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Summary

This study was carried out to determine the most effective medium for aseptic
seed germination and seedling growth of Bulbophvllum inconspicuum native to
Pijarim  Forest 1n Cheju island, Korea.

The results obtained are summarized as follows:

1. The optimum medium for seed germination was Hvponex ][ medium which 1is
made by Hyponex 3g. peptone 3g. sucrose 30g. agar 8g per litter and

adjusted pH 5.5.

Half—strength of salts of MS medium was the best for seed germination of the

3]

orchid. Number of the sced germinated was promoted and days for germination
was shortened by adding 2g per litter peptone in the medium.

3. The medium made Hyponex 2g. peptone 3g. sucrose 30g, agar 6g. activated
charcoal 1.5g per litter and adjusted pH 3.5 was the most effective medium
the scedling growth.

4 Among different salt concentration of MS medium added 2g per litter
peptone. normal salt concentration of the medium was good for the seedling
growth.

5. 30g per litter apple juice on Hyponex [ medium was effective for seedling
growth among different level of fruit extract or juice of potato. banana. apple
and pepino.

4 Combination of 1.0mg per htter NAA and 0.01mg per litter BA was the most

effective for seedling growth of Bulbophyllum inconspicuum in Vitro.
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Table 1. Germination of Bulbophyl/lum inconspicuum seed in various basal
medium.

, ) Days to first No. of germination
Basal medium N
germination 30 §0) 90 days
Hyponex [ 33.5 davs 12 .4 42 6 ea
Hyponex 21.9 38.1 108.2 283.5
Knudson’s C 62.4 - 36.5 84 .8

Murashige & Skoog 73.0 10.0 2.2

% Average number of seeds germinated per a test tube is presented.

$E8 . M TR R 38R, Epipactis atrorubens,l.. gigantea % E. belleborine ¢| & -
grr= 1B~ E, Calvpso, Epzpadz.\‘. Goodvera. Piperia %) Platanthera %) 3%
B +EC AR -4 - L ISR S shod-=ull MFHRETDO- foll whebA] s )

fe) ol ghueleble Eisho] flEe “HP BHEWEDE) 45 ob S o 7 adadel g
A dmes| RG] b EEHEAS) MRzl Biekel BT 4 MS ¥ OKC
trphed 4] Woubl= Hvponex FSfh /b Bletilla striata, Cymbidium goeringti. Paphiopedilum
insigne, Calanthe furaata, C. cardioglossa = Phatus minor €| -85 ol &R/t £k
vhat Hekslgd oo, Ohivagh Arditti®™ = Hyponex Eiffiol 4 Cymbidium o] 100% 8
Frlal 80 W, SR, BRI el shel RO Qeln @ ub ol
wel Asl &80 W Bletilla striata # 12| 3% Hyponex [l $5th/b MS Fryh vl
eifoaie] v BRI ABLE wheoba shodimul KBRS Roll 4l BTHC] fER
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3l &5l 4 Hyponex [ #Ettiel Hyponex [I Fittafidlell 4 325819 %“L—_%'
Dendrobium €| {8 5358 Cymbidium ®) H{t{E#£"" Cvmbidium *%H (Y
Goodvera schlechtendaliana & 333%™ %o Hyponex Il Hittvb & Rfel ek #
b ool =dl ol Hyponex [[ fifthell Rfnsl peptone®] Bi#olepi Bs| oo
W A EEEE Rl A5 Hyponex [[ Hifthell 4 0] 2358/ 283. 52 714 watdd A
-oole] #RES -FEhe dodch

MS sithell olo] A EEEERS| BE L B ol = BEEDS RW REWRY
PR BT EEEA A T3H0 gl Al M REER 90H A0 BE R HEBE
A 200208, LA 7406fB, L FtHR 43.81A, 5 10.8(8, & KTt 18.08 Fo
wodebubdl, b, LR N $BEY ol edld BHEEUF mbx MHES

Table 2. Effect of various salts strength of MS medium for seed germination of
Bulbophyllum inconspicuum seed.

No of germination
Davs to first 0ol g
Sults strength ;

germination 20 60 9 days
Cont. 73.2 days - - 20.2 ea*
1.2 73.0 - - 74.6
1.3 73.5 - 43.8
1 4 73.5 E 19.8
1.75 73 .8 BT T 18.0

* See table 1.

w e}, Iehihashis) Yamashita®™ | Ichihashi®®' = Bletilla striata ©| & {33 i, H&

BEEAC) @b - b deb el Bl WRVE Aok bt k&SRS
A1 MS w:rm.m I b 0 el 4 g b vk o 1
L

R = -0 B I’.‘L‘;‘MO]M;O_TI! Chae ) LRl A alaE sl ndeh el o)
Bpo Khris) S on gk 6 Fi el BED slae AT o gl

MS Erhipye) SEgEEE Bl vheish b8 peptone 2g0 ¢ -3 el S A,
F 30 vz BAME£300 wool REEWAEOE - LB 4 bl wheby
JLAhe) R f?[ﬁoﬂdu 39~60H 24 ulZshola HERE Q0RO RIWE- LI
fhell 4 259, 4fi L fh EERRE R ol vEatel



Table 3. Effects of various salts strength of MS medium added peptone (2g/£)
for germination of Bulbophyllum inconspicuum seed.

. No of germination
ays to first
Salts strength Day )

germination 30 60 90 days
) Cont . 58 .6days — 23.7 80 .3 ca*
1.2 495 98.2 259.4
13 59.0 - 22.0 79.8
14 60.3 - 9.8 29.5
1.5

60.1 - 4.5 24.2

* See table 1

o| 23t #EBR = Cvmbidium virescens®| 1355 FEIER 9] ool A5 MS it
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pHS.0~7.5 §ili ol A Bl = W8S 04 oichn shged ', Nefinatia
15

o
.

falcata''' = pH4.0~4.5, Dendrobium monile'>' 2 pH4.0, Aerides Japonicum
pH5.0, Goodyera schlechtendaliana™ 2| &, pH4.5~6.0 EEA A= BEL vk
ek Sk Fubai pils. kAl BG4S A 4 ﬁ%%‘érh—
% ohE fHEe] Jebub ool B M) BTl ol gk Kool #@E pHu el
aebd A pHe EEA TEEsloloF & o BEEE )

R RE A2 REME Y 1] 4ok b 0~4g/ ¢ @gel fRel Al
U)ot dgeg b)Ro| e 4 Se] B HF e Einsted 6g/ ol q vbA
thol BHsl9om 1 Ll ks el At 84 MdslE @Eeldleh ddn) %K
of dhust Al o2 el A= HEF A protocorm HELS vhgtout 1§ 90H A 9

150
120 ¢

90

No of germination

60

g 1.y 2.0 3.0 1.0 5.0 8¢

Hyponex

Fig. 1. Effects of Hyponex concentrations on germination of Bulbophyllum
inconspicuum seed.
Data observed 90 days after sawing. and basal media was made Hyponex.
peptone 2g. sucrose 30g and agar Rg 4
* See table 1
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HERE KPEUF HEE o2 BHFECOF A2 Ao BESUcH el &g
tol] 4] BEZF A% chal E Kol (Rtnxl EEEEHl A Bl Hiks EEE 7 2
S AdoR flghsl el M2 ekl BF o EE "R BEE debA
Aerides  japonicum'® > 10g/ ¢, Cymbidium ensifolium'®' 2. gg/g , Vanda, Cattleva,
Paphiopedilum™ & 15g/ ¢ o] Foreba #sl vh 2ok

g o2 IR 1y Sof 22d g BEL Sl ol IR
sahn sl xlak 30g/ ¢ @ECIA AR gfshedan S LLEe] BECIA S edy W
V= ES Mook olofgh f5RE b2 EEe @ Aol 4 sk
olglos FubzE wlF3 @] EFRFM e 30g/ ¢ BRE/E HEES

@ 4 adgleh

Naoof germination

Peptone

Fi

g. 2. Effects of peptone concentrations on germination of Buibophyllum incon-
spicuum seed.
Data observed 90 days after sowing, and basal media was made Hvponex
3g. sucrose 30g. agar 8g<f. and peptone.
* See table 1
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eax*

210
180
2 150
£ 120
E
& 90 }
=3
] 60
0 . . R .
4.0 1.5 5.0 5.5 6.0 6.5 7.0
PH

Fig. 3. Effects of various medium pH on germination of Bulbophyl/lum inconspi-
cuum seed.
Data observed 90 days after sowing. and basal media was made Hyponex
3g. peptone 2g. sucrose 30g and agar 8g/¢.
* See table 1

eax
_ 210t
< 180
Z150 |
%
< 120
2 40
60
1] s a A . a
] 2.0 4.0 6.0 KU 1.0 8¢
Agar
Fig. 4. Effects of agar concentrations on germination of Bulbophylium inconspi-
cuum seed.
Data observed 0 days after sowing. and basal media was made Hvponex

3g. peptone 2g. sucrose 30g. ¢ and agar.
% See table 1
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ea* L

No of germination
o
[em)

0 10.0 20.0 30.0 40.0 50.0 g¢
Sucrose

Fig. 5. Effects of sucrose concentrations on germination of Bulbophyllum incon-
spicuum seed.
Data observed 90 days after sowing. and basal media was made Hyponex
3g. peptone 2g. agar 8g/¢ and sucrose.
* See table 1

REs2. «hHe BRLEE

Hyponex @®FEE7 G HA vl 2= FE2 % 49} Pl ¥+ Hyponex B
Mol 2 ERF golen RO lg/¢, BB RE Y EEES 20/ 4 RY
hsloz vbeburiel dggoln sg/ 0 o] BEL M EEG R TE EH 25 A
frebedch. Dendrobium hybrid™ o) 4= Hyponex 3g’ €2 el 4] o] 7}2
frefaiehan #i < b oelost, Neofinetia falcaa''| MR FBS Hyponex| g
Fowelel e hE CEAA S 2 BR0b glovk WTH EFe Mg b sk
A BB RA A cpebb vkE = Hyponex @FEVE 27 ¢ ol HEL FR, ¥R,
mE T emel EEMel B do2 vebul

peptone &b G b Fo| v| )= B S unl ¥, BES peptones| &
b ourel el Sl & Bl T 2R gdlou EIES 3g el 4 sl dn e
gofgh 3gs o) RECA b Tl e £HR9o R EH 2 oe 3¢/ (ol 4 %

FHel A4 frnfskdel. Aerides japonicum'® | Bletilla striata'' )~ 4g: ¢, Neofinetia
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Table 4. Effects of Hyponex level on the growth of Bulbophyllum inconspicuum

seedling.

Hyponex Nl(;iofs IIJ::f L f:af No. of Root Fr(_esh
Cav gth wid th roots length weight

g. ¢ ea mn wr ea wm ng

0 2.0%% g g 1.2b 2.0 3.0 8.0b
1.0 2.1%" 6. 4° 2.7 3.2 7.0 11.0°
2.0 2.5° 6. 6% 2.54 1.1 7.0 11.4%
5.0 2.3 3.2bc 1.87 3.0 6.0 10.0ab
4.0 1.4%F 2.4¢ 1.0b 2.6 1.5 g8.3b
5.0 ].5%P .6 1.0" 2.4 1.3 g.2b

z) Mean seperation in columns by Duncan’s multiple range test. 5% level.
Data observed 90 lavs after transplanting. and basal media was made
Hyponex. peptone 2. sucrose 30g, and agar 8g/¢.

Table 5, Effects of peptone level on the growth of Bulbophyllum inconspicuum

seedling.

Peptone Iﬂ( ?;'vfe S %ee: gf th \Iv ‘;;jlt.fh \roo (C)) { s rl{(-onngtt h : (réfizgsf}llt
g £ ea nm nm ea wm mg
n 3.04 St v 3.3 4.3 10 .4°
1.0 3.08 5.3 2.2" 2.9 1.7 12.09
2.4) 3.58 5.2 2.8" 3.0 1.5 i5.3¢
§ 3.2 5.0 3.2" 3.5 7.4 1R 0%
4.4 2R Y 4.9 3.0 3.0 5.7 17. 5
5.0 g ob 4.7¢ 1,79 2.0 2.0 127

z) Mean seperation in columns by Duncan’s multiple range test. 3% level
Data observed 00 days after tiansplanting. and basal media was made

Hyponex 3g. sucrose 30g. agar 8g/¢ and peptone.

10

Jaleata'" = 2g: ¢ °| peptone BHE} Gtk Fol WMt Hinstel WML
Mol abel peptone] FAIBE L 1L of F olddch
Hitory pH thel 205k Shmt il ] Al 900 vl o #a s 56



Table 6. Effects of pH on the growth of Bulbophyllum inconspicuum seedlmg.

o1 No of Leaf Leaf No. of Root Fresh
! leaves length width roots length weight
€a mm mm ea L ng
4.0 2.0 4.0 2.9 2.4 1.8 7.09
4.5 2.7 4.7¢ 1.9° 2.7 3.3 8.7
5.0 2.9™ 5.4° 9.3 3.0 4.0 12.8°
5.5 3.0"° 6.0 9.33 4.1 6.0 14.2°
6.0 3.2° 3.1° 17" 3.1 4.1 12.1°
6.5 2.6 5.99 1.3¢ 3.0 3.2 12.0°

z) Mean seperation in columns by Duncan's multiple range test. 5% level.
Data observed 90 days after transplanting. and basal media was made
Hyponex 3g. peptone 2g. sucrose 30g and agar 8g:¢.

Ol 4 3.0~3. 202 vsotal ¥a-> pHS. 0~5.5, ¥R, e, BE Zelo tBd o
pHS. 5l ‘1 T2 Rl 288099 £ HMS B 4 o pHs. 5ol 4 ¢
Rbfah Ao SiEhsl o] 13 “%% pHel @—3hs o 4 dgdclh. el
BT 2 RM ol 4 Cattleya @i pH4.2~6.0 8EIA6) A= 4 & @i
fyal %ﬁgE—?; 7|22l goka i #ie pHS. 2~5. 40l 4] s el #Esid o
Kusumoto™ = KC #ztthel] 4] Cymbidium protocorm—like bodies¢| 4:#8 &) pHs.0
~5.50 A F R g b sbeban ebol ol Bulbophvilum & pH5. 590w 4 i F o
BeFghe g 8 %Mo) Wimar o), whih Al EaslE pH Aerides
Japonicum = 7rof o b Neofinetiavh  Dendrobium )= %L MRS oF & 9ol
i

Fisory PR el G ol SIS b H RES v Fo7ab oh EEL ¥
o, B 6~8g/¢ B4 Fola 6g/ ¢ R 4l f#BE ] 14, 0mgo i 4
fit ERER H b A ol e gk R SRSl 2] ulset

ERE SN ol ¢
oooer ekl

R helal S o BT 10~40g7 ¢ BIEC] R A 3o Ew) gl
RAREY. 1 R0 UD@»}Oﬂ debd Mebsld T BB RE, ERES 30g 04l g T
ki Aderides japonicum’™ 2 Dendrobium™' €| iy |2 %) R A T d0g o] 4
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Table 7. Effects of agar level on the growth of Bulbophyllum inconspicuum

seedling.

Agar No. of Leaf Lf:af No. of Root Frgsh

leaves length width roots length weight
gL ea nm nm ea nm ng
0 2.6 4.4 2.0%¢ 2.4 5.0 6.0
2.0 2.9° 1.5 2 .nve 3.0 3.0 9.0
4.0 v.P 500 2.t 5.9 4.2 11.0
6.0 3.7 6.3" 2.3¢8 4.0 4.4 14.0
8.0 3.2 6.3 2 b 5.8 3.8 12.0
100 2.7 g 1.8 3.0 4.0 12.0

z) Mean seperation 1n columns by Duncan's multiple range test. 3% level.
Data observed 9U davs after transplanting. and basal media was made

Hyponex 3g. peptone 2g. sucrose 30g:¢ and agar.

Table 8. Effects of sucrose level on the growth of Bulbophylium inconspicuum

seedling.
Suose TOo lemgth width  voots  lendht e
g ¢ ea - n ea - e
0 (ol 1=y d B d
10.0 3.0 5.0° 1.6° 2.2 2.0 10.0°
20.0 3.0°% 4.3° 2.4 50 3.0 10.0°
30.0 3.0" 6.2" 2320 4.3 6.4 14. 2"
40.0 3.9 4.4 v.3"P 3.1 3.6 1.5
50.0 9.5° 5.8" 0" 3.1 4.8 1.5
2.6 b ‘

60.0 4.7° 2.1°¢ 3.1 3.5 1.1

o,

z) Mean seperation in columns by Duncan’s multiple range test. 3% level
Data observed 90 davs alter transplanting. and basal media was made

Hvponex 3g. peptone 2g. agar 3¢ ¢ and sucrose.
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Table 9. Effects of activated charcoal level on the growth of Bulbophyllum
inconspicuum seedling.

Activated No of Leaf Leaf No. o f Root Fresh
charcoal leaves length width roots lenght weight
g g ea mm mm ;; 74‘:1”1 mng

) 287" 5.9 26" 3.8 5.0 10.0°
0.5 2.6 6.3 2.4 5.2 4.8 13.0°
1.0 2.4¢ 7.2 2.8 3.9 4.7 13.4"
1.5 2.3 8.1 3.6 3.6 5.0 184"
2.0 2.9 4.6 3.9 2.% 5.0 18.2°
2.5 2.9 4.9 1.7 1.3 3 18.5"
z) Mean seperation in columns by Duncan’s multiple range test. 5% level.
Data observed 90 davs after transplanting. and basal media was made
Hyponex 3g. peptone 2g. sucrose 30g.agar 8g/¢ and activated charcoal.
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Table 10. Effects of MS medium strength on the growth of Bulbophyllum
inconspicuum seedling.

Salts No. of Leaf Leaf No. of Root Fresh
strenght leaves length width roots length weight
ea mm mm ea wm my
Cont. 2. 47 1 1.2 1.9 9.4 5.6
MS +P? 3.0° 3.8° 2.4 2.0 6.8 9.0°
1/2+ P 2.6 2.6 3.0 2.2 5.0 6.5
1/3+P 2.84P 3.0° 2.0 2.0 8.4 7.0°
|4+ P 2.6 3 A 2.9 2.4 6.2 7.9
1.5+ P 2.6"" 3.0° 2.0 2.6 8.4 8.4

z) peptone 2g.° ¢
Mecan seperation in columns by Duncan’s multiple test. 5% level.
% Data observed 90 davs after transplanting.

i, Rl Ao, e aEd siFd inslcdch el e SR -8
Pl = M vhebvkxl gxskxink peptoney (fRfnsh4l (E9-EL worbn fRneh e
A Efel Rifsh T 8By EHTES o1 BEN Lol TRl wel
MS  HAREzhicll  peptone 2g/ ¢ & Rhngk el 4 fFHol REFSE o + Al
t}, Kukulczankasl Wojeciechowska™ - RM $zithol} 4| Dendrobium antennathum °|
shoot® §-e BRELEH 1% °] 3 Hd| - peptone @#Hmnel ZR7F Bpstelal shgl =il
FubEo HEEES MS BRI EHEEE B £Rd 2 £HERER -
peptone FHVER7ZF 24 (EAsT Aol

®EE3. HBEEFN 0jxe RRART 4 £RFASHMES PH

Hyponex [| Hfwell KRS Font s diel vla— 8980 & Llsb »oh
BEMERC el B Ame Held ¥ E&k, B OF U LA EE S B B
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CHRES wheld ob el A ubobub, gbzbe] BB 20g0 ¢ Rhnvk Ryl
ot bbb 30g/ ¢ el A Foroed Al Bt Fhne 2ol RES 0
sl #ch, crein) Dendrobium hvbrid™ ¢| 158, Alsbitol EvbE hwcl EHsE Ao i

-

sy ub oled . coconut—milk'e Cattleva™ 2] shi gl of S SR 2] S0l

2
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Table 11. Effects of various fruit juice and their concentrations on the growth of
Bulbophyllum inconspicuum seedling.

Fruit Mo.of Leaf Leaf No. of Root Fresh
juice feaves length width roots length weight
g4 ed nm mn ca an ng
Cont. 2.2 4.1 2.1 1.7 4.4 7.9
Ban--a 10 2.2 4.2 2.0 2.0 5.8 7.0
20 2.2 5.2 2.2 2.8 6.2 10.0
30 2.2 4.2 1.8 2.4 b i) 8.6
40 2.2 3.6 1.8 2.0 5.1 6.1
50 2.2 5.8 2.0 2.0 5.8 9.0
Potato 10 2.6 5.8_ 2.0 2.0 5.0 8.4
20 2.8 5.8 2.0 2.2 6.2 J.
30 2.2 5.8 2.0 2.0 4.0 8.4
44 2.0 4.8 2.0 1.6 4.0 7.4
50 2.0 3.6 1.9 1.8 3.0 6.2
Apple 10 2.0 5.6 2.9 1.6 5.2 1.4
20 2.4 3.6 2.2 2.2 6.6 7.2
300 2.2 b.2 2.8 2.6 8.0 12.0
40 2.6 5.6 2o 4 2.0 10.4 11.4
50 3.2 5.4 1.8 2.2 9.7 10 .6
Poptno 10 2.0 2.2 1.0 1.2 1.8 3.0
20 1.6 2.2 1.2 0.1 1.6 1.1
44 & 2.0 1.0 1.0 1.2 T
40 I 2.0 1.0 .8 1.0 20
5 1.8 0.4 0.8 0.4 1.0 1.8
.S 0.50 0.274 n.223 0.282 0.442

71 Data observed 60 davs after transplanting,
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Table 12, Effects of NAA and BA combination on the growth of Bulbophyllum

inconspicuum seedling.

Fresh
weight

Root
length

No. of
roots

Leaf
lenght width

Leaf

No. of
leaves

BA

NAA

ng
10
12

mm mm ea
5.0

ed

ng/ ¢

L

.0

2.0

.4
3.8

2.0

uwe

.01

I

2.2

4.3

2.6

3
7
7
1

1

.0

4.8
4

oz

v

2.6

1

0

2.4

10.0

.6
-4
9.0

3.6
4
7

2.0

2.0

0.01

2.0

n.01

4.8
4.7
4.

.6

.4

5.4

.0

2.0

2

4.0
4.6
4.4
5

R

5.0

0.0
U]

0

Y

5

6

.2

[aN]

9.0

4.0

.0

3

.3

11

.2
5.4

3
3

2.2

2.0

-4

2

3.

2.2

5.6
5.0

4

.01

.5

0

.1

2.6
2.0
]

3
3

A4
.9

7

L0

N

6
12.8

19

2.2

0

4.0

.2
.4

.G

20 .4

2

2

[se]

7

.01

8.8

.2

2

2-8

1

8
8

11

3.6
4
5

1

5

.8

.6
0.6

0

2.0

.6

.0

10.0

.0

2.0

.8
4

4.0

2

5.0

.4

1

0

2.8

0.n1

0

0.6

2.0

o]

1

o2

N

<+ O

M on

10.0

100

10.0

AT8

1Y

0

.296

]

.255

0

0 .05

SD

L

z) Data observed 60 days after transplanting,
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