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In vitro selection and plant regeneration from
fusaric acid-tolerant Cell Lines of Rehmannia glutinosa Lib.

Chang Yeon Yu*, Zheng Lu Jin*, Jac Young Jeong*,
Jeong Dae Lim*, and Young Am Chae***

ABSTRACT : Callus growth of fusaric aicd-tolerance cell lines was different depending on fusaric acid
concentrations. But callus growth on medium with fusaric acid was higher than that on medium without
fusaric acid. Especially, RF-9, RF-11 and RF-15 showed high callus growth at 100 pM fusaric acid. After
subculturing on medium without fusaric acid for 5 weeks, fusaric acid -tolerant stability was investigated.
Cell lines at 10pM fusaric acid were showed over 60% callus growth, callus growth rate at 100pM fusaric

acid was decrcased until 30-80% of control.

Key words :

M b

A 8 (Rehmannia glutinosa) & LFld &ele

3 Aol ThdA &34
1989). A%l walsh 7]

campesterol, rehmannin 52| F8

éo

of glem i, 3L, FR, MEERET Fo ozl

Regencration capacity of fusaric acid-tolerant cell lines was
different depending on fusaric acid concentrations. Thirteen cell lines regenerated the shoot over at 50pM
fusaric acid, and only two cell lines were not regenerated.

Fusaric acid, in vitro selection, Rehmannia glutinosa
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rot disease) & 2 A7) Fusarium spp. © B
oA} A4 g}, o] 3 fusarium®E WAl 71 &
ARl & Mg FF o &oltt (George,
1995., Robert and Deborah, 1998). Fusaric acid
= Fusarium oxysporumol A &% E nonspecific
toxin & 2 A Luf kol WA Eddo] MAE g
ol fFE&sA A& ARG (Driver &
Kuniyuki 1984) .
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Fusaric acid M&A MZFH Mt

x

10 pM fusaric acid7} H7H MS #ix] o 2,4-D
Img/ 1 & HA7F8t3 55 S uiotd X 3o} A~
E A FE A8 MSulAo 2,4-Dlng/ ! & &
7}3F 2 fusaric acid X5 5 pMol A} 50 uM7FA] &=
ZEAZIAA Al FE A st wikE oz
M E = HEHA] o fusaric acid?} 50 pMe] H 7}
g A A oA v Fate] colonyE BA sk Al
EFE AUt e colony 3HE dlute) A3
T2 gy, AdE AEFE Al Feia
F2A1Z1 % fusaric acid ¥=F 0, 10, 50, 100
pM7FA} Ee]ste] AT o] A H & FALS}
At AGgE A= it F dslrg YAFS
7kA 51 % st o

Fusaric acid M&d MzZF2f MatMd o XM

Fusaric acidel] theh x| g oz Add A EF
o] A& BAELZ] 98te] fusaric acid7t H 7}
HA &3 2,4-D 1ng/ 17 HILE MS w2 o} A
44Q1 celllinesE € 1709 o143 Al el & st o,
Aldiuf oFd M EZFE fusaric acid7}F 0, 10, 50, 100
pM7EA] =2 A 7HE vl x| ol A wl R Fol] A A
& ZAFSHA fusaric acid7} A H A &L wix|
NA FAE Aot v wata] A HH A A

&5 Z2F A,
Fusaric acid M MEZFZ e o] A& &S}

Fusaric acid®] AL Ad AELF2ZHE &
A A BN S E3AIF)7] Y] MS Al 2, 4-
D 1mg/ & F7atch. T3 fusaric acid A 34
A MEFe Aol ¢rdE AFAHY MEFE
fusaric acid7} A 7HE x] ¢&-& vl 2] 9} fusaric acid<]
EEE 1,10, 50 pME gl st H7EE v x] o] X
Atz AR EE A G G ZA AT

# gl DE
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Fusaric acid X&d M= M

=
% 20 749 fusaric acid A A A EFE AL
th (Table 1). AL AYA &S A2
fusaric acid 10 pMe] 7+ v x| o)A} A2 29 A
Aol WA aA A=A oW fusaric acid7t A 7HE
Al & Ao Ao} el Ao H]E] 38.3% <
A AL s+ th. Fusaric acide] 234 o2 Add
20709 AEFe] A Fme A LT what 4
olstH evt, UwtA o & fusaric acid ZFA 9 A

y

q
o
FEF R} fusaric acid?t H7HE wix| AN =2 A

#H A RS Ryt Fusaric acid A @A A L35
2 ATE 20 AXZFE] BF g5 AEZTH
o} 10 pM fusaric acid7} FA71E gjA A =&

fusaric acid A& 2o, 9N AXFE
fusaric acid7} 552 & WA o)A BT} 100M
fusaric acid7} H7HE XA He A YAE =
Asle AE¢E B 50uM fusaric acid7}F H 7+
v A o) A &= fusaric acid A GG A ETFES BT
2 AP E Yo, RF-9, RF-15, RF-16¢]
3N A EFE 110% ol 4] Al x AAE B
50 pM fusaric acid7} -8 WA WA T fusaric
acid7t FHEA 2 AR W 2 F
g AR B, Ed AU"E 204 AEFE
107} N X F50] F-A Al Bt} 70% o) /Fo] 2
HA2AAS B3, 1049 A EFE0] 70% © 3t
o A~ AL BRT
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Table 1. Effect of fusaric acid on fresh weight of
fusaric acid-tolerant K. gfutinosa cell
lines previously grown on medium

including fusaric acid 10 pM for five

weeks.
Cell Fusaric acid concentration (UM)
lines 0 10 50 100

-mg/callus - - % fresh weight of control (QuM) -

o fusaric acid®] BF7F EotAFE AA L
Hole MM F7t ZastA s Kastict

Fusaric acid AMatA Ml F ol X{std ot ™A

e o] &ste] A MEF7L fusaric
acid® TH8HA ¥ wiAloA H A Ao ui ek
T AFAE FASENE A Adkd
Aurgl A EFZE fusaric acid?F FHHA Y2
MS wiAlell 2,4-D 1 mg/ | & FA7Est 55 F 2
Al Ak A9 AEFEY AHAAE fusaric

Table 2. Effect of fusaric acid on fresh weight of
fusaric acid-tolerant K. glutinosa cell
lines previously grown on medium

without fusaric acid for five weeks.

R 122.3 38.3 28.6 16.3
RF-1" 4044  104.3 90. 4 52.4
RF-3 242. 8 56. 6 33.5 21.8
RF-4 187.5 88.0 53.9 47.5
RF-5 220.3 89.0 75.1 57.0
RE-6 252.8 45.1 40.9 21.7
RF-7 94.3 167.6 97.9 48.8
RF-8 307. 3 50.7 42.1 35.7
RF-9 160. 3 186.7 116.2 108.2
RF-10 300. 8 68. 8 43.9 23.1
RF-11 144. 5 103.1 82. 4 75.4
RF-12 275.3 134.5 88. 8 38.7
REF-13 116.3 133.5 79.8 61.0
RF-14 161.7 86.2 69.7 30.9
REF-15 147.4 133.2 116.7 72.2
RF-16 171.3 115.3 112.0 49. 8
RF-17 224.0 62.6 5.0 39.3
RF-18 366. 2 80.5 74.4 44.0
RF-19 295.3 47.1 52.8 26.5
REF-20 216.4 124.1 35.2 18.8
* Unselected cell line ;
* Fusaric acid-tolerant cell line

100 pM fusaric acid7} T-F 2 Wi ol = Agd
20 7He] M ZF F 44 AEFFo] FAgAlel
60%°) b= B~ Y 4& BAon, 53] RF-

9 M EF= Fx8]9 108. 2% 28l A2 A A
FE R v & 22 AYP S BATE Y AX

FEL TAHY 40% o)k AeA AFE B
©}. Shahin®} Spivey (1986) 3= fusaric acidE o} &
o] EntEe] ME vl o 2 fusaric acidell o &t
A callusE dAeH, 2 AP FAHU

Cell Fusaric acid concentration (1M)

lines 0 10 50 100

-mg/callus- - % fresh weight of control (OpM) -

R 122.3 38.3 28.6 16.3
RF-1° 185.3 133.3 67.2 68. 2
RF-3 101.5 144.8 136.0 47.1
RF-4 124. 8 115.0 44.9 39.9
RF-5 229.5 61.9 48.7 22.1
RF-6 326.5 91.7 57.4 27.4
RF-7 111.5 101.6 97.1 69.38
RF-8 171.3 83.7 58.1 18.0
RF-9 242.5 150.6 67.5 51.7
RF-10  347.3 65. 6 25.3 27.5
RF-11 200.0 119.1 71.5 49.9
RF-12 146. 5 183.5 134.1 58.7
RF-13 150. 8 100. 1 41. 4 47.3
RF-14 132.8 97.3 87.7 50. 8
RF-15 112.3 146.0 116.0 82.8
RF-16 126.0 152.0 96.1 56.0
RF-17  247.5 62.6 43.6 18.6
RF-18 247.3 62. 4 46. 6 35.9
RF-19 124.3 137.4 131. 4 55.3
RF-20  215.8 140.5 59.1 28.2

“ Unselected cell line, R. glutinosa ;
* Fusaric acid-tolerant cell lines
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acid 55 @elsto] F7ig wiA oA A aA <t AEZF7F FAA BT 70% ©149 AE 23

& ZAMS A3, 10 pM fusaric acidz} 3 7bg o, shiel Al EFako] 40% ol SHe] AMel A PR
w2l ol A fusaric acid A A& AUA] ¥ Alx £ B gt} 100pM fusaric acid B A | M= Aluke
F= el v)a) 38% P A AGE Rgo), e 250) oF 20% ol A 80% 7HAI A Aol A= %
fusaric acid AAgA o2 e AXFEL 25 o], Table 19| A7} Hlwste] & &, fusaric

A B L BTl (Table 2). Mwrs acidoll A&A el M FF % fusaric acid?} & 7}5 A
12789 A EFE-2 fusaric acid7)y A 719 2] Lok o w x| oA Alh vl H W 2 A
ey Ay Aygo] o 3w, RE-5, ol A FErt Aase BESE By 1'3?51
RF-10, RF-17, RF-189] 47]2] Al 255 F3 2 H4e A AxFE Aol Hrjgs Witz

A F60% 9 A AL HT)
fusaric acid7F 50 pM A 7}E wiR] oA = 8 7 &)

Eddlolzt A F glen, Ay Hfﬂﬁlb

G4 AL By AT EAE 5 U3, A

P

¢

3&&

Table 3. Shoot regeneration from fusaric acid-tolerant and unselected R. glutinosa cell lines on media with
different concentrations of fusaric acid after 45 days.

0 pM 1M 10uM 50pM

Cpll No. of Shoot No. of Shoot No. of Shoot No. of Shoot

lines Shoots Height Shoots Height Shoots Height Shoots Height
(/calls) {mm) (/calls) {mm) (/calls) (mm) {/calls) {mm)
R 2.5 1.2 0.0 0.0 0.0 0.0 0.0 0.0
RF-1° 4,0 4.2 2.7 7.0 2.0 7.6 2.0 5.7
RE-3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RF-4 2.0 7.4 3.0 3.8 2.7 3.5 1.7 4.0
RF-5 1.0 2.7 1.3 6.6 2.0 4.5 2.0 4.1
RE-6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
RF-7 0.7 3.1 1.0 2.7 1.3 1.8 1.0 3.6
RE-8 3.0 11.0 2.3 8.0 1.3 10.0 1.7 2.5
RE-9 1.3 1.4 0.3 2.2 0.7 1.3 0.3 2.0
RF-10 1.3 2.3 1.0 1.8 1.0 1.5 0.7 1.6
RF-11 3.0 7.5 4.7 7.8 4.0 8.0 3.0 7.2
RF-12 0.3 1.0 1.3 3.0 0.7 3.3 1.0 1.3
RF-13 1.7 5.2 2.0 2.5 1.7 4.2 2.0 4.8
RF-14 2.0 4.0 2.0 3.2 1.0 2.5 0.7 1.2
REF-15 2.0 3.5 0.3 1.0 1.0 3.5 1.0 2.0
RF-16 4.0 10.0 3.0 5.2 2.0 4,0 1.0 3.6
RF-17 1.0 2.3 2.3 4,3 2.0 2.9 1.0 2.3
RF-18 3.0 6.2 2.3 3.0 2.0 4.2 0.7 1.4
RF-19 3.0 3.7 1.0 2.8 0.7 2.7 2.0 2.2
RF-20 0.7 2.0 0.3 1.4 2.3 3.0 0.3 1.2

* Unselected cell line ; * Fusaric acid-tolerant cell lines
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Fig. 1. The selection and regeneration of fusaric acid-tolerant cell lines of R, glutinosa.
A The growth of fusaric acid-tolerant cell line, RF-7 on different medium.

B, C, D ! Plants regenerated from fusaric acid-tolerant cell lines.
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kore | fusaric acid A4 AX
EIE AR Fr e Hhdte BEE
Fusaric acid A AZXTFES AX %‘—
fusaric acid7} 78 iRl ojA ] 271 B
o] 4Fo] & th. RF-1, RF-5, RF-11, RF-13, RF-
19 Al X FE2 fusaric acid7} 50pM 3 7HE v 2] of]
A% &7 7} B31E o). Fusaric acid?d 3 71 vl
AeA AES B3A7Ie AL £3F 4 &9
A AN S SN E o EHFY Aol
ArEET. TGS o] 88 2 A gA A EA
Ak Al Be] AlRA A AJEA Mgy HS
A ZA AgAL AMxFer AT A Z2A7)
THEA G WA A AEAE EAIHE F

A7 E B FolA A A0 A% 4
Ao o] se] Aol opd Al X b A7 of A g
o] oy A E2RE 258 A2 A4S

A" 2zt A vl dth (Meredith and Carlson,
1982; Singer and McDaniel, 1984; Yu and Cho,
1994; Yu and Masiunas, 1994) .

H o
Al kol 9 8t fusaric acid A 3HA QA A X F
& d¥sta, Add N EFE9] fusaric acid A 3
4, Ao B L AEA AR sFL 2
AbstA ot
AdE 20 He) AT A AEe AEF
o what Adolstd o, UwhA o 2 fusaric acid 7+
/4 2l A T H T} fusaric acid7F A 7FE wl A off A

2 BY A AGE Ho & HYAH S Jehgo
W RF-9, RF-11, RF-15% 100 pMI A= 70% ©]
2o & Au 2 AL Vel o). Fusaric acid7}
A7 A o2 vl x| ol A 53 FoF Al v okek =

fusaric acid $H88 & =AFSE 23, 10 pMo A &
25 60% o]4d9 A4S Vel on, 100 pMol
e F 30%ANA 80% 7R Aol AAEE B
TE7F ot R B s A AR Fot 1
&S ¢4 ATt Fusaric acid A 3H4 X259
24 E3e8 S AEF) g} ot on,

50 pM fusaric acid T E A= 13709 M T FZE o)

4 e1de E717 E3HATDL FA e AEFE £
3t7h 54 st

LITERATURE CITED

Driver, J. A and A. H., Kuniyuki. 1984. In wiro
porpagation of walnut root stock. HortScience 19 :
507 —509.

George N. Agrios. 1995. Plant Pathology. pp343-—
346.

Larkin, R. P. and D. R. Fravel. 1998. Effct of various
fungal and bacterial bioconirol organism for control
of fusarium wilt of tomato. Plant Dis. 82 :1022—
1028.

Meredith, C. P. and P. S. Carlson. 19-82.
Herbicide resistance in plant cell cultures. In:
Herbicide resistance in plants. Edited by Lebaron
HM, and Gressel ]. eds. A Wiley-Interscience Publ.
Wiley John & Sons.

Shahin, E. A. and R. Spivey. 1986. A single
dominant gene of Fusaruim wilt resistance of
portoplast-derived tomato plant. Theor. Appl.
Genet. 73 164 - 169.

Singer, S. R. and C. N. McDaniel. 1984. Selection
of amitrole-tolerant tobacco calli and the expression
of this tolerance in regenerated plant and progeny.
Theor. Appl. Genet, 67 : 427 — 432,

Yu, C. Y. and H. K. Cho. 1994. In vifro selection
and regenération of aciftuorfen-tolerant cell lines of
Lycopersicon peruvianum Mill. Kor. J. Breed. 26 :
129 - 136.

Yu, C. Y. and J. B. Masiunas. 1994. Selection of
acifluorfen-tolerant eastern black nightshade

(Solanum ptvcauthum Dun.) and the expression of
this tolerance in regenerated plants and their
progeny. Kor. J. Plant Tissue Culture 21 @ 151 -
156.

ol B 1089, e B x7)F TFEAL ppol0.

Fd g2 B, 1991 S gnehel oFg-2

E/NLAT A FYESTHAE ppl3Ta.

- 250 -



