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Effect of Uniconazole for Preventing Vitrification

on Gergera jamesonii 'Sonia’ In Vitro

Chang, Dong Jim - SO, In Sup - Kang, Hoon - Han, Hae Ryong

Summary

This study was carried out to prevent vitrification and to promote rooting on ‘Sonid
plantlets (Gerbera jamesonii) with varied concentrations of plant growth regulators and
uniconazole application in witro.

The results obtained are summarized as follows : Combinations of 2mg/1 BA and 0.2my/l
NAA were more effective than those of 5pg¢/l Fulmet and 0.2mg/l NAA for plantiet
production from in vitro culture of shoot tip. The higher cytokinin level in medium, the
more increasing trend of the vitrification of plantlets was observed. High concentrations
of gelling agent decreased vitrification while the increased sucrose concentrations
promoted vitrification. The low level of gelling agent was less effective in preventing
vitrification. Uniconazole at concentration of 0.5mg/1 caused significant reductions in
preventing vitrification and mass propagation of plantlets. Under the higher sucrose and
the lower gelling agent levels in the medium were promoted vitrification, but it might be
beneficial to use 0.5mg/l uniconazole to preventing vitrification and to increase chiorophyll
synthesis. When silver nitrate at concentration of 1.0mg/l to 7.0mg/l was applied in the
medium, ethylene production was decreased in control at 80ppm in cultural vessels
756. 4ppm in untreated control, whereas there was no differences in ethylene reduction
between AgNO,; and uniconazole treatments. The best results for rooting response of
plantlets were obtained with 0.2mg/l NAA in the medium, but the application of 5u¢g/1
Fulmet known as cytokinin promoted rooting or secondary root formation in addition to

mass proliferation of plantlets.
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Fig.1. Normal and vitrified plantlets of Gerbera by shoot tip cultured for 8 weeks in vim
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Fig.2. Transversal sections of glaucous (G) and vitrified (V) leaves of Gerbera jamesoni ‘Sonia’ plants

in vitro. Arrows indicate adaxial surface of the leaves. Magnification : 10X 40.
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Table 1. Effect of cytokinins on plantlet production through shoot tip culture of Gerbera Jamesonii

‘Sonia’ after 8 weeks in culture.

Cytokinin No. Shoots Mean shoot Fresh wt. Vitrification
(mg/1) /explant length (cm) /explant (mg) intensity”
Control 1.0 g” 1.6 e 12.0 i ~
kintin 0.5 2.2 f 2.4d 18.8 h -
1.0 2.7e 2.7cd 25.4 g +
2.0 3.3 de 3.0 bc 32.3f ++
50 3.54d 38a 30.7 ¢ ++
10.0 3.3 de 3.5 ab 24.7 g ++
BA 0.5 3.5d 2.2d 2.3f +
1.0 3.7d 2.2d 42.6 d ++
2.0 58b 39a 60.8 a +++
50 4.6 c 32b 52.3 b +++
10.0 4.2 cd 2.8b 484 c +++
Fulmet 1.0 2.8e 2.3d 20.2h ++
(#g/D) 5.0 6.5a 3.5 ab 48.8 ¢ ++
10.0 4.2 cd 3.0 be 40.3 d ++
20.0 3.8d 3.2b 36.5 e +++
50.0 3.0e 3.6a 30.1f +++

¥ -none, +below 30%, ++ below 50%, +++ high 60%
” Mean separation within columns by Duncan's multiple range test 5% level.
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Table 2. Effect of cytokinins and auxin in combination on growth response of Gerbera jamesonii ‘Sonia’

after 4 weeks in culture.

Treatment No. Shoots Mean shoot Fresh wt. Vitrification
/explant length (cm) /explant (mg) intensity®

NAA 0.2ag/1

+BA 1.0mg/1 5.2de ” 32¢c 657.5 c +
2.0 9.8 a 3.8b 824.2 a +++
50 6.0 c 4.2 ab 736.3 b +++

Fulmet 5. 0pg/¢ 7.8 b 36b 812.7 a ++
10.0 7.5 b 3.5 bc 523.6 d +++
20.0 5.3 de 3.9b 554.2 d +++

NAA 0. 5mg/1

+BA 1. 0mg/1 3.6 ef 3.5 bc 732.4 b ++
2.0 57cd 3.5 be 844.6 a +++
50 6.2 c 45a 812.3 a +++

Fulmet 5. 0Qug/] 5.0 de 3.6b 825.6 a ++
10.0 5.5¢cd 4,0 ab 834.3 a ++
20.0 4.8 de 4.2 ab 756.4 b +++

i

+below 30%. ++ below 50%, +++ high 60%

” Mean separation within columns by Duncan's multiple range test 5% level.
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Table 3. Vitrification response of two type gelling agent on Gerbera jamesomii ‘Sonia’ after 4 weeks

in culture.
Treat t Gelling agent No. Shoots Fresh wt. Vitrification
reatmen (g/1) /explant /explant (ng) intensity”
BA 2mg/] Gelite 1.25 84b7” 810.0 a +++
+NAA 0.2 1.50 8.2 be 775.6 b ++
2.00 7.9 bc 722.3 ¢ ++
Agar 7.0 9.8 a 821.2 a +++
10.0 7.6 cd 800.7 ab +++
13.0 6.9 de 692.4 d + +
Fulmet '5u9/1 Gelite 1.25 7.2 b 758.3 b +4++
+NAA 0. 2mg 1.50 6.4 e 708.6 cd 4+
2.00 55f 532.4 f ++
Agar 7.0 7.8 ¢ 812.7 a +++
10.0 6.6 e 637.4 e +++
13.0 6.3 e 511.6 f + +

Y -none, +below 30%, ++ below 50%, +++ high 60%

» Mean separation within columns by Duncan's muitiple range test 5% level.

Table 4. Vitrification response by various sucrose concentration on Gerbera jamesonii ‘Sonia’ after 4

weeks in culture,

Treatment Sucrose No. Shoots Fresh wt. Yitrificgtion
(g/1) Jexplant /explant (mg) intensity”
BA 2mg/1 10.0 6.4e” 535.4 e +
+NAA 0.2m/1 20.0 9.5a 801.6 ¢ ++
30.0 9.8a 824.2 ¢ +++
50.0 8.30b 936.8 a +++
Fulmet 5pg¢/1 10.0 5.3f 426.5 f +
+NAA 0.2mg/1 20.0 7.4 cd 715.8 d ++
30.0 7.8¢c 812.7 ¢ +++
50.0 7.2d 893.6 b +++

Y -none, +below 30%, ++ below 50%, <+ -+ + high 60%

” Mean separation within columns by Duncan’s multiple range test 5% level.
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3. Uniconazole IR0 &3} #ag{L=
4 Bhit

(& 6> uniconazole FEFA] WA sl &
PLBEE Jeld ZA 22 cytokininfol A=
fulmet 2t} BA 7 F& B4 PolA 47
71819l e uniconazole BE+ 0.5mg/]1 M
Bt ks gobXdA HHA{L kol &2
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4 Gregg™' 7t §3-3tel aifdi S MEls<
A3E @ET A3, Chin''o] ofaztetA A9
AR A EEM YT Ancymidol & &
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Table 5. Comparision of chlorphyll contents affected by gelling agent and sucrose concentration

on Gerbera jamesonii ‘Sonia’ after 4 weeks in culture.

Treatment Gelling agent Sucrose Chlorophyll Vitrification
(g/1) (¢/) (ng/g9 FW) intensity”

BA 2mg/1 Gelite 2.0 332.74 ++
+NAA 0.2ng 274.56 +4+
213.25 +4++

Agar 13.0 364. 37 ++

301. 24 ++
236.28 +++

Fulmet 5ug/1 Gelite 2.0 302.71 ++
+NAA 0.2mg 243.04 +++
183. 22 +++

Agar 13.0 323.83 ++
274.38 +++
194. 36 +++

Y -none, +below 30%, ++ below 50%, +++ high 60%

" Mean separalion within columns by Duncan's multiple range test 5% level.
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Table 6. Effect of uniconazole for the plant production and preventing vitrification on Gerbera

Jamesonii ‘Sonia’ after 4 weeks in culture.

Treatment Uniconazole No. Shoots Shoot length Vitrification

(mg/1) /explant /explant (cm) intensity”
BA 2mg/l 0 9.8a” 3.2a ++
+NAA 0.2n/1 0.1 9.5a 3.0b +

0.5 9.0b 2.4 ¢ -

1.0 7.4 ¢ 0.7d ’ -
Fulmet 5pg/1 0 7.8 ¢ 3.6a ++
+NAA 0.2mg/1 0.1 7.5 ¢ 3.2a +

0.5 8.8b 2.2c -

1.0 3.4d 0.8d -

¥ -none, +below 30%, ++ below 50%, +-++ high 60%

” Mean separation within columns by Duncan's multiple range test 5% level.

* The medium for this experiment were supplimented with 0.7% agar and 3% sucrose in MS.

HE F3R1 #E 9t Mcdaniel o] ity
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3 EREe BXBEA ot
uniconazoleo} o}¥A| HEHLE YAsl&r1E
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o] FiLste A= FWLVIIERST Jet
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AL HBEY EX e @M fEalA
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Aol X EmRErel Mol EME &
MEEEAAME He ERFE S&o) M 4
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Table 7. Preventing effect of vitrification with uniconazole and varied sucrose concentrationn on

Gerbera jamesonii ‘Sonia’ after 4 weeks in culture,

Treatment Uniconazole Sucrose No. Shoots Shoot length V.itrificgtion
(mg/1) {9/) /explant /explant (cm) intensity”

BA 2mg/]

+NAA 0.2mrg/1 0.5 10.0 3.2d” 2.2 bc -
20.0 58c 2.2 bc -
30.0 90a 2.4 abc -
50.0 82b 2.7 a +

Fulmet 5upg/1 0.5 10.0 3.8d 2.0c -

+NAA 0.2m9/1 20.0 5.3 c 2.2¢c -
30.0 8.8 ab 2.2¢c -
50.0 83b 2.6 ab +

Y -none, +below 30%, ++ below 50%, +++ high 60%
” Mean separation within columns by Duncan’s multiple range test 5% level.

* The medium for this experiment were supplimented with 0.7% agar sucrose in MS.

Table 8. Preventing effect of vitrification with uniconazole and varied gelling agent treatment on

Gerbera jamesonii ‘Sonia’ after 4 weeks in culture.

Treatment Uniconazole  Gelling agent No. Shoots Shoot length Vitrification
(mg/1) (g/1) /explant /explant (cm) intensity”

BA 2mg/ 0.5 Agar 7.0 9.0a” 2.4 a -
+NAA 0.2m/l 10.0 7.5 ¢ 2.2a -

13.0 6.8 d 2.2 a -
Fulmet 5pe/¢ 0.5 Agar 7.0 8.8 a 2.2a -
+NAA 0. 2mg/1 10.0 8.2 b 2.0a -

13.0 7.3 cd 2.0 a -

* -none, +below 30%, ++ below 50%, +++ high 60%
» Mean separation within columns by Duncan's multiple range test 5% level.

* The medium for this experiment were supplimented with 3% sucrose in MS.

o] JHLPIke]l & EAE iebiigdch b 29 ozt MBHEE Y8 BiRANAE
oAt A~ Bl 4 ancymidol = I3 BE"S & R BFRE7H dA=
FEA AR callus §7le] AdHolw F3, 2 UFE & 4 URAR &Y A Zi-
L ®plo] YAr $xslo] W) EBLP mmermannd Cobb* 9 iERolAe} o] B
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Table 9. Comparision of chlorophyll contents between normal and vitreous leaf tissue affected by

uniconazole on Gerbera after 4 weeks in culture,

Treatment Agar Sucrose Uniconazole Chlorophyll
(9/D (g/1) (mg/1) (ng/g FW)
BA 2my/1+ 7 30 0.5 546. 35
NAA 0. 2%/1 none 154.27
7 50 0.5 513. 43
none 107. 43
13 30 0.5 622. 46
none 236. 47
13 50 0.5 582.63
none 183. 54

2 EXe By #Hsboll ot EEB{LEH I Table 10. Ethylene generation during

N N subculture for Gerbera plantlets as
T = '} oy
Rt vlag dle 2sid, axy axs affected by AgNO, and growth

ez Xl BEt#M249 uniconazole & regulator,
Hrl oS & 99eo2 fEMlsle Q&S ¢ 4 Treatment AgNO, Ethylene
holsieh ¥, & EBRERAE ®AsA /) _opm)
okobz|ul  EB#GE F o) AR (carry over BA 2mg/¢+NAA 0.2»9/¢ none 756. 4
effect) 24 il 3l BITESY wizix = BA 2mg/I+NAA 0.2 none 85.8
O RIEEE Q4L o mgny /UL 05w/ 1 87.6
AME SHA HBsIPen FEe Hgol 2 jg;
AolA e ZA%e debulo] BABE 68 of . 797
o]Q g} & olod 5t o} j=r
"“ vJa J -r7|' AlME} 3:_{ 7']3“3}-—] tﬂ% Fulmet 5ﬂm/l+NAA none 683.7
ANE HES B ¥ of T FHeok 0. 2mg/1
RPHAE 687 FAs okt YA un- Fulmet 5ug/1+ NAA none 82.7
Feiglols FltdAbol VAR Yo Ao ’ o8
5 75. 4
2 uehbd ERUERCl shswe WY 4 ; 78
Sl
NAA 0. 2mg/1 none 354.7
. ) +AC 29/1 1 195.7
4. Uniconazole®} AgNO, :BE3 @I ) 182‘8
B Ethylene gas 4 iM4Im e 5 180:3
(E10>e FUULRE Holo] Keifmamst 4 164.5
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Gerbers #MUER &2 &L B/IL§ B% Uniconazoled] #E 13

WA 3l ethylene gase] Aol 2% F9lx]
ez FEEAEBS AR S8 ¥ uniconzole
o] EESINE 1, gas WAL wP2E ¢
7l $13te] AgNOs oo} W& Azl 2 &
B E AE Aolch. Uniconzole®t AgNOy&
ol Azhslal 2 AelolA & ethylene
gas® WAge] Frlsigln BA EEuc:
fulmet FEFEE o] 4] ethylene gase] WAl ako]
100ppm Fx7} o ZFLsigdor =3, FEH
® REEJNA T 400ppm A =7} v 74314
t}, =3¢ Uniconzoleo] g sl AgNO,o
7} glol & ethylene gas WA ao] 9 o]l
4=l AgNO,ot W zlo]7} glgich

Reid”™ &2 #ula 478 FE&d Foll
AgNO,9| &7 & ¥ um3slo] Ag'olLo] KK
RaMel Al ethylene gaszt &K=< BFfol
A G HEBFEE Adsioz Ay £k
7} WAl e stel ew, Williams® $-& i
Fo| el 1~10mg/12] AgNO,7}
H7tstd S ol BRI 8 sledd
FrEe BEEAE L4390

%3, Dillen® Buysens®: ERHHEA7}
24 3k ethylene gasy} @9 FEHLE &2

e FHdolnz FEM THE AFRAIA
ol Fohx WY ¥ n 2 o=

ethylene gas BAHHN ol ¢ AgNO,o] &>}
€ B oM Bl Aot

2 W% A} uniconazole REEENA
ethylene gase] WA gkol 744 AL Reids
o] AgNO, BEA}e} nlxr}xl2 uni-
conazole G =H 7} =EHBHIRS ethylene
gas B4EE Adsls Aoz voln, 1o
XHHRE 5, FAckd Kol o EEALR
£3te FEsida ¥ 71 9l

=%, EEREHEECN A S ethylene gas &
o] EHe] Ayt £+F o2 et AL FEit
R A 7led gas F4YH BASE AL
d Aoz Hozich

5 HEEHS BR2 [/ +EFEVR
Fulmet2| ¥

oz FEEAA do4A e iR
i AAs (1D Be vle} 2o (2
d 3). dA FEY BAEERMEHER2A BA
2} fulmet& A4="oz wiazg AL fulmet

7t B EAE &5l a2 (29 33 I

Table 11. Root morphology as affected by several chemicals on Gebera after 4 weeks in culture.

Root

Treament Shoots Secondary
number dia. length /explant roots®
(ea) (ax) (cm)
NAA 0. 2ppm 12.4a” 1.3a 1.54 ¢ 1.4 b no
AC 2mg/1 7.8 b 0.2 a 4.95a 1.8 a no
Fulmet 5pg/1 52c¢ 1.1 b 2.57 b 1.3b yes

Y -none,

+below 30%, + + below 50%, +++ high 60%

” Mean separation within columns by Duncan's multiple range test 5% level.

* The medium for this experiment were supplimented with 0.7% agar and 3% sucrose in MS.
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Fig. 3. Comparision of root formatioln with serveral chemical treatments on Gerbera jamsonii ‘Sonia’after

4 weeks in culture.

11) & Felot Kkigel gAol azpao]s)
of Foll #el HEBHEMel 713 Fo=n 47
seojzxichk, 2o, #HE cytokinin F2+
thidiazuron®} Fulmet& & 47} glod o &
o FEH =%, 71¥9 BA 2t} o9 439
FE 4ol oY AKXEY HAd=E &
JAle] #gg wl glcf. »

Preece &' RAT o HMEIEANA 10¢
M| thidiazuron p§FRollAl cl4-o) FERB4A R
& uehde] phentlurea {L&#el S
cytokinin®] FEME etz ul, F Kl
A28 fulmet %% phenylurea {L&%el A
€ 7oty wol| FHE cytokining-2A 2 A3}
7k acdz 4zdd. =%, cytokining &
€ 7hAHAE auxing FHM =, BIEE &3
sle A3 of fulmete BiE7F 2tz <l
Asle] deoz gL F59 HYoME Y
¥ EAE Zhex WEFslel o AAME WY

ol & Zoa Azthc)

A7 HEHE LE Ko AAE BH
3 Eal, AulzolAl cfse HEE YA 4
7171 1A= 2mg/1 BAS} 0. 2mg/12] NAA7L
Z1E ERFEMDYE=2 Aesiojol 3tn =3,
FERLBRRE $=87] #ishde 0.5m/1
uniconazole-§ AH7lsl o] wj§¢ &3}H o]
Hdon, vixiztez Mol s E 5
pg/l fulmet BBEF o2 3kt B
A cho] HERE A E O £ 3l
At

W =

In vitro Al e} (Gerbera jamesoni) @] EBH{L &
A sta BRE £33 2l3led ‘Sonia’ Sl
< ddez Y ARFAGHEY Fi ¥
& a8l3, M= A2 Uniconazolez} iR
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M2 42 Fulmet Z¥ EE fHiFsidch

1. AREER 2989 HmtEds 2m
/1 BA%} 0.2mg/l NAAS] z§ 2 a8l3, 5. 0p
g/l Fulmets} 0.2mg/1 NAA z=3Zoll4] Fgke
v} cytokinin®} EEBE L ol +E FHHt
dadol Alslglc

2. BRES WY Arve HEY EY
s 247 v, gy s B Hole &
PHLE &A]ZAL, o3t EE L EHL
£ wWstedds EHEMY FPE sz F
3l

3. HWYWEMEA 0. 5m9/] Uniconazole 5
ol M= A% FE@gE HHEIE 54
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