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Kanichi MoRr1**, Daijiro HOSOKAWA*** and Minoru WATANABE*** ;
Studies on Multiplication and Distribution of Viruses in Plants
by Use of Fluorescent Antibody Technique I. Multiplication
and Distribution of Viruses in Shoot Apices*

Abstract

Multiplication and distribution of viruses in the stem tissues adjacent to the apical
meristem of infected plants was studied by the fluorescent antibody technique and electron
microscope observation. Combinations of viruses and plants used were: tobacco mosaic
virus-petunia, tobacco and tomato; cucumber mosaic virus-tobacco, petunia and cucumber :
potato virus X-tobacco, potato, Nicotiana glutiviosa and Datura stramonium ; potato virus Y—
tobacco and potato. In any combinations of virus and plant tested, no virus was detected
in the apical meristem, in the region close to the base of meristem where the tissue
remained to be differentiated and in the very young leaf primordia on an early stage after
generation from regions adjacent to the meristem. Virus was detected in the regions
located below such parts, where tissue differentiation was considerably advanced. The
virus content successively increased from less differentiated cells to move differentiated

ones. In the leaf primordia, virus was first detected in the phloem when the vascular
bundle became differentiated, and then spread to the lamina as the primordia grew.

(Received December 9, 1981)
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mm DTR/NEL G0 & binn L E\ELT a7V,
CeHAEY VA NLA (PVY), V<A e
47 U4 NRREE 1~2mm DK EDOFBA OB
BTCUANLA < 7V —EHRBELRD 2 LB LR
Lize L LI DB, ARATEEBC KT S Y
4 NADHTPEEDE T L Bh, HE LTI
AL L D EEBEPHERT DD O b 2 T ik
Vo FhIhEFCARMIEABCKSTE YA LAD
W « BE) « 57, ERKSCOWTL, i
fefgtnidis, FHEEFPBEINICEETH B,

AREBTIE, ChbDOE¥HELNICT BT L
TEAHEEL R, —BCBEFEMREY 68 L
B, 2 3vAAADERITEHBIC ST HI%E -
A% R - MRS T s BRET Lo

AFERAIT Yy, ARERAGEF LR
BEE A —1E L HRARERM I RS ik
7 A N ADREEIT OV THTEE oS ¥, BAHOKESY
RARSEREELESEELILEL, HhgEtcik
A NA TN =D HAE L PVY OF MG DS
Wi, FRmEASEERGEERFUKELRS), &
B RIEE (Bi7E Tufts University) ridfE 4 g 7\
ity & CREEOHELET S,

IBLRALE ED FLDBHTHIh HBEHIEY
b RRAEEERBEAEB EELE @EEIIK
R, UMARBEEREREL BEY
BigHe) CRLIVREHOBEYET S,

EEMEE L THE

HEEH @ RFL=T7(EVvITRTva),
#o32 (Xanthi), b= b (R, v ) GEgEE
BEBD, ¥+ 71 & (BH# 15, Nicotiana glutinosa,
Datura stramonium % B\ 1o, TR SO ENE
LT, RER (BRRE T L.

HEA LR g A7 U4 AERR
(TMV-OM), F_vVEVSL 7 v 4 1L AEKFR
(CMV-Y), v+ M1 EXTAAA(PVX), 4 H4
EY T A A (PVY) e, ¥4 A ADERBTH
— B F v E L CTEBEREC X ) fTo7,

A NADFEE  TMV % Boedtker « Simmons
DFEP, CMV i Takanami « Tomaru D2,
PVX % Shepard « Secor DFEDIZ L b, Wi
B 2 S 3 ZED BRERL LU TC,

A LAEMEOEE V1 LAFMEBERE, TR
TR Y A VA B EIRES B 5\ 1%, Freund’s in-
complete adjuvant LES LHWEHTAZ LT LD

TEBL Uiz, Bl O Pk 3 7 v Pk, TMV &
111024, CMV 13 1:512, PVX 12 1:1024 Th o
2o PVY ofiMmEl AFEHK X ho@eeiinied
DH BT,

ERMAOMER  #bihofFil FRE0TIEY
CEETTETO X 5 1fT -t HME X b 1/3 fF5
RIZEBEWET, -7 7 ) vRFHRL, Zhic®
Jeta 3% [fluorescein isothiocyanate (FITC), Balti-
more Biochemical Laboratory] % 1/100~1/150 &
Mz T, 4~6C DHET 4~ 6 IEEIERL, HEEEOR
¥, Sephadex G-25 # 7 A Tl %, DEAE t/.r
—ANTATHEHEL R/ EBE F/P =rk
1.0~1.5 D4y E%E D, HXFAO HEE FILE
DIHED 1/4~1/8 Z ¥ LT\ e, BEHHED Lif
FrREEREAHGRORE, HIEAR BFARC LD
TERR Uoo BHHIEIT 0.1% BT NaNs iz T
BEAT, *7c—20C TR L THRE L,

KBNZ7748k%E ¥R ©{F 83 Sainte-
Marie?®?, g « FfE> OHRCE UKD X 51T -
Too HEMEYOEDEMHH %K lem ORI YD
WYy, 72t vERIIE AL TET, 2EEEE
%, % 100% =F L7 vz — A 1.5~ 2 BT 4
B, %%vr—A1.5~2E/M3T>4E, 50~52C
DT 7 4 v (BLE46~48C) 1T 1.5 K32 4 [HB
BL, 774 VICEABLE, KTIZet—AaT
FE X 10~15pm D#fET I & L, <41 ¥ —KIEK%
B LICASA P75 A2, ~ ot
YR— 3~ 4 GpETO 3EREL, BT 4 v
LicdDb, 100, 95, 90, 80, 60, 40% D=F AT
= — AICHER, PBS (0,01 M b ABRIEEAEAEK,
pH7.2) ©5 Mo 4EBE L BEY v~V
A AR, BT X b BB $71235C T1.5~
2 BERIGeE Uic, et U7 id PBS i 10 932
SERE LI, BE/7Vw) v [V ey v R
B-mEREE b ) v AgEK (pH9. D 1 DEAHK] T
EHA Lz,

BREUIRE  HEEYOEOEMESH lom %
40~45C IR - 7030% € 5 5 VIRICAED F T AN, H
BbICE®D, thEHYL R E XD Try 27217,
—20COF 4 =77V —F—NTHBE LIcDOL, X5
AFvrZizeb—u TEX 30~40pm OFHFEL
oo HRE B 7 &+ vT300HEE LDy,
PBS 121073f 4 2 4 ER#E L Th LEEHGE TLE
Lio Befatbi))ii PBS T XPEVWASA FI 5=
e TEE 7Y ) VTEALL,
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EARTEEEMRSE (AFKE) CTBVRIOCUV R
7 a4 v E—=FRWTHE LT,

EFEMSEHE ARACHEKEY 2mm OX
XXWHELY, 2.5% 7V EATAFE FO.IM b
ABEREEE, pHT7.2) W Ah, 4C C4BHEEEL, D
ATRIEIETE T 5 ~12M S Lc DS, S BIR2 %4
A3y afp (0.1M H ABREEE, pH7.2) AR
4C TAWHERE Lico BE LRBHIERIC Lichd
> C, =REFVEBCGELLEOL, Bizrt—aA
(Sorvall MT-1#) TEHIL, BEERY 7 =1¥%T20
oM, 7= VERRWET 5 pRaest, BTEME (A
32 HU-125DS # % 71X BARETF 100C #) & HWT
BELL,

& #

A, FRAEFAL 794 LR

1. RFa=7

BRAEEC X288 5~8EMORF . =T
TMV %L, 10, 20, 30 BB AR STEMABT
DWTFRNI, ARATERRCOREREILOHHIR
BIINThoRETd, »EVEIED bR kho
7oo Plate I-1 W2 #2830 H#4 DX DLW DOHEBH)
ﬁ%?‘é‘o BEREBEEXZEON LV EHECEDONS

, ERESZUE: (tunica ¥ LU corpus) &£ D
TLOOHE&ME&%E% (E%» 5 0.2mm g%
T) IHRBREIRD Shinh o, FREN,
ERASEER X Y THCRE, KB, #ER Bk
E DB LIRS BILc gD THRE S h, 0
HEREI _EER 2 BT AL - TR 7503, &
LB S  fErRao ok bk LicRREi
T BIRE, JER Y A4 VAR LIciER A2 RT3 D
LBbh5,
ERESABOEHECIIE 2 OERBHE ORERL
DEREETHH, ThOERMEREREEDOY 1 L
ADID SIS BRELTE D, ERGHO
HERORMEDOL D (BEXPWO.5mm) ik, v
VAR &%m&#oh(mmep1QOEM§
DAL HRRIT I - R T, HRELIHE
ﬁ%btm%@&ﬁ@ﬂ@KWbanﬁbt(HMe
1-2, 3, 5), XIHLIAEEOHEALERATE, v
AFREDER S b A O MRS b, EREN
CIEL it 5 L 5 is-ic (Plate I-1, 2, 4, 6),
Tichb, EFRETCHMERI MELIDDL, Y1
ADRBRPHEHICHET L 5 Th 270

BFEMSC I 28T EREAHEHEMB (tunica

B L corpus) OMININEIT iz K & iekkn’
KL, FVANISEHL, ROV Ay —2L3
P VR T, FACE, Te SR N EREED
b, iz DT, ﬁ%%ﬁ%ﬁ%éhto_
DERESEABOMITTIE, T AR TIIRD
Nicdr o te (Plate II-1), A L AR FIT, :@iﬁ
ROBAZO T > L fEERDOMer BT it o7
AR D bhvtc, A VAR B CIIER E -~
DEBDOHIDCED bh, THL? EHERE»HIL
CREBOMIgChic s TELRDLN 5 L S o
Tro T DBEEMBND Y A VAR F Dy HREEY LI
DD T2 o TR TS ERDOERDTH D, T
7o, EFIROMENEATE D WIULAHE A TV B 7S,
TREREN ISEBLTEY, YA VAR TR
BAIF] Ut/ NIl L ir > THEZ I h - (Plate
I-2), Th XD TFTHOMBE TR v 1 VAR TOHEB
WEZDREINWER LIz, ZDEE, Y1 ALARFIT
1P HFILIREBTEE T L L b, chrBER
e D ESREM L e o 7o (Plate 1I-3), TEin b 1
~2mm FTETLE, MO, L, Mlarik
Hoarwhasicy, FEREGHREDRAE- B
Lo TnBH, YA VARTIRREERCK X8R
Eieh, v 7R MERERACE LA CRELE
Z Xtz (Plate 1I-4),

HEHEPTO T A LA O HBAFE T2 plasmodes-
mata ZFEHL TS EEL LR TS, £RE
DEEBA T A VATER LT WERE LT, #
ERA D B R m M~ plasmodesmata % #EH
THTA N ADOBITHHEIN T WA EREREL L
N, 2T, V4 VARFHE b%hmbiﬁﬁ%
AL, TRI D TDO YA VARTFRRD
B E DHERNZ DT plasmodesmata DOFREE ﬁ
2B Lico £ DR, plasmodesmata OFSREILT &
HITEULWEITIZD bY, F 7 plasmodesmata ®
Furdlh EcMifabic b, RIETILL3ME, HET 4.7
BThHY, FHiBZORIVLLASh T, ZOREREDL
%, plasmodesmata Z#EHTH V1 VA DBITHL
RENZEBCHCHE IR T3 ExBhhich -
foo

ERRIECEETAEA OERBEOERED S
b, ERMPAOERIE (BRI 0.5mm LIF) g
Wis & DA KL (procambium 115D B D)
Thy, MBEIEThRICKEREYREL, BYE
DISKEBLTEY, 2L LTHHELTHDRET
BB, ThODEFREFNCIT YA VARTIIED D
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hish oo, —7, ERPEXHEER OB
7o e ERET, BELEORME (ks Lo
BERMID ey A v AR TN IR E e TH
bhugsic (Plate 11-5), Lal, ZhboRais
B hote, ILCERDEALERETI VA A
BFIERH b2 DR oMa s », lamina @
M S BB b, = DG, Bl LU0 DL
DT YA VAR TR, kEkhEMRLET-TW5
75 (Plate III-1), lamina O BB 51 Lichd
> T, vANARTFOERMIKET/NEL It (Plate
-2, 3), X LIEAGHOMEATIEY A A AR FILEE
Dbhichotc, ILIAERDEARERETILHE
WChte D &R DM Y 4 A AR T OKERIEE X
iz, ThBOFTRN G SETREC L 5BELF
BERECRCTUIERNELOIES T Y1 VAR
PP HEE RO E T ED S lamina OEH~ LT
3o &b,

2, #NR3a: +bT b
ERPAES JOBFHEE L F 2 =7 LI2IER
BOFRAE LR,

B, #FagVEFL U I4 LR

1. #181
BHAEC L 28E 5~ T7E Oz 2D
FEo2WE A VAR URBNCEE LT, #
T8 4 WD THERETHOME R, HEC MM L
T D ERAL DERET & & DI BT BEIE B S hih
i, B 6 ~7 HEE T, HEEXIHEIEE,S
ZEHCARLIEY %, L L, ARESEMAMBEEZOT
3L Bk ORMEIcERA. (tunica & corpus
Bate, BENSH0.2mm ¥ COEMOI) X
V' DIRLD R LER Loobh B N & In ERE
(BE#H0.5mm U Wik BEEXIZRD bhich
oo ARE XD T CREEIENRD bhhD IR
T, T OEEN L BT~ > TRELE
7t o Tz (Plate I-7),

ORI SEEI0R % % Tk, LRSEHRARD
VA VAR ODAIREEITIE, 3 & A B Teh -
foo LU, EEISHBIIE, ARAEEHEBCK W
THREXOWMEDK TR D b, HEM20A#%T
3, BRENE TR T BT oI E o 7
RECTHEHBACRETS X510y, TOEELH
LOREDoTe L L, MBEAOTT oM B
A NVAFESEERLTLE S Z Eidled oz,
AR BEOERED 5, ERVHEALERER
TEE 4 ~ 5 BRI, FRRENHTAD bhusdc, B

BT D EFL OB & L OEHCED B, £
O, AEOMICEL hhiofe LL, ERWM
DEFIECITFREI IR bhvish oo, #REI0H
BEE T, AROEALEFRRILEINCIRGIER
BIER LIS, ERAEBEBRCERELERI
Wilifas Bl U AR (BEIsE LI ik, 4R
DIEATEEEFIN B B R R R I LA U
BASYYRTHBRIEO—FCHET 5 Lo
2o

2. RF2=F7-Fayl

BRFEEC I D EE LBR, 232 L3RR
DFFRM 2 btz (Plate 1-8),

C. 2+ HAEXIM4LR

1. #13

BIHBBEC L 5B% 5 ~7EMD x5 2 DFfL
FEOMICOANALREREL T b, SEBHCHEEL
Too BERES, 4, SHBTIHARS IV TOH
L S R RERIBE I o T, B8 6 BB
AR A DOTERD B 1 mm I3 & T O 8Em8 C h Rag
KrED B, TOHX S MO HBRD B
Lo, L, RADEEBEEDOT
DD ERAL, T BEMA B 0.3~1 mm, EH 0.5
mm FE DM TFFRETHR i o, &
NI D TEHTE, HEERSHEEERDTE CoEEOM
o438 Hh (Plate 1-9), X LI FEHTRERN
LEDOFHTIEE i,

ERAREBCHEET DB o4 REMOERKIT,
ERESFEB OB EEIDORD bITn\ B HFE
L, £ROFH (BRXH0.5mm LT CIidfFRE
KBS bhie o feo ERVELPIMCHEE RO
(LA 7 o T BER AT, Fr R EH S8 o 2
fan b, S LREISAN SRR %,

2, CoHAE

EXHAEIC L 58 v VA BREMEDS OHF
R Uiy (BEX10~30cm), HAHWIETA LA«
7Y —DBRED LR LY T 4 LR R EEE U
AT NTEHE Lich, 252 L IEREDFTRMN
Bohic,

TWEC X 588 BAHEEORE LAKOEYY
P Lesy, IR T AREAHEARE T OTIRD
ST TR ERALITIL 7 A L AR TR B
T, BBOSEs s T D AR I (EH2 H# 0.5
mm) XY FEHICED b, ZDHE, Lty
A VAR TH GO v A A AR TFREDEH
& DEFC DHEED b, MIEECAOHETET S
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Z ENED o Tz (Plate III-4) A%, Fifwiiw 4 v A
B T% e UM Eaa s bEABCA I Y, M
PR E I BB & 7o o T\ b 2 B3 %D o 7o (Plate
II-5), La»Ll, chbofifaciy PVX BEcHE
DEAEITFRD Bhigh - 7,
AERBEEOEREICRTYE, AROMEICI Y
AN ARLTFIERD SR TR b 5 B
Cied &, BlscDEBE YA L ARTIRED bR
BT,

3. N. glutinosa, D. stramonium
BRREEC X VHE LBR, 232, vebAa
T L FIEREDFTRAE bhic,

D. 2+ HLAEYIMI LR

1. #N13

SFEHD N =2 OFRAIIE2 BT T 1 LA B BEYEEE
L, 10, 20, 30H I &IT 5 71 VAN Hid BIHE
EORE Lico WTFh oI $ AR S0 55
2mm FTHEFETIAL, Y1 AAHERED bId -
oo THID THMTHRERTE S BREEINFE IR
Tehy, T DOREEITED - 7o

2, PxHAE

A N AREED BT Lo TR
HE TSR 552 L EEOFTEMNE b,

% %

T A N ATIEG LT D A R AGE AT B3 B
VA NADGANL, ThEF CHEEBEED D\ T dip &
BB X5 BEEE R LR IV FA LR T
BB, VA AABEDIED o T & 5 IRLET10,12,18,23,
2,20 L 2Nt b D A4 11,19,20,27,28) L gl g 7,
FRAERSHEEECID VAR « 7 ) —lYHREDS
NBDIE, HWEPCYLAANEET BB THD &
BTGB D B 562,

ABFFETIE, TMV & RFa=7,
b, CMV &3z, 5. =7, F.7Y, PVX
LxA=z, oy uA %, N.glutinosa, D. stramonium
BILOPVY & 232, i1 2DEEHRBIIOV
THEXRGE LR BEYr OBRBEHAEZE * 0t L
T, EOERFUFEEBCST S Y1 VA DRI « 4
TEDNTHRE Lo FORE, WTFhovA AL
Y DOHEEE T, £RESUEB (tunica B X
O corpus) &, FOTFID3 L MBkORIbIcH A
B I OEREEHOEROERE T, v A
BLED By A VAR TURRERD bhiahofee &0
BEINLDOIEN YA NALE 5T B LT

ﬂ/i:l’ b=

WD, BHBEWIETA VARBELTIWBHD, FO
B D T 7 Wi HE T EE S ik - iz
DOHEH STV, LasL, TMV, PVX Tit, 4
RAEETY A A ABBRE Shich - e ffifiok ¥ X
2, EREEBRCI D UL AADNERLIR AR
HBOREEISIDLZE-HLTED, Thboy
ANAIIEIARENRS S, BRETHDHOT, $ UHIH
ED VA NV APHBCEE TSR HIEL T,
BRENHEGTIEY A VABRENRTD D X HIT
BT EAELBRDLDOT, ARESUERICITY A
NMNADFEELERWEEZ 5 DR FZYD L cEbh
%o

DX DT AEREEB Y A LAY U\
LLT, QRSEZOMENRY A L2 0faM o
TTHE X vEY, QEREDOEBCILY A v 2DBT
AT TS X O g b D, OsR Aot
T A A DRRGBETE I B A A EIRER B B & LT
EREZBRTWS, QIEoWnTiE, ZEoERADM
FEEEIARBECTH B, Wil & CHE S hicHifzn
SERRNILT~300 L CTH B DT, ERHOME
YA VAR ANFZECTE ZERE S X8 D
s\ @QIEoTiE, VA AAD HFEM & 1713,
plasmodesmata I X 5% & Wb TWALR EREEL
NEIDTFTHEDOY A VAD FET 5 HaD plasmodes-
mata & L OYMBERILE L o5, Mgy
@ plasmodesmata FILFIZBOFT AT LAE L, HH
BB LFELVWERFTD b/t plasmodesmata®
ML DBEERN DXV A L ADERE~OBT
MHEINTWA L3E 2 bRish o, DIDWT
ERBEOBALECEREANNVAZE VA VALK TS
BREMENEL, AV ADOBEIEL Dl &30, F i
#8% ethylenediamine tetraacetate (EDTA) 43
L, RUmEeHamoMasdmEn @i +% L TMV
PEME ETHMTH o L2 b yE TR
v A NADHEENEE S AERMICHD X5 Th b,
EREDDCIAERMHOERECIIIZEA L DM
MHELBIRIC S D, T4 LA T E R\ ADIZTD
fedind LRy,

—75, BEOFOBEHET, £RAOMBaRT Y
A NARFNRD BRICBE SHE IR TR HLHHIL
19,28 EBEZ YA AADBBALTNDEZ E3h 5 X
5THhbBo

TDXHR, vANADOBEIC LY ERSCKTS
SATIREEN Bl ZBEIZH BT, 74 L AD
HWIERIE WD HEERD 5HE LB bR 5,
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WICAER I ERBRC BT 5 v A VA DS FRAEL
ERSEBEEECI D V1 A A ERL & ORFFEIC DT
EEZTL, TMV b_F o =27 KRIVPVX 204
4 EDEAPE T, TTRBR X 5 kRS
TUANADRDLNISNLE YA VA « 7Y — 8
DELNBAERFHEBOKE I LNEFE~FK LI, —
7 CMV s\ Cik 1mm Bl EOK ¥ X 045K S8
ML TANA 7Y —BERB LTSI, 83
MAHEEOBECIIERLE 8 T O &Y 1 L AT
0.2mm BB THoTce LA - TZDBELSITIL, &
BRPIC YA VARYEEL, T4 AR 7Y —FHE
DIICATREMEAS -, BER DB T 7 1 L AL &
OGRS D Y A LA Uit —
F— g VBRIV ANALE D —FR— > 5 v, cherry
leaf roll virus # 7z} arabis mosaic virus & N.
rustica®® DA HETHH LI T 5,

ARFEREOSS, ERSERE 2 ~4BOER
EaOREBTEETIONRERTH b, 20O
&, BETHERSEBIVNI W EESLELS
e Bd, THRETEARCEHMAYEL, £FRL{EL
%o LTchio THEEERED &L bk EREHEBIT K
&L, EFELVLEBBLICHVEFTH Y, LOBRE
ERUCEREE CER T E0AMEL /p 51610,
AEBOBEE T, EREIEERSHRCHMETS
FTRVAAACBELRLTCRLT, HERIHMELE
DHITRERENEECHEL DT, shl ks L
FREIBRELILFN IV EEL bR B,

] B

EEEEC Y DY A A ADEB{ECOWTOR

BRI R B BT, TMV &XF.=7, X33,
b=k, CMV & 232, _F.=27, Fa7),
PVX b x=, vy # 1%, Nicotiana glutinosa,
Datura stramonium, PVY & 232, oo H/4 20
BOA LA LEYOHEEHRICOWT, AR
BB TD T4 VADHIE « % E & LTERSIE
B ly, —MCBETEMSEHELHE L TREL
2o

WD YA VA LIEY OGRS NTE, 4
RASZIERH (tunica ¥ L corpus) & FDFIo
SO R ETLIRAITIL Y A L AFED BT Y
A VARTFEE Sk s T, & O&R SRS
T A NADRD LRI\ E COEMD SO
THEBOBEEC LT Bigoiedd, TMV, CMV ¢
3% 0.2mm, PVX Ti3f0.5mm, PVY T3 2
mm EFTTHoTe VA NVARED BT A V2K
FIRZH X O THOMBO LI AR ) 1k 5 I
MERD B, TR T, RRBHEEOHEA LM
A EROM LT B DN EE I i, ChITEEA
DRI L Ll -TC, ZOTHOMBIRFRMEO K EE
2 HAE LICIRBBIZ 2 B LIe 23\ & f v A DS IEYRES
FTB LM TEELBND, ERATIEOERHE
D T A AV AIERE U O ER ST
REL, £EROTH EREOR X 0.5mm ¥T)
TRV A VAFRS V1 VART S50 b h iz oo
oo BEREDERIPELRIBITHEE R ST 5 &,
A AN ADERERCERD HRAD, 2o bEBE O
N o T, ERETIHEE RS ME LD bt &k
oA N ADBREDET L5 Tho T,

5 B X m
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Explanation of Plates

ate 1.
Distribution of virus antigen in shoot apex and leaf primordia of virus-infected plants. Areas
containing virus antigen show yellow-green fluorescence.
1. Longitudinal section of shoot apex of petunia infected with tobacco mosaic virus. (X 65).
2. Transverse section through upper portion of shoot apex of petunia infected with tobacco
mosaic virus. The leaf primordia demonstrated at their successive stages of development.
The virus antigen was primarilly detected in few cells of the phloem (arrows) and
gradualy spread to lamina during leaf development. (%x65).

3-6. Transverse (3, 4) and longitudinal (5, 6) sections of leaf primordia of petunia infected
with tobacco mosaic virus. The virus antigen was primarily detected in phloem (3, 5:
arrows), and then spread to lamina (4, 6). (3: X320, 4: X260, 5: X260, 6: X65).

7. Longitudinal section of shoot apex of tobacco infected with cucumber mosaic virus.
(x65).

8. Longitudinal section of shoot apex of petunia infected with cucumber mosaic virus.
(x65). '

9. Longitudinal section of shoot apex of tobacco infected with potato virus X. (x65).

Plate II.

1-4. Electron micrograph of shoot apex of petunia infected with tobacco mosaic virus.
1. Apical meristem cells. No virus particles were found in these cells. (Bar = 5xm).
2.3.4. Virus particles in the cells taken from the portion below the apical meristem, Virus

particles were found as small aggregates, in cells of upper portion (2) and as large
aggregates, in cells of lower portion (3, 9. (Bar =2, 3: 500nm, 4: 1pm).

5. Electron micrograph of leaf primordium cells of petunia infected with tobacco mosaic
virus. A small aggregate of the virus was found in the phloem parenchyma cell adjacent
to a sieve element during development of leaf primordium. (Bar = 1zm).
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Plate III.

1-3. Electron micrograph of leaf primordium cells of petunia infected with tobacco mosaic
virus. Virus aggregates in cells taken from the portions near midrib (1), and suc-
cessively near margin (2, 3) of the lamina of same leaf primordium. (Bar =1: 1 gm,
2, 3: 500nm).

4. 5. Virus particles in the cells below the apical meristem of shoot of potato infected with
potato virus X. Virus particles were found, separately or as small aggregates, in cell
of upper portion (4) and as large aggregates, in cell of lower portion (5). (Bar =4:
300nm, 5: 1 pm).

Abbreviations

PP: P-protein, SE: sieve element, V: virus particle, W: cell wall, X: xylem.
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