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Summary

This study was conducted to establish a multiple micropropagation
system and to obtain virus-free stock from Freesia hybrida cv. 'Oberon’

and 'Athene’ by flower organ culture.

The effects of plant growth regulators on induction and proliferation of
callus from flower bud and ovary was studied.

The effective of plant growth regulators supplemented to MS medium
on regeneration of callus from flower bud and ovary of cultivar was also

tested.
The results are summarized as follows:

1. In flower organ culture, the rate of callus formation and size was
more effective in ovary culture than flower bud culture. MS
medium with 10.0mg/L NAA and 50mg/L BA was the most
effective. The callus formation demonstrated a good result when
the size of the flower bud was below 0.5cm, and it brought
effective results when cultivating the whole flower organ than by

doing the explant of the flower organ.

2. The effect of cytokinin on Shoot formation of callus was more
effective in BA than kinetin. Especially, shoot number, shoot length,

and shoot formation were best on MS medium with 5.0mg/L BA.

3. The Compared rate of virus infection of outdoor-cultivated freesia
with that of plantlets from flower organ culture; plantlets from the

flower organ culture were less infected than cultivated freesia.
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Flower organ culture in Freesia resulted in 18.75% plantlet free

from freesia mosaic and bean yellow mosaic potyviruses.

4.  The result of the habituation experiment, rate of growth and
development is better in '‘Oberon’ than in ‘Athene’. The rate of

habituation of ‘Oberon’ and ‘Athene’ was observed at over 80%.



2 et A AitE = SR FolA ¥E FAsde 96 S 7]
o2 B owf gho2E 27409 ol g3t o] F 18%°) st
© 0009 o] TR Hsle] &3t {FFEHI Yt FAAL.
1997).

2 dhet ‘80 et 'EEE vas] B o i QA e 1884,
sh3 el A AL 308, EUFESFE 41vjoln), W 19w sh3] Avod
2 17282 F7hsld e, o] 2 FAe AAAL T uE EirFo
ggog 7IQH7] WEe] dog 8 AA F5E dgojr)

T 37 FAME M BHHo R AuEE E2S Eo|} )
Wol| a5 = AHR7E oFld, 1 FIME Frg shdle] e A
stite W, FZopolEl s, ZE|Aol BH, FEir| s e P
a7 FEE ol F3 dHMiles 1962).

rejup th R0 FEFES AFAE Tt MA R Y] wiiol i
o] Agke] ZAutgte] we} dAHo 2 32
glo] F& 52 Ui e nAe wid
&0l HoZchH(Bach 1981, Brants 1968).

olgigt A2 FUdA ARSE 73 FAFY dFFo] stgt A
B 5204 #9459 '96dxol= 1,500 tone] EFol 60 wHE sheke)
QJEl7} 9 Ho 2 FEEE HAHo|h

g 2 F FANE AFE AGoAe w2 45 &0
3 AEEEL B Fol 5] Fa AAdA e} vjud uf Ao
&l glote By AE ATZEAHE B of(H, 1994 A, 1994 &,
1992) W3}, F2otolg~, L Aol o AEAHQ Ff A A
wj-¢- Zoha shAloh

AN



ofolg] ~7}ell ZdtE LE|Rol= dolxegt Yake] FA pIoz
702 =3} 77 (underground bulb-corm)$& zri Y YA Mol B
R 5ol FHFAFP ror WA P M w7} R B
A AFA agln P Fol i gIe BPo|UA Zu 7ol 3}
HEAE A7 eyt opdsici(Miles, 1962; Ichauenberg, 1694;
Jindal, 1968).

ZeRop= dB2FE e AiFo] Fol dE Ajuislo] oo, F
el o3k Halo] o] Fojx gkt zeiif 1Al 1719 EFAH A Bk
ge 749 FE 3500, M2 HFE s ¥ FAHY AL
I F+ ¢ FolAH(Stimart®} Ascher, 1982).

AF7HA] A 229 wpolgiay AAE AY FHo 2 W E o
< HA e AR W 7IES =98t HE e 2
T FEYS HZ 309 Qo AR+ B AT AUt giwig
SHATHA &, 1997, o] &2 9 o]d X, 1994; ¥ T, 1992). thF &9 +
Z il FA AMZe] S48 FFE F- FAA B o 2R
A wRlel oM 1749 27l 5-87 el A H1 FF
Adl vkt X AWY 7lE & EUE Brole T2 ololg] 2oA 17
o) #29 1,00071 o] AL 4 dvke Hi(Kawase 5, 19959 =
gl o} 2ub7), opmtEE 2ol E 500070 °1FY £TFAS AN & #
Att= 2 (Hussey, 1978 2& & U3, 53 43 g Ao
T "ol A B F Aike] hedrg A AdolA 27 #E
F4 BAd e A Gl FAHA AL FR 9 AHojch

a2l FEE Fo A AER 2 FhE wige] At thE
F A7 W FHE AEF "dHAME LS50, wixE 84,
H7HES 7, 7] WFAA A3 @A A, it x, wire] &
A, B FF, 29a HE s A%xd 229 Hob v dig
vlof A g Hg4 T3 g EAE dFsy) A% RS A3
e v ok T, 1987, # 5 1992, @ T, 1996 A T, 1997).

st
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]
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TH FhY 2AEIZA ) uFE BT dFEA (R HEY
289, 1993)3 Adeide 53 FF AEA HE(£9%, 1991), 2
Fte vds (T, 1992)0] B A7E AHE @ B
T A8 HEA ZA ot vl AME FAHe] ol wjoFz 7
AL 72 P& W FT7 g A4 75 S v AEFERE A
7o ZFA7E Aok Alg €y weld T Rjole] &) (TE) MY E
& FE A WS FHG AFzEEAY A iy A
S T wolzia FHFE A e S BRI 2 AP 53

& ot



II. o 5 &

Ze Aotz HEFHSEZ FZ(corm)ol 93 HA& ANAQTH 22}
1del 8 /9] 2+ (mother corm)ol Al AAME = A7 (daughter
corm)® F& 3-671 Alojoln], M2 W F(variety)d] /RS EHog
st 1 7 o Aok ey 4Yd 23E AdME oF 8-10
3 Ax AYol FFAl(clone) FA] E F UL Bk oy}, =z
ol 74& T I3 A&HE Holl Hey) A9y gL £48 7}
HeA s, olid WEL AASY oyt a8nz 53 27 2
d FQ o] F71E dFHAI 2, ¥ F(disease-free materials)e] 4]
L5 8 Fole WS B3 & »t dch(Bach, 1984).

19801 d tholl 7IWH(ZEA) WiF7IEo] o8 7172 BH oz s e
(Bajaj, 1986., o), ©] 7h&d F=2z 2 A FwoAe) opak 7
HEA FrAdstE Welfx AW, &, A 87, FHEY B S
e AFYES e A2 AMAE #AF(somatic hybrids) ™ A X2
& (hybrids)9] A1He A3 d¥A S 53 A¥FE z3H(Bajij,
1989), ¢AISAHE AT JuiFo=z FE 9 ¥ (haploids) 4 4H(Bajaj,
1983.), 28] A2de] BE (Bajaj, 1983, 1986.) S| 2t} 3k 2
Hol 2AolA EAwig7)&-E o] &3 wA WA (micropropagation)S ©]
A A o) Al ol Fo)A AR §A A Z o) gatel o] FH A
dEd o HENAE AFHojok o

WEAEL 7HAE A 34 29 gled, 22 34 £
o &7E FEZAACh EAWol} FFL BE HUHA 2H o

o rlo

o

5o F 7bx el Utk WY, WAL fEHo2 AR

il
N
=
o=



oh A= frAA ®lo]l ajle]l g £ 9tk weka Eeg|A]oto] 7wy
G LRE dAAE JBEEE 74, 2809, 7123, AFA 19
3L f(anther) & THFE HHA S| dd AW AT 1o e
o2l F7o WA} wiFzAseNMY dHA HEHH BYUS S
Arsted B A7 o] Foix $rh(Bajajot Pierik, 1974).
ZE| R0t} A BHE 36719 AEAT F ZFEANA JE F o
I 47e AFHSZEE U2 Roltt welA o]ERZRE A 24
MEA 7171 A3 77 AE wF Aol i A7} o] Fol A
dzX, FgriE2e AL AAddeANE 73 1749 A8}
FAE = v, A 9 AEAE G 7o HHAM AL £ AT
(Bajaj &, 1983).

74 AAAIemAEY HH)E o8 71X AFRHEH z2{H
7] 2 R ol A whFEE S wH(Bajaj9t Pierik, 1974), Ao dHe &
Fefol M Hoks 2wl A AstA dojuton gk wix el Aoy

Aoz ¥& auxin/cvtokinin®l&ol os SEFEAT NAART M

-}

o

=5ppm$ PBA(6-benzyl-amino-9-(tetrahydropyran-2-v1)-9H-purne)

(5A4pM) ZFo] AefA Fxol EAHo)Urt. ek ojgst Ayl Az
FEH 718 ESIL o] FoIAAY Ee FHORZEEH HAH Nz FA4Y
=d o] A R AEMZ wdo] tedcty o)

Stol AAHL HEA A B2 A2 FEE AT F2 Az}
Hed, FEs g DA FolA, ol wigdel dojy HH
A A FEE NAACRTxM)® PBAG4xM)e F{o|don ol
Mo dRAMES dEHo2 wgadn, A9 100% AHAS A
Absk i cH(Bajaj 9 Pierik, 1974). Z12iut, PBAGGAxM) @& A= w9
237 FESHAT PBAQRT7-135uM)9 TAA0.06-5.7 #M)9] tThkst
23 sxolM widd A2 FF9 slolol A F(bud) Bl £A 5
ATk A (Pierik®t Steegmans, 1975). Y¥FA © 2 cytokinin/auxin
o v g B2AAE o £ Aol FUtsAo, 1 AR FEol o

_.7_



g} gg=1l '‘Rose Marie’®] 4%, PBA(135M)%} IAAW0S7« M) 2%
oA zto} F Hd Q) 106708 Aot7h dojH i wo LS A
HAAE AHFoles sty 2 F HujdFdozy HIHAtn 34
}(Pierik 9} Steegmans, 1976). 12831 PBA7l 8l TAAG 7 M) @&
A2 SHOZM shootE E& F AU, 44 L2 =HAoH, BE
o] 73k AEA7L dojF et T

Darimont 5(1982)2 wjFell X F-Aote] AL AN w2 93
o FFol Y@= RS LAJNA ST, isoperoxidase®] W= F ¢}
Zxo o)z o2 7R & FFoZRE zelE )
Bach(1987)= 20708 F%9 ofd A AHY AAH S v np A
29 AL gF3Ae ‘Rou Golden Yellow'?d ‘Red Panther ol A
Hauvkgg BAYn 3

A5 v % (meristem culture)& F3te] Freesia mosaic virus$}
Phasealus virusg& 75%38 % AAE 4 At Brants® Vermeulen,
1965; Brants (1968)= ¥l ®h 9lth Bach(1981)= 16709 £5& 8%
A wiFst =, ‘Rinvelds Golden Yellow'S 7FA| 31 X1 27.5%9] 4
=4 A4S ojulNeH AFeA dojil AFHRELS A A&
I Aol ST A Aol AT} wpelg vt HYr) =
g BAENE 27 SQAdA 47 delF she Aol AYH F&
FEFE vAE Aoz R

Pierik®} Steegmans(1976):= 3lololl A LA F = A Z(2cm)E WY
sasd & Y wigd AzdA A Moty HI FE
auxin/cytokinin B & Xt FFo o o&sgon A sjdd Nxe=
PBAgle] TAA(057 xM)E &gt @Eul oA wZo] &o)3y &
AT A5 NAE 58 AT Bugqrch

-7 A (adventitious shoot)®] Wolg] &S 12A13F F< NAA0.64
M-0.15ppm)& -3k AA wjRlo] A3 ¥ 22-44,1M0.5-1ppm)
BAE /3 w22 &H22H Immo =3 (soft stem)S FE3ch

_8_



(Hussey, 1977). 3, 98 iAol A F2]¢] o] o] Fojx T}

Zola®t Vilcane(1984)= Fusarium, Freesia mosaic virus®} bean
mosaic virus$l€ FHFE o3 3R2EFTY BFHFE wiLsA=),
oA LA AN BojR FolE VNFTAEFAS AH-¢ 1982-1984
dell 2000708 AEAE vA WAAZROH o] wRle]l Hal AAHQ
F4 & A8t o]l &5 1 Jria 3l

GAHA wiFS A 27 FF NFES AT BEA f 2 L A 2w
Fe T FAA WolA fFrol AR e WHlH, oA AANAE
of tiste] f&3tA o853 ThBajij 5, 1983). Bajaj®} Pirik(1974)
= Ze Aot A viFA| 71 o] ddTA e} AR H wX)o] we} of wgo
o2 7HA FE7F de& BFIHAE b ol R T x|o} §FAR o
gtLte] FAA vledg @Ag up gk

252 £33 774, 9, 3o}, 237 (pedicle), F(anther)d] A& ol A
A He] A= callus MM E THEA =4, NAAWRT? M2 PBAGA
Mo 3bo] 7H AR Aoldv ek ofuY e MH(lem)S A
2 ol A 4-5F ¢tof] Ry, e 281 f93 AeiA Yolg
7t F48 S7EATE A B E ST o] Fo] Hom RE Yy
v AAA 7tEdelA sfotrt 4 & wg& vERATHA skt 2§
stotu L YEHCZ ¥rEsRe™ Ao 100% HH 27t FEEAE
gl &, 7 stemS 7FF & 3 E(spath)oll S8 W= o slol= ¢
B wFolvt &AME] MId R B whEo] Hojurise AMEE 9
3l 9.t} Murashige®t Skoog(1962)2] v}kl H 7l Heller (1953)$}
Knop(1884)8.t} o] @& %o AAZE FE3¥U U, glucose H3=
sucrose?] H7F= FBFHolw 88mMo] 29mMM.t} °F3 & 3}F o] x) vt
Al Ao QoI glucoser}t sucroseo] 93 F Q3 xpo]i= vL}E}LL
A ksl 7h G453 Ay AL 20CAM M £ AR A
A eks 17T 21°Cell Bl3ke], 2574 o] FojHthar s4ict.

Mori 5(1975)& NAA, hyponex, tryptoned} bactopeptoneg 7}

-9 -



g X A ‘Rijveld’s Golden Yellow 79 Zol2RE Aers
At T8 F9 AYrEs 24-DE3MS KINR3ME H7}
Linsmaier9} Skoog®] izl A 2747t A4 FujF A7) o]
3749 AUz RY dojgyun Y tHStimart® Ascher, 1982).

NEZZu G Yvkd ZdoM B o BE 79 AAAE Aex
A FAlo NBRE F 5 e FAYo] 9lSo] Bajaj¥ Pierik,
19740 o)t w1z v} YA oz | @HEsE Fo] o XY
i, auxin/cytokinin®] H]&o] AWejx ¥yl Telm Az Yikel HAF
A AEE Fn FAoh BIE awxing F Fvtel we} Zvhsg o
cytokinin F7HA = AR Nx A 7bF ZAS cytokinind
PBA%I S ™, BAS kinetino] 1 thgoldcta dtof v Aejxel 7)1
Dol o2 HAA A FA Yojkor}) HAZ ZwoA o] 2
a5 2o o3 F kA Aoz R A7) Aol @HEY, 1F
& 7HA A28 o3 # Zol Hystm ok

Bajij¢} Pierik(1974)= ZlolollA A& AejAE @A Azt & 535
ARel s shA e, Alfuigo]l N AHNS W Aeyxvt Ha gL
R AWzt o Aae BRANA woh GEAA Ago] Frim
sraleh Al g vix) A2g A8t o2)7bA auxinF o+ cytokimn
E 338 Hded, 71EuA ¢ IAA1L4 M9 Kin(186 4 M)& A7}
& o F& Aol o] FoHh e} o] wix|elA W3t 9hA )
A=A = Fdch. A9 M)A NAAWOSA M) PBA(I3S54M)
EReMAeY NN B AL AxEAut Folol A f7)1E A A
© NAAL4pxM)9 Kin(@8xM) Altiujk @A Az U7 (shoot
primordia)®] #3& §5% + JAFHMor 5, 1975).

Agar WA|ol A Altiuigd @ Al so) BFLe Azstie Ado] 9
¥ ¥} Stimart®} Ascher(1982)% Linsmaier®t Skooge o] wul =)
A 7-102 Aldheled 8F F B3I A} WA Fo] 8 AR =739
oo BYAe 7] 4F ¢ o) 2F vl o2 FUlelya, 2 & A Y

A
&
AN

.
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o] dojxar sk
Mori (1975) 5 shoot®] 2&& 2387 3t TAA1-57u
_9__

M)+Kin(9.3 M) #H7tg wiX]o] shoot7} B3E= AHA2E 7|1
Sdd HEAE A7 939 NAAL-54M)E H7leoax witol
FEE ATk A

A wiokIzbe] @ AFE AHyd Stimart9t Ascher(1982)% 4

Auf 2ol A 277090 Fob Al wiFAlzl e xolA Sgdk AR
(Freesia x hybrida cv. Bailey)E @dojWl o o] 2&-A9 7997} 3
Yol Aoz epdria g

o V)HESt ARE A wFHANA 43 A% A}
WA A= Bie $a3 9n & 24, wo] wael 93 glo] x
2 2otE ik UAE Aol o]&& 4 Jui= Mol M of¢ FQ3hch

3 mpole] 2 zH9lo] el Aofel] oA AF FATE 57) witol, A
212 W Z(germplasm conservation)& $}3] ¢

o] % & ZHojrHStimart®} Ascher, 1982).

A= virus free cell lines

_ll_



MR R ik

1. 37| dE F A= F4

TA AEE 19933 vdd==2RY Y8 Freesia hybrida cv.
Oberon¥ cv. Athene& H|d3}-¢20]A Auldt Aoz 3A oA 49
Zx7d ezl B3 3718 o] &5t

3= 05~-2mAE 2719 AL FY FE2E B AR A& ¥
# 9 337ME HAWI, 85% EtOHA A 5%, 2% sodium hyphochlorite°ﬂ
A 1583 BEE F B i 33 AHstn ¢ g E
ez ¢ AR dFe F8S 29 F9 24e e vk st
A ch.

g7 vl MS®lA(Murashige®t  Skoog, 1962)Z 319 0.9
30g/L sucrose, 8g/L agar® M7l BFZHEAL auxinF 2 a
-naphthalene acetic acid (°]3} NAAZ # 39 6-benzylaminopurine
(c]3t BAZ ATHE 0, 05 50, I0mg/LE @ - ELo2 Hasgct
7}7} o) w2 &= pH 5782 ZA3A 31, 300 mL A2z et A36] 60 mIR
BT 5 121 °C, 1.2 714l A 1583 dFsgoey sgane
cm®] 3, 0.5~1.0 em, 1.0~2.0em®) 3FF9 A7) 2 L}ro] 258HEHA wjok
st AW= 3‘4'3]94' ZE o g FJEFste] 258HER wl ksl ol
T3 A 32 E 652 dHAYG 222 B AL o 7tz

o Ay mHEow eﬁootfs}om
RS 1500~ 1600k, 1621 zcgfs}oaouq, W eE: 23+
ColM AN, MY 90 F 4SS, Aels FHE, A~ 27)

T8 EAEA



2. e A2 HE Az d=F =4

ZA|ok B7lul 0E F 2ol Belxo) VBEHE 3 YA x
d2d s5¥ Aele cytokinin ¢ kinetin®t BAE 0, 0.5, 1.0, 50,
10.0 mg/L¥ z+z} @go 2 At on, AP d3x20em)el 20mL
A EFsln Ay 9oy E 05m’e TR BEHY 1A X Aste
10958 FAch F20L 1600 lux |, 1Y 16412k =33 mjden=

3E2TAA vl 609 F BEE, N2F, AN2Zdol 58 ZFASY L.

[O

[\

{
i

]

3. whole = 7%

vpol2i A AL wx|o A Auidt A& A9} 57)uRs Fa dojzl
AEA 98 HstH W F enzyme-linked immunosorbent assav
(Clark#} Adams, 1974)& W&3}e] A3 AAAEE 2 &4 9
% 05ge WEHEHH Fold TAAMZO Wil 2mLo FEHEE ¢+EFof
(phosphate buffer, pH 7.4)& FA7}ste] vl e & A 4)H21(5000 mpm,
3%) A2l & wlol s HANEZ ALY vlolaz I AL&s)
o FEAHE Az welld 100w 2L F 4TolA 16417 ¥H< A7
°ow, 1 ¥ PBS-T bufferdl 384 43 A H3k9dch 3 A (enzvyme
conjugated buffer)i= welld 100 L8 2& Z 37CoA 1A vke-S
Al Z1E PBS-T buffere] 3%3F 43 A% 3 7)2(P- Nitrothenyl
phosphate)100 1 L& Yo ®¥&& R =dl, FreMV(Freesia mosaic poty
virus)2t BYMV(Bean vellow mosaic potyvirus)s 9 potvvirus group
9] AL potyvirus 4 A7) E(Sigma)E o] &3t AAEL AA5Y oy
Zdod 5= ELISA 7371 & ol &34 405umol A <l akqich

SlFuidE (Wu|HEelolE: Helo|ErmER A=1:11:3)7} Eo] ¢3= ¥
E At B 2 Aol M =3 E AASY 1509 F 9 MES A
294, FedA, FEAd Bt A e

»13_



IV, R 9 B

1. 3pu &S % A= F4

NAA¢ BAE 0, 05, 50, 10mg/LYy < - &L 2| & wixol] ‘Oberon’
7 ‘Athene’®] Ee|zjo} 2ua} 312 & 245t Bejx P& 278
ZAMEE A3, Apubeido) Ae s Yo nA= AFZHEAY JFgL
F50 Melsxol BAGC] NAA &8 A Fola Aea dAde] A
F olFojHoen E3 Fx7t Frhgel wel MEEo] Fvhskddh
‘Oberon’g! %ol 10.0mg/L. NAA g Foll A= 100% HEE, 28%9]
AelA YH &Y Aeix 27| 047nE ¥35 3T BA &4 e+
T AEEE AXAUS B U oopYet, AEMNA ] e B s FAo)
A3 o] R0l G & B F JAAMTHE 1, 29 1). NAAS BA9] &
x2ge 98 Hrog AKo] ¥ Fdy = 5.0m/L NAAS BA
Aol Me Az A77) 058mz ©hE Aol vlE %33 uwiy
A i) PYAHELS IT%E Ax AFTE AT, 100mg/L NAAH
2] 79 50mg/L BAX 2 FolA 100%9] ABES, 77%9 Aex FAHE,
21 730] 0.60cme] Aelx A7|E BPa Aejro) ML ddog A
FHMFS T 2 A ATFS 2 F 5 AAE ZFuigo] 9 F
ZgAjole] HAA o] }2H F7 FolE wiFPE W 20mg’L NAA
Aelell A 55%9 A~ HAA&H 67% HELEE B

AR sk AW (Yutaka 5, 1975)9% W)@ Wl sh7]uerel B9 =
90%014e) BEEE nel AAE P14 & Wol 37 E o g

Aol FegS BAY 77 Ak

_14_



Table. 1. Effect of NAA and BA on survival ratec from the ovary
of Freesia hybrida cv. Oberon and cv. Athene

Plant growth regulator (mg/L) Survival rate (%)
NAA BA '‘Oberon’ 'Athene’
0.0 0.0 3 0

05 10 0
50 23 0
10.0 21 0
0.5 0.0 25 76
0:5 95 95
5.0 88 84
10.0 100 72
50 0.0 89 100
053 100 100
5.0 100 96
10.0 100 100
10.0 0.0 100 100
0.5 100 100
5.0 100 96
10.0 100 100

- 10 -
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Fig. 1. Effect of NAA and BA on callus formation from the

ovary of Freesia hybrida cv. Oberon.

.7//////////// N
. 4

(%) uopeuwo) snjjes

Fig. 2. Effect of NAA and BA on callus formation from the

ovary of Freesia hybrida cv. Athene.
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‘Athene’?! 3 -F% ‘Oberon's vl71x19 A&S B £ 9ld:=d], BA
g&x Yol e BENAE 2o} B F7) QAR NAA Mol 2
TRt FoldFE AEET A A YAHE L AYLTo Folug =
F7F AATHZH. 2). NAAS BAS E&A 2o/ A& &0 81% o]
Fo2 FEALH 10.0me/L NAAXNZ T 50mg/L BAXH 2] ol A=
54%° A~ PYHES e NAAS BAS w802 st
ARG E&02 Heshs o] Aeja FAHo 2L % 5 A,
‘Oberon’¥} ‘Athene’®] BA ©@& #HelolM= BEF A7 = Ao
Hop zg o} Auujokg e AF2HEA B3] aquxing /b A
o) Axo 7j@Ese] HAHY QFS = Ao ehyit)
Heller(1953) 2} Knop(1834)ll 28l 78el &~ H %o NAA, 0.54, 5.4,
271 M) PBA(O, 2.7, 135, 27 M)2] A3 =% o o8 A} NAAQ2T 1
M)+PBA(13.54M), NAAQ7xM)9+ PBA(R7xM), NAA((G4 N <}
PBA(27 M) 23L& ZA3rt 493 dvl£39u. AdAs §xo
cytokinine] A o2 Ha 3k AL o} ot} auxind HF 3o}
Auxin¥} cytokining Hol AFET v &= 23 AP u vieko)
A A7F 27) 55 &b YAHAG sk o2 A= B AR
o #71uiF A9 2ol auxind cytokinin® M) A] °Fte) BT 2
Aol ASA TG E&3tojornt Fu 3 Helre WP HuE 5
& AARET A el AR shel Fol A st A
& MM Ae2E g F don A3 WA olE 1R &y B
< AP71AAN7E Bostn WAEvbe) @x)etn ol 300 o)Al Al A
e w] FE v, el Aol 37| g she] Feld Huf 1309 s E
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Fig. 3. Effect of size on callus formation from
the flower bud of Freesia hybrida cv.
Athene and cv. Oberon.
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flower bud of Freesia hybrida cv. Oberon.
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Fig. 5. Effect of NAA and BA on callus formation from the
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Fig. 4. Effect of NAA and BA on callus formation from the

flower bud of Freesia hybrida cv. Athenc.
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Whole Section

Fig. 6. Effect of section on callus formation from the flower organ
of Freesia hybrida.
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Fig. 7. Effect of cytokinin on shoot formation from the callus
of Freesia hybrida cv. Oberon.
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Fig. 8. Effect of cytokinin on shoot formation from the
callus of Freesia hybrida cv. Athene.
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3. vle)g = A

Zjxjo} wpolgx FWFE 5L st oWE ETEL Fremv
(freesis mosaic potyvirous)& HAs 2 Ax xxoA AHujgd AL
AsHA 2A =Holgles Ro) 80% o4 ¥, 1ERE S Aol Az
€ ®lol2ix HAT AH 1875%9 potyvirus free’t Lo w, 62.5%
lAEA EAATHIY. 7, & 2).

Potyvirusoll w]Al3}A 7@l Hol & 625%= dnjolej Al gn}
oy utolgtE 5& M3 wolgA FHANE BF F7} glon
Aels DAE AXNEAM A4D NEANE o F7)z S9o) nrolg A 7
A7 A PolAH nA Zde Y2 dNEAR stssez o
oA FAZE HA Fethn A (HAFL 5,199).
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e MAE vlolgl s HAL HBE 90% virus free stiabi oo},
g AR wge] BAdo] AL Byt b} 3 e PFANA =
T7BE L Ho) 5~670 Wl @ £ glomz e TolA 130
A7 wFe & F At A Ygolol T2 AAYo] LS & 7}
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B S HEE 40%01H 7)1 RF el vwsind 2 xjo]
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i FYA e Ro| npF st A zai)

AR FS Tt widkd A2} AhA FFH o] o3 s
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S 2AE 2 A A dEHA LS § vkl A= 100%, A %A o)
Aelx wiFs 5 1948 BAAE 15%, 238 6026, 3d L R0%
o olH&g MATHA 5, 1992.).
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-4

Fig. 9. Detection of potyvirus group of ELISA for Freesia
hybrida.

A @ Negative control, showing white color.
B @ Positive control, showing strong vellow color.
C : Seedlings from the open field grown, showing light

yellow color.
D ! Seedlings from the flower organ culture, showing

white and pale yellow color.
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Table 2. Results for detection of potyvirus group by ELISA
analzer for freesia hybrida obtained from open filed
grown and the flower organ culture

Potyvirus group

Seedlings

Open field grown - 20.00 - 80.00

Flower organ culture  18.75 62.50 12.50 6.25

-: Negative +: Mild ++: Moderate +++: Strong '
4. <312 ¥

Lol B7)uiF A doj JEANE g E (B Fejol e
HejolE: JER 2= 1137} S0 ¥Eo o]2d & 2404 &
52120 A7, ‘Oberon's ‘Athene’ 25 80% o] 49 =& &S U}
Bhllon, oAl solde) 3 P37 395ems} 3.34mE FIHHATHE 3).

‘Athene’°ll Y)3] 'Oberon’c] tHalH o2 &Kol £L4 B 5 gos
o ostH A gl dolAN FAE W B Hla] WAL A AE
Ado] A4S W Ho] AW Atz Fagc)

23" 103 112 ZejAjotey 3 Yo 2 RE $3lo) o2 g
H4E& veEbR Aot}
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Table 3. Results for hardening of seedlings obtained from the flower
organ culture in Freesia hybrida cv. Oberon and cv.
Athene

Leaf Root Bulb

) _ NO. Length NO. Length Weight Diameter Height
Cultivar Survival

(%) |(ea) (cm) (ea) (cm) (g) (cm) (cm)

'Oberon’ 85 563 3645 483 2486 1.54 3.95 2.20

'Athene’ 80 523 3414 4.24 22941130 3.34 2.08
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Hardening Shoot formation

Fig. 10. Proceeding of the flower organ culture of Freesia

hybrida cv. Oberon.
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Freesia hybrida cv. Athene

Hardening Shoot formation

Fig. 11. Proceeding of the flower organ culture of Freesia

hybrida cv. Athene,
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