +++ N ++++
P20 ) [ 111 (o < P
NAA - 25 +++ +++ +++ +++

IGee “Materials and methods”.

Cymbidium °1\} Dendrobium %2 & FAEoE 93] wiRld] Hyleh= H9E
< g FAsIIE ofejeH AP TYA &= T EAAL Yo 4%
& vAe 2L AHdo|tk(Bhojwani®t Razdan, 1983). Dendrobium FA9HEA
A}, peptone, trytone, yeast extract 53 Z2 f7]Eo] wolE &Aoo
ol VAEY glutamic acid %] AFE A3 Aoz Hu(BREH, 1976)
o, W =(1990)5 5% rhizome BIYA] EvE FA0 H71E shootd] &8
dol FEsattz ok A FABHE UE FF] Faejge &9 vt
g A7 iAo A dotgo] v wdTR Fon, fHY Agde Al
2 100mL 7S o AFe] /M3 FEPR s

_18_



Fig. 3. Effects of apple juice on growth of seedlings in Aerides

Japonicum 3 months after culture.

meEbA ik A v HEEAS AV ¥ W b A8 &34 o
B 994 5AE Tebsta «uAPE AR & A&HAol A AFE AUt
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V.4 R

St A A jaEA] A A5 AR 9 &35
Al EEE Fol7] A8 5HOZ uniconazole®E AIsty, T URITH
o] I gFA Holg g Fol7] F3 AIAAFLE AEF A= vhL
ig=

1. AZe ZJNaEA] FAE Wilson'sg§ o8 2=39 MS 32 Hyponex
3g/L 7128 A e peptone 4g/L wixo] 23S w Lol o] 7}
3 8o

2. 710 WEF e AFL AAs7] 98k uniconazoled @ B
E4e 2g/L%} uniconazole 0.0lmg/LE 713 A oA &Aoo W2 €
Aoz GTA AU, dee] H/FHA uniconazole ©] &4 g
FT75 A RFHI} A Ao EARE AUEA gL AYgE HUME A
g AstA A=A

3. F&9 7] =EA] Hyponex 3g/L wjA el & Wol ¥ AFo] W3 o] F
o] AA &gy MSHiRA| A= Wolgt 3o}, Hyponex 3g/Lel H
100% At 8 A7EE Alelx = pHel ARl A oA Lolsly
NAA Img/Lel @84S A7Fg AeolM weret Aol 7134 Fskch

4. YEZZ T2 Gopst Ao hd mixe] LML FTEY ALY #
AP e E9F3th pH 589 A4S 784 ¥3 NAAE lmg/L
Ate AR Zot ¥ AAE asich Poidh Aol A wix=
Hyponex 3g/Lell A Abd 2 100m/LE H71s A2er pHe &4
2 2 NAAY H7tel #7AQlo] Wolep Aol A Fct
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