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Yuko Omasur* and Toru Suimomura®: Induction of Local Lesion

Formation on Leaves Systemically Infected with Virus

by a Brief Heat or Cold Treatment

‘Abstract

The present paper deals with the induction of lesion formation by heat or cold
treatment on TMV- or CMV-infected systemic hosts and also TMV-infected lesion

hosts predisposed to systemic infection.

1) TMV-inoculated leaves of systemic hosts, N.

tabacum Xanthi, N. tabacum

Samsun, and Petunia hybride, developed local lesions if they were immersed 2 days

later in hot water (50°C) for 2min.

CMV-inoculated leaves of systemic hosts, N.

glutinosa and Petunia hybrida, also developed local lesions by the heat treatment.

2) The similar heat treatment resulted in local lesion formation on TMV-inocu-

lated leaves of local lesion hosts, N. glutinosa,

Xanthi nc and Samsun NN, during

incubation at 30°C, a temperature at which no lesions appear and TMYV spreads

sysfemically.

3) TMV-inoculated leaves of local lesion hosts,

N. glutinosa, Xanthi nc, and

Samsun NN, developed local lesions if they were immersed 2 days later in ice water

for 5 sec to 2 min during incubation at 30°C.

4)- The similar cold treatment occasionally resulted in local lesion formation on

TMYV-inoculated leaves of systemic hosts, Xanthi, Samsun, and Pefunia hybrida.

5) Usually, heat treatment applied 2 days after inoculation induced dark necrotic

rings which appeared in 15 to 20 hours after treatment,

whereas cold treatment

resulted in white necrotic rings which appeared in 1 to 2 hours. When leaves of N.
glutinosa bearing lesions induced by heat treatment 2 days after inoculation with TMV

were immersed in ice water 4 days after inoculation, dark necrotic rings developed

around each original lesion during incubation at 30°C.
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I. %

g3 2PL 7 v AR (TMV) REBELRE
systemic host (F A= x.32) OFECEFE2 HE 2
SEIOBEWE (50°C) Zhit 5 &, DI local
lesion NI NB = DWW TIE, T Foster
BYRIVEZELVC L - THEIh, £ TIL N
glutinosa =2 N. tabacum Xanthi nc 75 @ local
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lesion host DI TMV % #R/H 30°C Ifb (&
DOHEERBIET local lesion IHEINT, TMV
1% systemic host ZRIT %A & FAEIC LB IR
235), ZOFEC—RFNCLH EO X5 e BYLE R
ZICH A D lesion I EINBTHH 52 Fie,
Shimomura® DOFERICIBE, 20D L5 IS
X7z local lesion host DIEXKE (22°C) & 1-
2 BRI &, DS 70 30°C IKfR o 7o E E T
Z DI lesion AHRINBH, ZOBE, XK
BOCCTERMAE L SHICLTERENE THA
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57, b LWEINS ETHiE systemic host %[
CLER (0°C) TAE LHAIILE > Th DA,
T ERROMEE LTIRRZEI IS,

ZEE L1 EoOMEY P LCEREYRA, TOHER
O—FEXFTIREHRD Lchs, R TOFMEHRE
T

II. EZB#HMHESLITHE

HERWEYNY, TMV @ systemic host & LT AN.
tabacum Xanthi, N. BIO
Petunia hybrida (~2F o = 7) %, local lesion host
& LT N. glutinosa, N. tabacum Xanthi nc, ¥
SOV N. tabacum Samsun NN %, £ 7Y «
42 « v A4 A (CMV) dsystemic host & LT N.
glutinosa, Xanthi, Xanthi nc, BIXURF.=7
BRI, Ry A LA, TMV (%8RS OM
¥x fvs, 0.1-0.01mg/m! DEE DML % Bt
Wi Lz, CMV 13 CMV %@ RICRR Liz N
glutinosa DEDEGREC EED ) AMRRER (pH
7.0, 0.0IM) %*fnz CTHSEHNTERL, Zhif#R
YR L T, $AVEYORELEL, BUEOS
ATERKEORIKEY, BHBUBEOBAIIKK (0°C)
RV, PIREZ IED ¥ OFY O OWT
o tco TRECHEIEBBEELY <V IHOE
Freffd, HFEOBAIBBELOEET, OKD
FERECHES L BtERBNOERRE T &
&, FrEl A BCRELE Ao, QEBR S
OEIREMICHY lesion MR OFELBIE L,

tabacum Samsun,

Im. = B # R

1. Systemic host DIEDHIMIBIC &
i

WP ClL, TMV & Xanthi ¥ 7zt Samsun ©
HEART, BYEI L5 lesion BHOGMTOWT
BE LS, RERCIHL EDES TMV L_F .
=7, CMV & N. glutinose, Xanthi, Xanthi nc
BIVORF o =7 & OEAET, B X% lesion
B OBF LT e, TIRIEE ILEOEY DI
TANAEERLCHL—EREL 2 MR- Db
(TMV %ERE L 1-EDBAIL 30°C, CMV ##EL
T2EEDBANL 25°C), 50°C - 2 SO AE A TR,
MBEHBITNThd 30°C Kt sl ZDRER, TMV
¢ Xanthi %7:i% Samsun & OEEE O IF D,
TMV &5+, =7, CMV & N. glutinosa ¥ 7oid
NF L =T EOEERTTRY lesion AP I

% lesion @

oo

2. EBTEHBYEHET local lesion host DI

DHEMIEBIZ & B lesion DFE

N. glutinose, Xanthi nc ¥ L0 Samsun NN ©
VEET IS EOEY 0¥ TMV ZEEL T
» 30°C 122 BERE - oD, 50°C - 2 o
BV, BB ST 30°C KR o T, JUHEEE
BEFECRECHEN A DI, X Hic 10 FHsH
BELTHD lesion ABH I e (Fig. la), BE
B LT 30°C IfR - o B O MAEECL, le-
sion I Ninh -, 2O lesion ik N. gluti-
nose, Xanthi nc 331 7% Samsun NN DI TMV
BEB LT 5 30°C C2HER 7D B, KR
(22°C) KB LIE T LIBACLOECHE IR
% lesion (Fig. 1b) WHEI E LT, WbV v
TRCH Tz, WEORRNL, 50°C OHAEIL 40 B
TR TRVWEED ) v 27238, 80 BT RHlE
B0y VIR, 2500BCHLMRED ) VIR
M E i, 55°C DBAIL 10 HiEo ME T b,
50°C - 2 ZFOMECHEA TS Y v/ CERT 58 b
PIEBRBO Y VSRR I NI, ThbDOREDOLHE:
L lesion FMRLDOBIMRIL, YIRERXHWIIBE LB
DY OEL FGI5E E T, BROBLEITE\ T
HZbh D X5 IR ETR ® b it o, L
L, HERL3FEOWYOFTE, WTh o BEed
N. glutinose DOIELZHERLICEEILD - & KR
lesion AABH I Mic,

3. ERT2ERSXH7 local lesion host DIE

DANEIC L 3 lesion DFFiE

HEE M Ty, BEERARRI 30°C iz 2
Bk - 7cob, FEEKK (0°C) e 2 HRREL,
Sletc Ot 30°C 1T - 7o, ALERER, Fig. lc ¥ X
57 Y Y 2ZRD lesion ABEECH K S i
7, BEALLCESOMBRREL TW DI i
5%, 30°C ILfEich T Bk - OESHNEL L
WES, FIEOBMIIZ I 5 lesion & ikE ., T\
oo WAEI X5 lesion WELDSAFIL, ZSLEIT X
BLNnERRD, METDIECENC L - T, HD\
EHHEOMEY OIEL YIRIEL T, MEED lesion
BE CRETAHERNACL UA LI ERD, ok ziX
N. glutinose DOEHIZE6 FEX AV, TohT—F L
DEREIEL LTUTRTEDE 6EX ToELY)
BIEE LCTAVWEK TS &, 8 1ETIIAERE204,
5 3 TIT 40 45T lesion HEL BT ADRXL,
HAETXIRSHERE, 8 56 BT 2RISR
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BLTHOHRINADI, T, VIRELSHMEOHE
WOEOMTHE TS &, MBTIILERER L D
20-30 IR L T BRI AD, 15EHEE
THBERTBHH, BETITRCEAIT 15 SLUA
TR hhd, 30505 1 REICRE L, BAE
OB LTI, 5, 10, 30, 60, 120804 ME %
BARTIH, WERE O BEC 223 B 7 lesion JBRGC
B AR ERN A LN o T2, ¥ RBNBEOSE
AR, HERL3SEOWEYOFRCIL, N. glutinosa
DELHRA L IEAI S » & S BIE lesion 23T
thic, ,

4. BETLSHRBEES local lesion host DI
[T, BF/(EANIBIC L > THERE I lesion
DI

AR L % lesion WHOL&ME, DEDE2
B BHETHRAN R TEREDIG, LrL, T le-
sion MY 4 L RADEEYe U/ U AL %l 1 TR R
had0k#ELBRLC &L, N. glutinose DYJE
e TMV 23R 30°C 12 2 BRIR - oo 2L
HaMz, XK 30°C 12 HER- LB RN
5&, B X 5 TS hic lesion O RFERA
M X 5 lesion (JREDY v/ Eind) BWHEIR
BZENBLBLNTHS (Fig. 1d), %7z Table 1
WRLI X 5, TMV %8 30°C I o7 N.
glutinosa D3I W NEIC I DI HD lesion D
AEXZ, FAUEOMYEBOBMEL X hHMRIND

FREENRGE &3 LOTAIC X D RS hi

Table 1. Diameter of lesions formed on
leaves of N. glutinose inoculated with
TMV, measured at intervals after
inoculation

Diameter of lesions (mm) :

Days after -
. Detached leaf - Intact leaf
inoculation — T
Heat  Cold Heat  Cold
1 0.75 0.73 0.50 0.57
2 2.75 2.70 2.00 1.90
4 5.00 5.00 3.90 3.70

Detached or intact leaves of N. glutinosa
were inoculated with TMV, and after 1-4
days incubation at 30°C, both leaves were
split along the midrib. One half of each
leaf was immersed in hot water, and the -
another half was immersed in ice water.

. The size of lesions formed on treated leaves
were measured. :

VIZDERE U THB & 7 Eh b, HAE LS
lesion I%, v A A ARBEH LI ehLE LT, *
DHFERFIAIERIAT b TH B R S
BLOLELBRD,

5. Systemic host DIEDAMIEICZ LB lesion O

HOHOERT, BRETEH B Y X% o lesion
host DLW TS Z LI L » T lesion 2TYR
INBZEBRBELDBR I TeDT, vAAARRERL
7z systemic host OEDHUET, = DI lesion
BHEIND L0 E S E X TR LT,

Xanthi % 7-1% Samsun O TMV 2EEL,
30°C I 2 R » Db, 10 #- 1 50BN ES
T o THH&HARD 30°C 1D, lesion R OF
EABE L, EROBE, BETEIRLELE le-
sion host DBMIEOBEICI~, & DAL lesion
BRI hic < K, BE% 2 » A LHOEWEYOE
TRAVCIBECERTHEIND X5 TH - o B
Sh5 lesion 1%, lesion host DEDCHMEI X o
T E 5 lesion EFUSBVY v7RER -T2
B, FEBTLN b RICH—IT 5 & 5 BENDIR

Table 2.  Local lesion formation by a brief B
heat or cold treatment of leaves sys-
temically infected with virus - - )

Incubation vLesio_n
Vime Hostplant  goperes  rmaren
‘ &) Heat Cold
TMV Xanthi
(systemic host) 30 O O
Samsun (2~ ) 7 O 0
Petunia ( #» ) P o) O
‘N glutinosa
(local lesion host) z @ @)
Xanthi nc( 2 ) » 0O ®)
Samsun NN (#) 2 O e
CMV N. glutinose ) A
' (systemic host) 20 O [ ]
Xanthi( + ) » ° °
Xanthi ne( 2 ) z Y °
Petunia ( "2 ) P ) ®

- Detached or intact leaves of various hosts
were inoculated with virus, and after 2 days .
incubation at various temperatures, the in-
oculated leaves were immersed in hot water
or in ice water and then incubated at 30°C.
QO : - Lesions formed. (J : Lesions occasion-
" ally formed. @ : No lesions formed.
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, ORI E o TRIBZ ENED T, Ei
YIREL Y SEOMY OECUE L IB AR E
NABRERNEN » T2 TMV &5, =7 DOHEERT
[ CEBRA TR - iR T, VREYER LSS
e ) BWHER T IR X b 7o 28, CMV & N.
glutinose, Xanthi, Xanthi ne, kIO _F, =70
BEFETIINTHOGEEIHEINIeh 5 7,

TMV F7ik CMV L E£BEXOEAEOHET,
M F TS NE A INX 1-BE0D lesion HEOFE
DiEREF LdiDnt Table 2 TH 5B,

Iv. = £

TMV & systemic host( b= 2.32) DAY
T, BREIZ XD lesion MBI ID T &LIXFEHRY
TR B THBN, AERT TMV &5,
=7 DA T, CMV & N. glutinose % 12325 .
=7 OHAYT, B L5 lesion REHK I
B ERBBMETs 5T, Foster BY OMETI,
CMV L bz gz Az &8 T lesion BN BR I
BELTWED, REBROBEETIE, CMV & Xanth;
#721% Xanthi nc OEEE T lesion BFHH I hic
o fo, BB 1B lesion OFEL, HEEREYO
BOZELOMOFKECERIN S 2 & BAREVh
B2, FRREMHEICOWVT I HICET Z ML IS
NBTEENDAH S5, C o THRA LD 2FEDO v
A NALDWTRETTH BN, HKEBTRERETSC
DIFHD T A VAL systemic host DA DL
T, BB X% lesion OBHENEZ 5O TILi
HEELZLRS,

EiR T TMV &5 BYX¢/ lesion host DI
FEME LA lesion NERINS Z L%
Dotedt, TOXIRERHMELEAETLRTL
lesion UM ENDZ EPNREROFEFH L 2 &
oo, STHBMAET X blesioniy, v 1 L AHE
YR U 7e A UL B W TR S W B b DTH B &
ERFAEOERNLBHBEIND, Z0%E, WLE
ks lesion XW-Thb ) v/ ReERDND, RE
B RRZ OB IPAIE Y A AV ADHIENRTT L LG
T Tnd EBbh2WALTH - T, TTE
HWREMSE T Uik PRI » 7o & B 5 B0 Clk i
B XD MROBRENRBI B VES That, Th
boI Ehb, ZORERZHERAICILY 1 1 ADR
YAETECAE » Tl A S OBEINRE T B i,
FHoKD B\ IEAKIKIZ X B LA lesion TYRICE { —
HEORE~DFI&&5]& & LB o Tlkin2 &5

2z bhb,

H5FEOERBEND, TMV R LK syste-
mic host DIELHME LA lesion 2B
Ehs BROMRITENS) Z L%, &R,
systemic host - local lesion host \ % R334
T A NARTBEEDENTEHRELEL T HHHITIT,
FDOEQOBENE R X ORI X » TRENZIL le-
sion 2R EN D % 2 LB LI 5 T,

PAER~NTE Az X 5 AlREAEC L % lesion TBHL
DOHERER I35 = &1, local lesion host i
TR IS local lesion MMM DIEA & 7D
FEORNDBLDEEL LMD, ZhbO KO0
TEASHOBHIBETH 5, :

V. & =

1. TMV #%#%L% N. tabacum Xanthi, N.
tabacum Samsun 75D systemic host DIELEE
2 B8R (50°C) T2 MM T5 &, < O Fe
lesion 2B IND Z & BRI TR, RER
DR T, Yo, TMV &=y, =7, CMV
L N. glutinose & 12l3<F . =7 DZEERTLHH
WMEZ X% lesion 2RI Wiz, %lz, TMV %f:
L7~ Xanthi, Samsun B L ORF , =7 DL
2 HEkK (0°C) T 10 -1 5HAET3 &
X oTh, BRIZEVCSZHDOEL lesion 25THR
INdZ &R LI

2. BiE (30°C) T TMV &y Rgxei N
glutinosa, Xanthi ne, ¥ X7° Samsun NN 7z 20D
local lesion host DIEAHERE 2 H B BYK(50°C) T2
DENESTS &, TOBSIEVBRCFE-1EET
H, ZhBDIER lesion BHHE I, ¥, 2D
IO EHRY SRR 2 HEKIKT 5 #-25
FE U icB &b lesion MBI iz,

3. WAEC X o THE IR lesion X, MO
BENE S (BUOHELAEE 1ETEEDEW Y ¥
TREBVBELURGEN, BOEC X - THEREh
DENERRTL » Tie, BYLH L% lesion XL
HE 15-20 BRI TS MR D ) v 7R &7 o T2,

5 A X B

1) Foster, J. A. and Ross, A.F.(1968). Phyto-
pathology 58 : 1050.(abstr. )
2) RBHTF - TR # (971D, BHFEH 37:22-

28.
3) Shimomura, T. (1971). Phytopath. Z. 70:
185-196.

4) Shimomura, T. and Ohashi, Y.(1971). Vi-
rology 43 : 531-532.



Plate 1

Fig. 1. Local lesions resulting from temperature treatments of leaves of N. glutinosa.

The treatments were made on detached, TMV-inoculated leaves after 2 days

incubation at 30°C.

a: immersed in hot water and then incubated at 30°C,

b: transferred to 22°C,

¢: immersed in ice water and then incubated at 30°C,

d: immersed in hot water 2 days after inoculation and immersed in ice
water 4 days after inoculation during incubation at 30°C.
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