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i HERRER - R
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DPEHRBREENRE 5
PP ISR - BHE
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H ARER IR A RE TS 8 NSl B 35
K738 - 0 (i prnsg
1t 1EYRER SR
TEVIRESTE & ~ A %
AT - FEEMR R LU
THEESRBEENT
B o
WEEEYIRIBGES - fHR
ST R LR ik A
P B 100 24 » Kk

(viruses) » $AiH 7% (viroids) »
FERE (phytoplasmas) %45
JUB - H A 22 5 ) 3%
BiiE » RelE RIS -
TR G R R A B
MiEs e - (EVITR B0 m A0
FiE ? ki Varverid EA
(2015) #EETEERAFE Advances
in virus Research V.61 7 #&F
«Z " Principles for Supplying
Virus-Tested Material ; K
Wang FA (2018) B a
Z¢1E Plant Methods 2 T
review 5 CBIkD
BRI BRI » 4T R Ft

St

EhrimREE

pathogen elimination

SHE H ATAL S 3 L bk
FAEIREA RO RS (7

T3

% HFEE > WERT) 4
FE R R B BT o
R ~ Bk g Rk
(thermotherapy) ~ {555
(Low-temperature therapy)
AR E (meristem
tissue culture) » fif Bl i &
(micrografting) ~ {2
(chemotherapy) ~ % {# J#1%
(cryotherapy) = LI 4t

—BEE

PARE LTI ZAE B (heat
therapy) 2T SuiAd RS R
KB R ERRE - EHR
7 EHBREN G
HRRHIE, -

1. el R kT m e
ABEFAY S B o)
(movement) °

2. PR B R T
TRFHHTHEEL (replication)
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3. e i iR B A A 3 T4
HERFEFENRNA B
(silencing) °

o — 18 FH 2 ok P
VIBE SR E — LA IE
{Scottish gardeners) &7
H LRI L A AT
RIFEEOKE - Kunkel 7
—NEAREREGAERY
o 7k R B T R R #E AL
i (peach yellows diseases
HEE (peach yellows
phytoplasma) Fi5[i#EH) ;
Walkey and Cooper (1975)
T 52 30 FEE 0 47 7 AR B 19 82
B RBEYIRERTE 30~
40°CF + M 6~12 JEfE
PARRIL T BRRET A ~ R
(stone fruits) ~ FHAG - {5
# (pome fruits) » FEE5%
A FH AR -
TEEE N R BEREES
SECHIEIL T - e Y
T BR A B B R AR T e
Y - ERSHIBHLT » B
& Y S E R A
(cutting) BEZFE% (bud grafting)
T B R B Y 22 Bk - FI
TEAEYIE I (in vivo) FIIERY
(in vitro) J34EAHARES 22 B0

FEFFH IR (virus free
VE) 7] -

i E o IR
% WM LR RR R
P - 52 K AL F PG 2 L
R (E 1) - &
BIE 30~40C Ay
B RE SRR - #
- R R Y
THRYTERS (apricot 3 Prunus
armeniaca) FHES5ESEE (shoot
cultures) FFR#E R ZE B BB
BhIETE (Apple chlorotic leaf
spot virus ; ACLSV) » {8k

HeE B 28 LSRRk S S BR B G
B (Prunus necrotic ring spot
virus 3 PNRSV) 1 ACLSV »
TEHEBEHE (sour cherry s
Prumus avium) HFE ek
BRI (Prune dwarf
virus 3 PDV) F1ACLSV -

ZEREE

=i FRYEMR S (79 37°C)
NN NS &
(viroid) » [A] bk i F A 3 3
% - Lizarraga % A (1980)
BeE o FIRE (8°C) &

(peach : Prunus persica) AY% ROKERBHYFMS
Virus-infected
in vitro shoots
!
1

Thermotherapy

[ Chemotherapy + thermotherapy I

!

13 !

v | ]
LShuot tip cullurc—' l Microgmf'ting—r ’ Cryotherapy [ Shoot tip culture

.

In vitro plantlets

Virus detection

r
LEsmblishmcnr of plants in soil

v

Virus detection

Virus-free stock plants

Fig. 1 Invitro thermotherapy-based methods for production of virus-free plants

T B BEE BRI R & £ME (Wang et al. 2018)

64 REMFEIT 0021,/088 /4565




RS 8% B IR R B
(Potato spindle tuber viroid ;
PSTVd) REERAL - AR
Hi FI) RS 8% 3 5 e ) L4
EHBEELGER TR
#EBR PSTVA - FHHY
Paduch-Cichal and Kryczy
(1987) e fLERERE
% 6 fHHK 5°C ERERE
% > ZERAHE R EFIET
ZBR PSTVd » fERRHL0T%
feh KR % 16 B LR 5
(Chrysanthemum stunt viroid ;
ChSVd) » HIEZE =L
WER T (Chrysanthemum

chlorotic mottle viroid ;
ChCMVd) FTeE I RAH 7
(Cucumber pale fruit viroids ;
CPFVd) * R B fd 5 04
THRRIE 2 » W EFRELATHE R
TR B2 2E i3 (Apple scar
skin viroid 5 ASSVd) » fEWELE
fe BRI 6 B AL SR 7
(Hop latent viroid ; HSVd) °

= SEREEE

KErE BB HEYEE
FIR AR (mEEHs 4
#H#% (shoot apical meristem)
RS54 (root apical

meristem)) ZfHRRES AR 4
Bivias BAHRRS IR - H2
fEYIERRETEN L E S
% o oA AR PR RS
GEE (leaf primordia) » #EF
AR BE e TH G B TE R 2
(apical dome) * HhEEARACEE R
HRERRE » FARERHEE
W0 M EGE  EE A
SRR E (B 2) e Limmaset
and Cornuet (1949) $H42 THE
A HEE (apical meristem;
terminal meristem) * 5% &
BAGEAE - YTHLIES 73440
BERGEIRER - B

primordium

Shoot regeneration (%) Virus-infected shoot tip Virus-free frequency (%)

Fig. 2 Size of shoot tip in relation with shoot regeneration and virus-free frequency in thermotherapy-based methods. Cells in green color are
healthy cells and in red color are virus-infected cells. Increased virus tirer is indicated in increased intensity of red color. AD apical dome, LP leaf

1 B2. EMEFR eI BEAEES (Wang et al. 2018)
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1E Morel and Martin (1952)
KB e YT H 43 46 7 4%
F5%E (meristem culture) * A
B R © Morel 1F
—JUNZ DA i S HIAE
IS - A —FRREE—%F
HrA B HIRAT 400 ERERR
PRI M TR AE bR o SETEES
#% (Shoot tip culture) FHYJHY
HHMG 0.5~5 A& 4R
HiET3E (meristem tip culture;
apical meristem culture) 547
TR 0.1~0.5 A% - Il
ZFE53E (axillary bud culture;
lateral bud culture) °

T8 K A BEAR T 43 2E 4
SRRy e MV TAE (e
fife - AR MS 55
PR BITE T AR
MR - B EM
R - H AR
IR TR Il 1 i A A
# (callus culture) ~ JH4='E
HEESEE (protoplast culture)
A FERHMRESE (culture of
reproductive tissues) ° Fl|F
O3 A A AR VAR AR R I
BFHKEHTFLEERED
BE - NMBFRERERS
W8 (Onion yellow dwarf

virus 3 OYDV) FIEERER
B (Shallot latent viruses ;

SLV) ; A ERRER - &
B~ SEERVATE = DEERE A

AL EREEARE =ZER R
WREE (White clover mosaic
virus ; WCMV) FIFL =38
B film T (Red clover
necrotic mosaic virus ;

RCNMV) ; H=ZER L
A AE R R B 5 | kA B
IAFE (phyllody dissease) I
ST B (clover red
leaf disease) ; ARE LEpAE
AR (Cassava mosaic
disease s CMD) ; MH -

NN Nl - T
# (Sugarcane yellow leaf
virus 3 SYLV) fIHEHEL
EHH (sugarcane yellows
phytoplasma) ; 4= Spunta,
Nicola, and Cara “f~ [&]
FEEENE | FERRZEH
o MM SRS RR S
HERETRE - A

{LERRIE ~ RIS B E ]2
FIEEL R -

m - fRESIRE
B Y - A

o BORME - HAMARAE
Y1+ FIR 5 A AR B IR
AERBRIETE - RIS
TRo7 AR R T B TR
A GHES ) b o IeRaes
Bt R o AU
B R TGS -~ It
that % 23 I A ok Bt 4
EHR B o ERH
FHJE HI JEZF B2 (Shoot-tip
grafting) £l 2R FF A IR
» DI BT~ &
(BRIERY F - BN R
PR -

b eBEE

ELERES 7
WL B g R
MA acycloguanosine,
azidothymidine, acyclovir,
ribavirin, or 2-thiouracil °
Panattoni EA-ZC—=
FZ review W5 WE
tiazofurin ~ selenazofurin
(2-pD-ribofuranosylselenazole-
4-carboxamide) » benzamide
riboside (3-(1-deoxy-pD-
ribofuranosyl) benzamide »
micophenolic acid »

dihydroxypropyladenine
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bitriazolyl compounds »
tylophorine B * phenanthrene-
based tylophorine
derivatives » derivatives
of thiadiazoleacetamide »
cyanoacrylate derivatives »
racemic phenanthroindolizidine
alkaloids  pure alkaloids Zf[]
ABRRE BRI
SR A38 o i R EL 3L M S 2 05
R ERN AT - 5L
{EEREERI I & 2k R B2
R ARRGE BBy » WT R ph
Fries - (SRR FEE -
ELBHEREGERE
W LRER (EERES
B R SR R
SR WO T ) EEARS
wES HATHERE (FE
PG BEERIFHTR -
i oS ) 8 R a3
) BAFEY) @
A SZEAREA A B R SR
A ) RN EE (0
DNA 578 RNA 5 *
Y ERHESE) » K8
PR (PR HE R R
T) % RBREEEESE
HIERHE (Polymerase chain
reaction ; PCR) S5 il ]

HY) - WA SR LR
% © LN /riB sl :
Virazole 7] ZFRASFAYHA I
WBUREE (Cucumber mosaic
virus s CMV) FIE$E Y i
# (Potato virus Y ; PVY)
KA E B ERE R B LR
PVY HIFGE%E S #id (Potato
virus § 3 PVS) » Hansen and
Lane (1985) 7E4H 2 b
(shoot cultures) 5 f ribavirin
Al £F% ACLSV » tiazofurin
(TR) A 25 bR % (Y ) 4 #5
EMHRRES -1 (Grapevine
leafroll-associated virus 3;
GLRaV-3) > Skiada ¥ A
(2013) 1EHT%] " Agiorgitiko |
M "Malagouziaj 2 &
f » DL TR, ribavirin 0
mycophenolic acid * 3 fiZE
R - B ERHEAR
A » R KERV M S5
BRI (Grapevine rupestris
stem pitting-associated virus;
GRSPaV) »

N REREE

THZF % OR300 W R
FEAlT (cryopreservation
technique) FEH » THE &

R E R TE - FIRE
K EFRRIE - SR LRRIR
- HAEH E R 54
ek IE - MlE A
HEE®RD B HREHE A
RETFIG R AL » HoAhs3 bk
A (R H) 1E
(B PRAF BRI H K & i
ML - (K - WREE
1 BREBIE 209 7 R 4 A
Mo - BERERRE (MENEIE) Al
THIE 2K - B AR R
FRRAVEY)  RESRST A
FEX BRRAF TR B SE LT R
17 R AT HE K B B By
MefATE bk - B BRI L
W o A5 A MR R R B U
FOERA - TR SR
H R RS BRI
12 3 THEF 5 215 21 % 35
P o ORTHZF B 2 B TR
RS 1 BV R R EL T
B BTSE e ST - 8%
QIR TR YR R
TR B TR 125 E FE R [ T
BRI -

S A I 7k 2l 2 A
BHEAL - BB AR S
[ - QERA R R b —
RS AR RS v~ THEF
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S0 B BE R A AR B R R
BEEEIRTE S HARAE - ol
i BRI RS -
RERNSERL &
TR NLEE e RARTE ISR
Ik 53 A AR AR R A ETE
Pk - Brison FA (1997) 258
— {8 EAEE ) TH AR A9 v T
EEBRFRIAR LR (Plum pox
virus 3 PPV) » BN AEES
S o (o 02 R T T R e
BRHGEI RS - ®E
BRI IRERE CMV
M/ EGLUN T (Banana
streak virus s BSV) ; €84
EBR#E A 7% (Grapevine
virus A; GVA) » {tEHBEEL
G BB iR E (Potato
leafroll virus ; PLRV) Fl1HE$#%
EY HHE PVY ; B Volk
FA (2012) FI IS5
PRTF B IR BN S
Beneli A (2013) {EEEIRE
2% T BT S v R R
T ER TR -

Tt #EHEE

Al & bl 25 R Y R
RIEB Tk - TSI
AR R 2 A R AR R 2R T

FERIL G BIR: - (LR
i B HRERSER  th
VAR - AT
7.1 AR S 0 MR

SIHA R

Mulin A (1974) i -
FERILRC & o A R 2
KFRER & B B0
# (Strawberry mild yellow-
edge virus ; SMYEV) ~ B%f
PEESETE (Strawberry mottle
virus 3 SMoV) » 1 pallidosis
disease-associated viruses °
TR FE - A
HIE 2 Heff o8 £140% 5
B o VBRI & A R ML
HEEER L IREFER
RERER T (ASSVA) - T HJE
REEEHE  FOEE
#R A AH R 7 35 15 21 80K 75
Bk o 15— JL\ Y G R 08 B
I 58 B B 18 2% BT A K
iR - BRHABREERG
TEZF 5 42 1ol By 25 B A A T
ER T (Tatter leaf-citrange
stunt virus complex ; citrus
tatter leaf virus = CTLV) ¢
Koizumi (1984) 7£ i %
FH R [R) B 7 1k . 15 0 4 R
fii i © Maliogk A (2009)

fr#j4 "Mantilaria and
Prevezaniko ; 2 fifiE Ll #hg
R G (<02 2
) SHEF R (shoot tip
< 0.5 8&9) 5E
PR e R IEH R % - Pr
(Grapevine leafroll associated
virus-Pr ; GLRaV-Pr) fl
GRSPaV 2 JAFFE RS -

culture ;

EES 3

b 22 3% i BD A A S
BERBEEN OYDV 0
SLV ; BiMALE: (cv. Lloyd
George) MBS BRI R A
JIA ribavirin f1 dodecyl-N-
methylephedrinium bromide
(DMEB) ZFri&ey 1 i85
# (Raspberry bushy dwarf
virus s RBDV) ; E#HEK
H(3~4 N8 BERAGE
A ribavirin Zfk PVY
and PVS ; Lim %A (1993)
24t (monopodial orchid
hybrid ; Mokara Char Kuan

Pink’ ) RRYLZHHES
FEJFBRBE (protocorm-like
bodie : PLB) Yl &5 2%
(thin section cultures) HUZy

B AL INA ribavirin £
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HE AR (Cymbidium
mosaic virus 5 CyMV) FIEH
GRS (Odontoglossum
ringspot virus » ORV) i Sedlak
FA (2011) B AEAH A
4 ribavirin EfREL (Alexander
Lucas * Bohemica ~ Elektra
Rote Williamss) 4 &4
REGHWHE (Apple stem
pitting virus 5 ASPV) ; 1k
BRERE S EHMSER
TN EBRM S (kinnow )
K ASPV FIHH % i B A
B (Citrus ringspot virus ;
CRV) =

73 (LB ~ BRI

S TS

faeLBEL - Bk R
A MRET RS 3 MR
BRECNEREERE (sweet cherries)
fJPDV * PNRSV ~ ACLSV ;
AL ACLSY ; 122 m 2
B ACLSV f1 PNRSV ; #i
5 <R PNRSV « Hfi i

FMIHMEER AR ~ BRI

o EERR B E
I mrvk A B -
74 BYE ~ BUS RO

AT R

Wang FA (2020) F
FBE 3 fcifn 25 BR 48 R Y
(Apple stem grooving virus ;
ASGV) KEHH (Alium cepa
var. aggregatum) [ OYDV
1 SLV ; Kaya % A (2021)
ML 3 Bl 5 bR g+
(Corylus avellana) WIEER ik
BURTE (Apple mosaic virus ;
ApMV) - [RIIL - {5 I B i
H] LU iR e TR L R
Ho £ #H A 5 2 DURR B Y7

%O

LR

THARES B’ LW EN ik
R R L BRR R AR - 1Y
INAE Y47 35 238 B A fEY
BHE - RS AR 2
DAk - fn#EREEREE - —O
—OLRIFYERBECRRE
vk kFEE (A0 2 7.4 Frak)
3 Ml - B ABERY
COVID-19 » M Ri%E
NG YIRE T HHIRE
B {EYp e Y S
JERS T B e BB B iR R
REERY - DR 3 R
HERERE -

AT

EEWEEE AR
|
SEEHRIERREY

SR AR~ EMSRERIERBEHCoEES -
fER7E | (RBEEMRELER - EEEBRRHE |

WEL - EE - BEARE - REENAER - BEE -« S50l
S BRI - 3B  BER - [N - IRERS

TREE - BER - IRIEIN - ZEE - BiRE - SNHESK

IRFFEER/06-2718430 {8F/06-2722261

ik - SEITRREABE10448 155 (ELIRAHE)

ZE55H/0932-986960 ¢ E-mall : Iwy?6@yahoo.com.tw
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