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Virus - Free Healthy Plant Production through Meristem
Culture in Chinese Foxglove (Rehmannia glutinosa)
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Chinese foxglove (Rehmannia glutinosa) is receiving much attention as one of the principal medicinal crops and the crude
drug damand expands rapidly. This study was conducted to obtain the basic breeding information of Chinese foxglove.
Meristem culture was employed for virus free seedling production and miropropagation. Both Jiwhang 1 and domestic
local were severely infected by potexvirus and TMV. Several growth regulators were used for the virus free stock
production from Jiwhang 1 and Danyang local. Shoot formation and callus induction from the meristem culture seemed to
be influenced by the content of various kinds of plant growth regulators. Kinetin supplement was the most effective on
shoot formation and NAA addition was good on callus induction among the treatments. The acquired virus free stocks
were confirmed using transmission electron microscope and indicate plants.
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(Harn, 1984). whol2]xo] 7F & A EolA] o oFwlA]
3 A9 FoEEEL wlolgx o] osle FA
o] AMatd Raleldel F3F2 FHIE 7P eA Hid,
AAA ok wholeia FHF AARS] FQ prioe o
£53 Qs oleR B4 ABAAE 427} ehfeld
£28 o149 JPAE 7] 9Te] TMVS potervinus
59 wlolgiael] AlSHA =] de ALR ZAE
AR wiokr| &g o] 43 T MAake] HQ 3 rh(Lee et
al, 1998). Theb wpolels PHAAe) S FHE A
A BHog wlolgine AHHA o> AR FAT
wjoksls WA wiokal ek A AYAE $
Aduicl g2z vielglx T AAE 4& & o
H 1% 9Jut(Harn, 1984).

8 A} (Scrophulariaceae) o) £3t= A 3( Rehmannia
glutinosa)-& -eutelg v R& d&, F5, WES FAe

B¥sie oda) Szoloh (Institute of Medicinal Plant
Development, CAMS 1991).
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T3 o 33 A st s F-dn]slel A A S
A Z3le] wiokaloih iR 24> MS(Murashige and Skoog,
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A w8 Avisted o, wiAl] 2AE A Teie AR
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ZA2-e C. amaranticolor 5 20922 A FAES AL&sly
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LInfec‘red leaves(N. rustica u

1. Add to 1 part of leaves 5 parts of 0.IM phosphate
buffer, pH 6.3 cntaining 0.0IM Na-DIECA and
0.1% thioglycolic acid

2. Homogeniger with warning blender for 2 min. and
press through cheesecloth

3. Add 8% of chloroform and butanol (1:1)
4. Stir at room temperature for 30min.
5. Centrifuge at 8,000rpm, 30min.

supernatant - 6. Add 8% PEG(MW6,000) and 1.75% NaCl
7
8

Rty

Use material -
on this side

. Centrifuge at 8000rpm, 30min.

pellet - . Suspend pellet in 0.0IM phosphate buffer, pH
7.3 containing 0.01M MgCL
9. Centrifuge at 8000rpm, 30min
supernatant - 10. Centrifuge at 40,000rpm, 2.5hrs.

pellet - 11. Centrifuge at 8,000rpm, 30min.
supernatant 12. Centrifuge at 40,000rpm, 2.5hrs.
pellet - 13. Centrifuge at 8,000rpm, 30min.
14. Sucrose density gradient, Centrifuge at 28000rpm
for 2.5hrs.
15. Obtain a milkish band
16. Centrifuge at 40,000rpm, 2.5hrs.
pellet - 17. Suspend pellet in 0.0LM phosphate buffer, pH 7.3
18. Centrifuge at 8,00rpm, 10min

Lsupematant( purified virus) ,

Figure 1. Procedure for purification of TR isolated from Rehmannia
glutinosa
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Table 1. Percentage of callus formation and plantlet development
from the meristem culture of R. glutinosa.

Phyto# Jiwhang 1 Danyang local
hormore
(mg/1)  Plantlet{%) Callus(%) Plantlet(%) Callus(%)
NAA 01 250 75 20 20
05 40 0 —c H
10 11 5% — —
20 0 0 17 66
1AA 01 — — — —
05 — — — —
1.0 — By — —
20 — 50 — —
BA 10 33 17 - —_
BA 05 17 17 50 —
BA 10 X 17 —_ —
BA 20 33 3 14 29
KIA Q1 50 — 75 -
05 70 — 50 —
10 60 — 50 —
20 60 — 20 —

aNumber of explant was twenty meristems in each medium.
YThe values represents mean percentages of twenty meristem treatments.
No response



Figure 2. Meristem culture and in vitro shoot multiplification of R.
glutinosa. A) Donor root; B) Isolation of meristem tissue: C)
Callus induction: D) Cotyledon formation 2 weeks after culture:
F) Multiple shoot regeneration from callus G) Plantlets
developed from multiple shoots.

Table 2. Comparison of virus infection in the plant leaves between
field grown and tissue cultured plants by transmission electron
microscopy in R. glutinosa.

Soue Specimen No Virus Particale type
Observation Infection(%) Rod Filament Rod + Filament

Field grown plants 17 10(5838) 5 2 3

Tissue cultureed plants 37 924.3) 4 4 1

-Meristem culture 24 4(16.7) 2 2 0

-Callus culture 13 5(335) 2 2 1

Figure 3. Mosaic symptoms on R. glutinosa intected with TMV in
field (A), Meristem derived virus-free plant(B), Electron
micrograph of rod and filamentous virus particles detected from the
leaves of chinesetoxglove in fields(C,D) Necrotic spots on C.
amaranticolor leaf(E).
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Figure 4. Transmission electron microscopy of rod and filamentous

infected (A,B) and indicator plant reaction of N. tabacum (C,D)
on R. glutinosa.

Table 3. Response on the indicator plants for TRI isolated from R.
glutinosa,

::4
Indicator plant Response on leaves

Inoculated Uppered
Chenopodium amaranticolor NL -
Chenopodium quinoa CL CL
Gomphrena globosa NL CLM
Nicotiana glutinosa NL -
N. rustica NL SM
N. bentamiana NL SM
N. clevelandii NL SM
N. tabacum ‘Ky-57 NL -
N. tabacum ‘X-nc’ NL -
N. tabacum Samsun’ NL M
N. tabacum ‘Bright Yellow’ NL SM
Phaseolus vulgaris ‘Suwonjaerae’ - -
Tetragonia expansa CL -
Vicia faba - -
Vigna sesquipedalis - CL, M
Physalis floridana CL -
Datura stramonium NL

Cucumis sativus -
Lycopersicon esculentum - -
Capsicum annuum NL

aNL:Necrotic local, CL:Chlorotic local, M:Mosaic, SM:Severe mosaic.

Table 4. Serological reaction in agar gel diffustion test.

Antiserum Reaction for purified virus

Odontoglossum ringspot virus(ATCC)
Radish mosaic virus (Korea)
Tobacco mosaic virus - O (Japan)
Tobacco mosaic virus - P (Japan)
Tobacco mosaic virus - P (Korea)
“Tobacco mosaic virus - T (Japan) -
Tobacco mosaic virus - cym (Korea)

o] Z| A (Figure 2E)3} 7 AAZHEA H2lzgo] ot
A2 2E YA HLH Figure 20). |} 6570l RE|AT
Yo Tpee) A27h $a53)em (Figure 2F), o2 Ayl

Fsod A Do) AT 9L 4 9lglvH Figure
26). 4 AeARAT Ax P ARRAEAY 25
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Y sko meb xfe]E Btk AEA HAdE A 1%
9] A% BA 10 mg/Lb} kinetin 1.0-20 mg/L A7}ol|M &
skem, MAHMH oA kinetin H7bollA 3 A
weich AR NS vpolels FHE LS st o
A AEollA FE o] fEHEY, GpiAE FRIE A
o] mlolA YA RS HrHu|F o2 AR Ade
Table 29} e AMERS] A5 wlolela e 5wz

W9 5o v WEABAT U%E S 2,
HEd vpolg A= T g el TMVSY AMAFEQl potexvirusE
4 = o (Figure 3C, 3D). AAA wjoka} = Qejzo
N RHY ABAS Tree volds 29 2 2
o, A afeke] A UNA F NA A whelg At
J&%Eloi dgo] 167%91 G2 S A leA B
g5 AEAAME 134 F ShANM HEH BS%E
ZAEA A ARG kel Af wheleae] Hig A&
kAl A e A ghge] AR whel wioF A
W) AAS Folste} ANT Losk AT AL, w
g A3} wlolgag NEA B YEHAL W WL
Table 33} 2o}k Hol5=9] 1952 A FA Fol W3
C. amaranticolor 5 8%2] 7|FA & AA7Ye] =Heof
Tobacco mosaic virus(TMV)2] 71ZF¥ el Fdsgd
(Figure 3E). A&AE2] W& AelM Fejdt RTI
solate} C. quincaol| A 7)ol &9l @ AbsiolAM =25
HS A8l 2w, N tabacum samsun’ 3} N. tabacum’
brigth yellow' 5 6F el Al HEGANAM FHEukE, Adsiol
Me ARGz 2 w3 N glutinosa 5 8%
Me ZRwuiel 8450 o Figare 4C, 4D). TMV-cymo)
A8} 7¥e] Bright yellowol| A 2] HAl4+9-& TMVE| strainod]|
Geb Aolrk glent, FRPYE 2ug @AY 29, 2
L= Apolo] 23] ¥Ae] M3} gl ALz AZtHe.

Aol A E2)gt et 3z TRL isalate ®lo]AE
ORSV & 7%2] Tombamovirus$} ¥FEA|HE of TMV- P
A PSS BHo UoiA 6T S40E
ST Table 4). o19) 2ol ATATAR, 9394 9 A
Ade]7 Aoz Feled TMVE FA = oH(Figure 44,
4B).
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