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29 4NREBELOES SOETHESNTE .
ZOHEHAD | 23BEDOY A v RicdT 3 EEZ0R
ELRBREKOSDE L TEbE L, BHAENE
BThrriicdhs.

NEFERFOTHZ BAD £33 (Samsun Nc)
i TMV 28845 & SEBECRE REE &9 2.
AHFRATRCOBEBRAREFIRL T, TFHEEE
Reilickiyd TMV ORBER tE, RPRED
HAEBIOREEO TMV B4 & 2RI AC &
KXOBPALDOY A VAT ZBEWDER, v 4
WA DM, B2V TRY L. 20ER, Wi
DDV A NRiTET B RIS S P IRESTD ST
DT, ¥k ORERHD BN TREPRETAESD
ME BT ARSI & 0 ERICHERE L .

AHRERTT 2 h D kIETER L THRAIE
DORAMKFEBET B EERTHIRL S AR E i
S 0ERBEE L CRMEROGIZMNAEBEEH
AEHEREROBERT .
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1. Ry

LHEREDQ TMV HER (TMV-OM) £H 0,
BEER Y TMV 20 TMV o B&l 4
N2 (BET 54 bxe—) g TMV %88 LT,
2~3EMBoEY M 7 EAERL, —20°C T §iks
RE®R, AROKE (RIF 1971) KB TTFL 1.
TMV B35 (Beckman 484, DU-2 &)
THE L7 OD 260nm off 2.7 % 1mg/ml &
THET I Lk hRDL.

2. BRED

BEAD #,5a (Nicotiana tabacum cv. Samsun
Nc) iaisR (BR, 1981) CRBG Hk THERL
e DANVRBED EYERICEA 5 v (Phaseo-
lus vulgaris BERRAFL) #HV 447 vk
—sk2XRiEE L, BERI0~14 BEOEELHL,
EEAMH Ok L. EREHOBERIE 25£3C ©
5 RETTED.

3. EAYSIRa~D TMV DL AL
A BB ORE

TMV ZRADEANEET 3 o038 U Tk
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RELTOWBY A MR (BE 0.05~0.1 pg/mD %
BERIRE LTHY, BREEELTE Ok BEE L
ERSh-BEREHicaIhs TMV 0gR 0 72
Biciz4 57 o ¥EEE RO TROL S TR
fo. TMV #E#% 2 HH, 30E8X04BEREA
DEQHBPLFEPE,D 2~ 4 KT 2% FWL,
EhooRE»SENThASEDEBDIRH (2
HE: B® 0.8~1.0mm, 3HH: L 5~1.8mm,
4HH: 2.1~2.4mm) %20 @ALHE>T, —20
'C OBBHEICRELR. KRk 0.IM DA BRE
#¥%, pH7.0 % 10ml MA<T, #5352 w2¥+4
PF—THBRL, TOBHREA V7 v OXEICEREL
fo. wbEIEICRREE TMV (0.3~0.5 xg/ml) 258
Lz, 1#ZBoREIc A vy vEIR~I6H AR W
7o BRI HBBOhAFEEERZ, TMV BER
B X ORBECE N RKE ORBETH o TR L
1.

4. RERHEROBEHBLE

TMV #RE# B X CRERICELK4 BEOR
R RN E L, REABLREERELLOR
LU I~2mm ofih %58 (BRE, 1981) X[k
BFETEE « G L, WREERL CERBRET

(A g o

s it

1. BEHR LIOREBICI 3 TMV 5
FRBETERLBE O Lk

TMV 88#% 2 8%~ 3 A EABHEEIRRIO
FEEAICE U RSRR AR 7. ERESERE
L, BREBRICHEEAD 2852 8~10Kchh 5 RAKH
ADEO~I2 I % Hie. AEEORREEL G
BIFDORDEPRBER TR D EOEERICE T 2 FH M
% Table 1 jt7RL7-. Tablel A dh 2 & 5 I
HERE BEEc N T, 1.6~2.6/5% (Fig2.0
£) o TMV EH A4 U,

BREMICE L RBEERRBHEREETHOIRE
BH3VERBEERT INARIMICEN TIIRER
REBTHROBET, OB S i, KAt
ot (Plate 5-1).

2. 7K LOREHRCIKT 3 TMV 5
FRNEE DI KE O Hus

BWADBEICE U EE%R2AED TMV ¥ %3

Table 1. Comparison of local lesion forma-
tion between white and green areas of
variegated tobacco leaves inoculated with
TMYV.

Replicate® Ratio®
I 1.6+0.2
11 2,6+0.3
I 1.9+0.2
Iv 2.2+0.4
A\ 1.9+0.2

#  Ten to 12 variegated leaves were used
for each experiments,

»  Ratio=No. of local lesions on white
area/No. of local lesions on green
area* standard error.

OHips, | Eeo&HE, REZHLELWOWAIT2
~5SETOE ERICEY, ThooRKIcBESD
i}, 2HDS S HEECHHRKRHMOERE 150
r—n (110mm) fr—<EROTRAE L. &5
ERiIcEIFS 30~40 O JFHWER % Table 2 iz ;R
L.
BEE®2HB0 TMV BEH 0 BERIIARET
1% 0.8~1mm, KEBPTIR 0.7~0.9mm TH>
fo. BEEBZONRORBIMEIKREIEAREZ 2HEHD
REEZICHT 2EAETRUISESIHE, 4ABTIR
Al ly, 2.6; K& 1.8, 2.5 Tthh, WMEMickit
LRBMOILARIEREALO AR OKE LicRDT 2
BEHZRLY. AR 2EEKEEOEZICHYT
LRBPEWO FHEED LIZ28»5 4EHO TR
LI~L2 Thy, S#FELRB1 %0 KETEEEY
BHoNT. Llci> TREBA X D GRaBiricsy
TRPRED TMV FHMNEL, 20HROKEOH
AKEETREVWETZLS. LOLABKRE TR
4 EZBELLHOIBAL, MhiT &ML,
B ICIE D FIREB T £ OB it 7z,

3. AERRICKREROFERRECE N
2 TMV 3 o g

REBOEICHER I NBHPHRHLO TMY BB
HERNTOZO BEIRERTELIEL, 2HE,
JAEBLU4HEIR E W F N 0.7~2. 845, 2.0~
4745, 21~6.3fCHok. Eiz TMV 0 ink
HREBNOBEB B TATH D, WHPLLicB T2
W TMV BEZIGEE JHERIBTED A
{1527 (Table 3). KHEHL K> TMV Egro
EMEmBLcBOT2H 3 8EOEMNI EMS
4D D bEbDR.
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Table 2. Enlargement of local lesions on white (W) and green (G) areas of variegated tobacco

leaves inoculated with TMV,

Reslicate Days after Diameter of local lesion (mm) Ratio of
P inoculation W G w/Gv
2 0.84+£0.03» 0.73+0.03 1. 2%
I 3 1.62x0.06 1.38£0. 04 1, 2%%
4 2.23%0.08 2.01+0.06 1, [%*
5 — 2.60£0.10 —
2 1.05+0. 04 0.91+0.04 1, 2%
11 3 2.214+0.07 1,91+0.07 1, 2%%
4 3.18%0.12 3.01+0.09 1.1
5 — 3.61+0.10 —
2 0.79£0.02 0.72+0.02 1.1
11 3 1.59+0.05 1. 38+0.07 1, 2%
4 2,23+0.14 1.97£0.10 I 1*
2 0.99£0.03 0.91£0.02 1. 1*
v 3 1.800. 05 1.50£0.03 1, 2%*
4 2.36+0.08 2.00£0. 08 1. 2%*

2 Diameter of local lesions on white area/Diameter of local lesions on green area,
b Average diameter of local lesions+standard error.

*: P=0.05, *: P=0.01,

©  Could not measure due to withering of the surrounding tissue,

Table 3. TMY concentration in local lesions
produced on white (W) and green (G) areas.

Days after inoculation
Replicate Area

2 3 4

w 0.03 0.13 0.16

I G 0. 02 0. 54 0. 68
G/W | 0.7 4.2 4.3

w 0. 08 0.14 0.12

11 G 0.11 0. 66 0.74
G/W | 1.4 4.7 6.3

w 0.09 0.18 0.35

111 G 0.25 0.55 1.16
G/W | 2.8 3.1 3.3

- w — | 030 | 04

v G 0.10 0. 60 0.89
G /W — 2.0 2.1

4, AEELRERLrCaE L BRI
ki L O° TMV R T- 0 EREO i

(1) FERRMENE

Bl & IRRAAERIC B ) 3 DK R oA
Tiddtic central vacuole Ak L, MN 0T~
TOBERHBELT MEEIRELBTEENSEL
CELBOTOR, gk L, MErm
AEE KL T (Plate 5-3, 4). i@ Al <
ReEhSbDhiwZbhi BERGNEICEED, BBE
HEBE LT/ (Plate 5-4, 5), /&8 Lo

HEXD XL RETFEECEVAEL OME IR

LT/ (Plate 5-4, Plate 6-1). HEiATI G
BAERELERLT, EELCHERERK BREID L,
BFEELEVOT, VXY —2RF»ElEESH
7z (Plate 6-3). ¥-BHENRRS>IYT, KOS
THEEOEOERNEES VIR L TEEL T
7- (Plate 5-3, Plate 6-3).

TMV HFRZh s 0BT REORWEEERE h
ICHERRICEFIT 50520 RASTERELTRS
nzcEpsl, REABKB L TIRIZL 1380
HER i BEF) L BRI EBS T2 BA L BRI M
(Plate 6-1, 2). zh o TMV £[RN it L
HBEBEERSINTHE D

HEMBTIRS, 6o TMV HTFo ik £ &
Bonicdi—icl ~3 o/ EHoRTHRET 2 C
Ehig o (Plate 6-3).

(2) BEmERE

BAEMAKRICELTOREERICEVTL IR
LK TREELERD, I hay ) 7inen
HAlca D B0l (Plate7-2) . MFE IIH R
NEOBA LR & > KBEEBEL, BONITHKEE
oL, TMV ETFRERMRERAOE»ZN S OH
MEicgkE LT (Plate 7-1) . 2 AR L2245 3
LEbLhZHRETIE FWE 8% 22 L, tonoplast
HIBEE L C, Ml B TMV K743 central vacuole
PICRAE L T, &7z ¢ OBRHIC I MBI o ik i
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%3 Mlars < Aotz (Plate 7-5, Plate 8-1),
BEERicE O TRERKIEIZT 7 2 SHEOE(LE
BEEoOEBEHBTL, FhicEo TERRBEOMEL
4 (Plate 7-3, 4), ¥7: 2h >0 ERENTIIE
Pitkig K B ol ERELS oMBANEDE LT
SVTRABHEBICEOTHREShFRLEFLVWE
BR@dLhisholk.

B UBECARLOEAR At S X ORERERD
MR B LT B, LHRFEREMRAERCLT
VB RIRT b MR E B ok & ko fe MBE o SHEE I
BREEBRIC BHTHOEL RS ED L. 1
tonoplast ® Z bhi-filac TMV KT gEEsh
ZERIACARL D LREERTEL, BEALD
MEEEL T,

(3) KBS

A AL DI E o fo MR O BB SN o MRS & THIRE
M RIRA R L, WIREEE & MIQE R & DR/ vesi-
cle Bo boMEOINB T LN E D 1z (Plate 8-
2, 4, Plate 9-1, 3). Zn7:%ic plasmodesmata
PHMEREOMTHELTVELIRBELED L
7z (Plate 8-4), /- MifEEEN A —R EEbNhIY
Hodwdickd BELTHS @il R S5hi: (Plate
9-1). Zh s OEBENEIC>VLTRARL KT
BB E O IKEERZRITD S,

BEdgo MR TR S plastid 3 1F 4% 3
v ABRIKES, ThoRANELOHEEEE>TE
LT (Plate 9-1, 2). HIMERN icidy v —
2%M5 ER CRE/ME) BXUIbav iy 7
R EN, HE%EE T 5 spherosome HEIE X
e (Plate 9-2). TMV RFRAEER T L {l
ogEAflomiaTsdR LN, 1, 2EOMRIKE
FILicbosghoi: (Plate 8-2).

REMEBOMIETRIERFIMECMNOS 2%
B340 RGN EIbavEYTO
HESERLELEEDLDNZbD, HE20VREERLELD
DbHot (Plate 9-4), TMV KFi3 1 ~ 4 Bich
L BHOHTEET 205 5 i3l P i
LTz (Plate 8-3). Z3B(LL R E BN 2 IC
L2 TEERBERIGEORANRES L OHRE
BogERSh.

B, BENThoMEBcE O TLHBEABETH
B, HERikEG plastid, I ra v FYTARTHR
TMV KFiRedRohishol.

£ =S

BALEC:29)EYFSI 279402 (CMV) %
EELBA ARBovA v IEBEMSREHRLLE
KRWI EEHH (BR, 1981) THLhicL, W
PLoMicidy 4 R icxt T 2 BER cENDL b0 L
EZZil.

AERCBOTIIRPBRUROBE—Y 1 VDK
HEDLEEAN, BAD 250 0RGBHNEHBTEIC
BB 94 VR DRERYEREE LB LT

McLaren et al. (1970) ¥ X 7* Wenzel (1970) i3
g0 ADIER TMV 2B LI-ECA, EUT
REBICRREBLAGHREOMTEMAD Shlih
DI EHEL TV, LZANEEOER WSO
BHELQRRD, AEPIcBOTREHRID bR 2{ES
BoORBERRL 7z (Table ). CoRRIHH (B
B, 198]) tRohicafdBysRco CMV ¥ g
MREWLY SABRTH N L LHBELTED, ¥
A NR KT RO BRZHIFBETENZ L&2R
LT3,

AL EOWBETEST 2 TMV OF[IB KHER
i1 RS BKRETHEERZMNH D, BHBEER
REBisdsX bAtifeB Ciikd 2 E8mH%
Rl UL LEBREE,OERENSZ TMY B
HRENTHEL, BEEA3, J0ETRABTOKRK
POENENZBD 2~ 6THDI. THEYKE
DBEICBVTHENS L L OHBPRITE T 2 FER
ERARBCENERNS I D LEBEbNS.

Y ANREER LA EE LU 2 REER
O¥, K&, BBIUVZORMHSEIRENE Y 4
WARIRERY ANV EBELORSEDEORNIC
b RE BRZZEMHMODNTNE. KR« 11O
(1970 oLk 5 ETMV &4 7 v DB ED
FTIRRBEEZMG I mm 28 2 L2 QiR T
2 %8 Nicotiana glutinosa % Samsun NN T3k 0
BB &R A L, Bl 100 » 0fE
EhoERENZ TMV Bid 4 5% v oEe% 1 &
4 hid N glutinosa ¢ 132, Samsun NN & 3 105
&Y, BMFEROELVERENZ VI VZED
Rizz3205. REBRTEONKLBALVEDHRBEE
REBLEBIIFTRMOENZR AN, oo
7 4 RO PRI OAITE D iRET 2 RESEREED
ZEREhickoTE L2 ROAEBHREOER
KEELTWEEEbh3. ChoE@iiT2F8Rs
L TEREL AW THBE LREIN L ORTRTHHER



Samsun Nc¢ 2 ta0BADETO TMV o &gy - M 133

ORISR AT IC B L 72,
SETREAD O Z R T AE YA
TMV BmBoBMmEEEMA L LicLicboRED
A3, Nicotiana glutinosa, Nicotiana tabacum var, Sam-
sun NN, 4 v ¥ v, Chenopodium amaranticolor,
Datura stramonium 15 X E U 7= B 2R BE SR O 8 ik
BELUEh>0MIBAIE TS TMV BT O FE
REEZ B S hic L &R D 1 (Weintraub
and Ragetli, 1964; Hayashi and Matsui, 1965,
1966; Carroll and Shalla, 1965; Milne, 1966;
Carroll, 1966; Israel and Ross, 1967; Ross and
Israel, 1970; Spencer and Kimins, 1971; Da
Graca and Martin, 1975). L7z >THBEER
&R & ok U REBREER O S O ikt s 1 T
1, Wi TRk S MR o AR B K 0T AT
Wo TMVY HFOFERBEREES gL .
BB OB HFH AP O I FETD O &
LT, —RicBFHREMEL, BRERNOEELRS
nd, ERYODE,ok. Lo TREMBO X
EMBETRONIBERIGEL LTERKDF ¥ 71
HopEYIcERT b EBDLNE. 0T LR
BES O R B BRI SERICE VEATH 3B
RINBZEPLDEIFONE. AGRMARKO LM
MCREEL: HRERN BTEEORY MEER
PEADPZVIARLTRSNE. b0 FHE
plastid RIBRELEBTREL TCOIFLRX IV A
Bk AY plastid R b chhPREDk dOTH
b, REMABRTREONIRBETFEEORERME LR
BHicRi25b0TH 5.
FHBZIEGTRERD (LB 2 DBRBEOKR
PEESH, AEABKBL THREMBICBNTS
Z 0% | BB HRE KO Rk D S 0SB B RE
BT & D Fz. DT tonoplast o FiEEAEB C
p, central vacuole AiH&E L 7:. c@&l&%t@ﬁﬁ
BRAEZERERES S, 54 FEENELL, &
BOBEICED T2 RIERBEIHET X5 T
B0t HBEEBTRIEEOCREL . plastid bR5
hichs, ERERILCEECENTICEuIHET 2
&5 THot. ELAFLOBENIZIE L LEDN
ARoR MR ERARTRELI LS, BE
MR ICBOTRMERERE BRESREERL D LB
{ %kbh, plastid BORBL D SREVLITHOL,
Da Graca and Martin (1975) (& TMV & Sam-
sun NN R CESERESREL THEL, Thic
3| &L T tonoplast BT bhEZEHREL TV 3

M, AREHE TR plastid & 20 id EEAE Ok
X0 % tonoplast OFBOLFHBN L 5 TH D
fo. REFLHOMBTIE oML HEL T ER,
YRV =4, I+ FYTRESBECDBELTE
b, Mo EEEESENCERGEOhTHE (T
#, 1978) 3, REBRTLAG, RETHBROKER
R CERBOBEMER SN

LE,BADY 4 VA LBEELORAELET, R
WRERLBOoMETREEMBROMEIRE S hizg
BOMBHELLSHES LTS, L b3 para-
mural body ®Eg (Spencer and Kimmins, 1971),
Hs1a—Z20%EHK (Esau, 1967; Wu et al.,, 1969;
Wu and Dimitman, 1970; Tu and Hiruki, 1971;
Hiruki and Tu, 1972; Simons et al., 1972; Alli-
son and Shalla, 1974; Shimomura and Dijkstra,
1975) 20 i3kER%HE T3 spherosome @ FHTE
(Israel and Ross, 1967) L& THD, TZhdhy
A NVZOHBBBTEREL, TORELIEELT
WATREME AR LGB 0. L LABREEE
EHENTby 4 28R, 28BEERRK, X
K, RARBETUET B, FLBTIF) <A Y
¥D, see<d vy A B EORFTRETNEY
A WA BRI ITR MR LEUO X EHIER S 1
prermonTisy (TH, 1978), RPKHD ¥
R B LY 4 v 2 OREALOBREILRIET D IR
BIhTHha LiZninn.

HEE LT REARO WIThic B0 TH L Tk
ZHD < AT RMEERNSBERERL, MRl
Offic T & -[8Kkic vesicle BiEEYHEIDON, T
T-fREORER SbBEs ALY, Af, BEGHE
ROMTR NS OMBHNE/LCEELZRIR OO
5dpDie.

REEBIcE 2 TMV T OEMERE & At
M TRBREESTR OIS X ) BRETMRER%
ERLTO20RTNTH D, TIKHEETEOME
T TMV HTPBEINZIFAE R FREARLL B
BHEBICEOTEVERIBD Sz, ch b0
MR TMV Bivictk 5 M2 6L 081 5 bl
BIBBMBMETRREZCEERLTEY, BEHIC
EU-RPREHRo TMV EXRERIEE 0 £h &
DHEVEREMEOHBTRIBEEOZNICHELT
LD BEL MO ET,HEC b, TMV 43 iciE i
TEHMCAET B LEDEEELLNS. Chid
M2 54 OFIRA B RE 1T B 1 2 BRI [ oD B AR
LY bARARBICENW TR Ebh 2HEELLE
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LIl TH 3.

AR TORUSREEMTOE NI TRE
ERREESLENBOEEEZRET 2 B Tmiikkic
B 1 3 R B L AR DT R HIZR (L % BEME I L B BIAR
LSRR ERMNRD ONT, KERTIRZORE
ZHO T T TER LD

B/ oo 74 vE B EAEEATHERVLOD
T, BEMHBR» OBXSNINSREEYE IKEL
EETVEIbDEEZLN, BEICL THRFEAER
K0T, ok AR OERSEET R
TURESOBBER BN S, ChRlEEEh
BT 2 EENERIKE ST 3DOTREVLEEL
>h3.

& %2 (Nicotiana tabacum cv. Samsun Nc¢) @
HAD¥EoABFLBEHLLE KB T2 TMV O &K
By o BEREA LB L 72,

1. TMV BfFE#Hipaific 80TE Bbh,
20K IBEPICE I ARBEROK 25 TH O

2. RBPRBOLARABRICEOTPPEPLHT
bofds, ¥EEI, 4HHORHEPH,LS EREND
TMV BRFELOREENTEHL, ABEKORK
»oEIEhZ2EBD2~6f5THD 7.

3. HEREIREPREikETs40H0RERED
WEBE LU Z O BTHMEERREL T, MEAE
i S BB & TMV W FOFELERE £ ik
BLUIHRRO LS BARRSE S .

D AfkLUgalHscs s 2 BEREABO
M RechEL, MELTERERELL. Chd
OHRIcENTIE TMV KFRERLMAREA
ERERcEALRBTEEL, AL b iREM
BTk K& ERERKL, ThZoBbREME
TErO.

2) FHABROMRBICE D TREBIE /I LoEL
OBREOBUBRE LN, A% | BEIFERES M
L tonoplast OB TH Dz, T hickE T plas-
tid %7 RERG EMREREORENEC /. Ml
HEo st 3Rl AREMTI IR LD
iz, TMY FRABBLIUCREMBOLFhicE
T d tonoplast Ofifiic &> T HRER IKBEL
Tz,

) WEERD S MEBEATRSh I ENE LI
BOTRAR, BEHHABROMICHEESZENED S
hishpot. TMV KT} A AR OB/ A oMk

BT RGN

49 DEo#E,DL, AfaiRo TMV B2 # GF
HRER) RBEEoshCERTHEMIC LD S
THERHBO TMV BLBRERELE O Bichk~T
fEW R 4 R HERE IcbE 5 MR 2 BB L2 By ke
KBOTREHBICETISLD LD ELER, TMV
P i s alicRBEOET 25| &iEC T
HEEZLND.
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Summary

The sensitivity of white (W) and green (G) areas of variegated tobacco leaves

(Nicotiana tabacum cv.
saic virus (TMVY) was compared.

Samsun Nc) to infection and multiplication of tobacco mo-

1. The number of local lesions produced on W was double of that on G.

2. The enlargement of local lesions was relatively faster on W, however, TMV
concentration at 3-4 days after inoculation was 2-6 times higher in the lesions pro-
duced on G as compared to that in the lesions on W.

3. The central and marginal tissues of local lesions developed on W and G
were observed by electron microscopy to clarify the processes of collapse and necro-

tization of cells in relation to TMV multiplication.

The results are as follows.

1) In the central tissues of lesions on both areas of W and G, all cells were
completely collapsed, shrinked and star-shaped. In these cells, TMV particles were

aggregated in crystalline form in altered electron-dense cytoplasm.

The size and

number of the virus-aggregates in G cells were greater than those in W cells.
2) In marginal tissues of the lesions, various stages of cell necrotization were
observed. The first events of cell necrotization were plasmolysis and rupturing of

tonoplast.

Following these events, the plastids or chloroplasts burst and the con-

tinuity of the cytoplasmic membrane was lost. In W tissues, however, the loss of
continuity in the cytoplasmic membrane occurred earlier than bursting of plastids.
TMYV particles were scattered in the cytoplasm with bursting of the tonoplast in W

and G cells.

3) No remarkable difference was observed in the ultrastructure of margins of
the lesions from W and G. TMYV particles were observed in the cytoplasm of sever-
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al cells beyond the necrotic region.

4. From these results, the fact that TMV concentration in local lesions on W
is lower than that in the lesions on G, contrasting to higher sensitivity (in terms
of lesion formation) of the former than the latter, may be attributed to the rapid
cell necrotization in W cells as compared to that in G cells resulting in early inhibi-
tion of virus multiplication.

Abbreviatons for figures of plates

Ch chloroplast P plastid

CM cytoplasmic membrane Pd plasmodesmatum
ER endoplasmic membrane R ribosome

G granum S starch

L lipid Sp  spherosome

M mitocondrion V  virus pariticles
N  nucleus Va vacuole

OG osmiophilic globule Ve vesicle

Explanation of Plate §

Figs. 1 and 2. TMYV local lesions appeared on white (Fig. 1) and green (Fig. 2) areas of
variegated tobacco leaves.

Figs. 3 and 4. Typical features of necrotic cells in the central part of local lesions produced
on white (Fig. 3) and green (Fig. 4) areas. Many starch grains can be seen in Fig. 4, but
not in Fig. 3. X 4,500 (Fig. 3), x 4,200 (Fig. 4).

Fig. 5. A part of necrotic cell of the local lesion in the green area. Many TMV particles
(arrows) can be seen in the space between the dense cytoplasm and cell wall. x 5,500,






Explanation of Plate 6
Figs. 1 and 2. Parts of necrotic cells of the lesions in the green area.

Fig. 1. Many crystalline aggregates of TMV particles and starch grains are embedded in
the altered cytoplasm. x 6,000,

Fig. 2. TMV particles are arrayed in parallel in crystal form. x 22,000,

Fig. 3. A part of necrotic cell of the lesion in the white area. The small parallel arrays
of TMYV particles and ribosomes are embedded scattering in the altered cytoplasm (left cell).
x 18,000,
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Explanation of Plate 7

Figs. 1-5. Sections showing different stages of the necrotization of the cells at a peripheral
part of local lesions.

Figs. 1 and 2. A part of mesophyll cell of the lesion in white area at a later stage of
necrotization. Altered cytoplasm containing small TMV aggregates is shrinking, and is sepa-
rated from the cell wall. x 4,700,

Fig. 2. A part of mesophyll cell of the lesion in white area at middle stage of necrotiza-
tion. Cell organs are destroyed but the cytoplasm is not shrunken. x 5,000,

Fig. 3. A part of mesophyll cells of the lesion in green area. Chloroplasts are closely
associated one another, whose membranes are ruptured and thylakoidal system are locally
displaced by starch grains and lipoidal globules. x 18,000,

Fig. 4. Cytoplasmic membrane is ruptured and chloroplasts are swelling but not collapsed.
x 4,000, )

Fig. 5. A part of mesophyll cells of the lesion in white area. Cytoplasmic membrane and
tonoplast are ruptured but cytoplasmic organs are discernible clearly. x 4, 300.
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Explanation of Plate §

Figs. 1-3. Sections showing parts of mesophyll cells from the peripheral part of local lesions.

Fig. 1. A part of a cell at an early stage of necrotization in white area. Cytoplasmic
membrane lost its continuity. The tonoplast is ruptured and TMV particles are scattered in
the vacuole. The nucleus, plastid and mitochondria seem to be normal. x 10, 000,

Fig. 2. A part of the interface between the necrotic (right) and non-necrotic (left) cells
of white area containing TMV particles. Note small vesicles presented between the cyto-
plasmic membrane and cell wall (left). x 34,000,

Fig. 3. A part of a cell correspodent to Fig. 2 in green area. X 18,000,

Fig. 4. A part of cells in adjacent area of local lesions of white area. Note sealed plasmo-
desmata and abundant profile of endoplasmic reticulum in the cytoplasm. x 16, 000,
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Explanation of Plate 9

Figs. 1-3. Sections showing various parts of mesophyll cells surrounding local lesions in
white area.

Fig. 1. Cell wall is thickening and a plastid is swelling. x 21, 000,
Fig. 2. Aggregates of plastids and spherosomes containing crystals. x 16, 000,
Fig. 3. Cytoplasmic membrane is waving. X 41,000,

Fig. 4. A part of cells in green area. In comparison with healthy cells, ER in the cyto-
plasm and lipoidal globules in chloroplasts seems to be much increased in number. x 23,000,
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