ﬁ%%&ﬁaﬁﬁﬁ%ﬁh (FEBEBFER)
5%5: 1~8 BEFIG34E (1978)
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Tobaceo Veinal Necrosis Virus Detected from Imported Dutch Potatoes. Takeshi Nisuio
and Shigeru Kimura (Second Import Section, Yokohama Plant Protection Station) Res. Bull.

Pl. Pyot. Japan 15: 1-8 (1978).
Abstract:

A virus was isolated from symptomless potato var. Prominent from Holland in

1974. By mechanical inoculation, the virus caused systemic infection and a characteristic veinal
necrosis on Nicotiana tabacum var. White Burley, Bright Yellow and Samsun. Potatoes (5
varieties) and Physalis flovidana were systemcially infected without causing local lesions.
Petunia was systemically infected and showed necrotic local lesions. Chenopodium quinoa and
Lycium chinense showed no systemic infection but chlorotic or necrotic lesions on the inoculated
leaves. The virus produced clear necrotic spots on the detached leaves of Solanum demissum

‘A—6’ after the inoculation. On the contrary,

Datura stramonium, Gomphrena globosa,

Chenopodium amaranticolor and Capsicum annum were not infected with the virus.

The virus could easily be transmitted by the green peach aphid Myzus persicae. Thermal
inactivation point of the virus in extracted juice was 55~60°C, for 10 min., dilution end point was
10-¢~10-7, and longevity in vitro at room temperature was over 55 days. Leaf dip and puri-
fied preparations contained filamentous particles averaging 760 x 12 nm. Partially purified virus
positively reached to the potato virus Y (PVY) antiserum. Pinwheel inclusion bodies were ob-
served in cytoplasm of infected tobacco plant cells. Cross-protection of the virus against PVY ordi-
nary strain was not complete in tobacco. From these results, the virus was identified as tobacco
veinal necrosis virus, a strain of PVY. Comparative studies on several characters between this
virus and PVY-T which had been isolated by Tomaru (1972) in Kagawa Prefecture, revealed that
the former might be identical with or closely related to the latter. By using electron microscopy,
disorders of the chloroplasts were observed in the tobacco leaf cells infected with the newly
isolated virus as well as in those infected with PVY-T. However, PVY ordinary strain was

not observed to cause such disorders.

¥ 2 N &

1974 4, MRIRREYIBHE T K TR Bk 5 C IRt RE +,
F 5V HAEDOINBUER Y » 4 £ (§FE, Prominent)
D%, %923 (White Burley) CHFEL 12 & C 3,
WMUWERZ Z iR 2R U 12 3 0%, RISRE 15 @k
O 3 fEICFA 31z, White Burley i3, Potato virus
X (PVX) & Potato virus Y (PVY) & ORA R &
- CHEIRA ZIERZ2HEDLTOT, 29, PVX ORHi%
BRATH, RETE b 57, 35 TFHEDORKER, PVY
D—%H (A ZHH) Td3 Tobacco veinal necrosis
virus (TVNV) D583 hc DT, CoieiliiEd 3,

* RFEOEEIZ, FERI50 4 HAHE MR Brae ks
(1975) ITHTRFEL 72,

PVY & % % H ik, 12 » SMITH and DENNIg
(1940) it & T, & Napbafianis, 20% 7
ST H B3N (NOBREGA and SILBERSCHMIT,
1944), X PVY :fiEBROD 2 ¢ & bEH 3 hi
(BAWDEN and KASSANIS, 1951), ZD%, FXix=a—nu
o REET I ORBED I A NV ABMEIN TG, 2O
FHED YA v 24, HEEINTIEIE 5T, FEOWEH:
ZhoTRY, ZOMHEC S ETOEND 3,
MARTYN (1968) X, PVY D ZH DO—2 & L T,
Tobacco veinal necrosis virus (BAWDEN and KASSANIS,
1951) % &1F, #® Synonym & LT, {iO¥EFEY 4 v
2&%HT T DB, Bx b, CORMLE &$x, ¢
9 4 Jv 2% Tobacco veinal necrosis virus & FEZK 7200,

TETI, #WHS D PVY OFFEDORAE 2 HBHEL T
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B30, 1971 B FNRF T2 5aBLEY v 4 b b
SEEIN T PVY-T %, Tobacco veinal necrosis virus
KEERIL TV 2 &R~ T0 3 (AL, 1972), 2 D12w,
SESBEEL IO A v R E, TOPVY-T EDOHBRABR
HbEEMRL 12,

TVNV i3, PVY @RI, T OEROEE
DL, Ve H4 = DEEREELT, IhERTZ YAV
Z2Th 5 E b TV % (BEEMSTER and ROZENDAAL,
1972) s HE, 3 ~1 o 0BT, 1951 FEFICE
4 VIREBALTUEH 10ET, KREHO Hifa—n o
SEEICIRE 572 ¢ & (KLINKOWSKI and SCHMELZER,
1960) 2R TH, ZDEBIIDIEI % H B3l &
BTx%, DY, ¢O TVNV ORAC+ITEE
25 EEbIL, A0S FNRO—PCHMET S
PVY-T OSFIERIC b BEERILOLEY » 5 L EA
%,

2k, FBERBCZHCEL, KEBYZEESY
WIZITO I E AR HE, PVY-T Rfe 0BT 3
> HERAEFRFEFODBILR—EL, v 1%
BT 3 - HLRBRREBRRBREE R BHEZSOH
bt SEEES, BXF Virus free U » H 4 2 HETI S
TEENERBESER 2 BRI OHEBRIAEEICLL Y
BILRU BT 5,

HWHEGSEUTAHZE

1. # #

DA NABRDEELILY v H4 €12, S EDOLEBA
INCr A4 ES R BREFELED Prominent
T, £FFR 2L ERYWTH o, #/¥a (White
Burley) ~DHRERES 5 N A-6 BRET v 4 LAY
BHEIN, CO# a0 kBES, 35itx,va (White
Burley) ic#5fEL, PVXHiMFERB L X =Fa v %2F]
FL, PVX OFFEL /LN &% FERL 2%, FEHEY
~DIERERE & U, HBD Iz, PVY-T, 8k 0wl
BTOov+H4% (BLeL) LODELI PVY 5@
FHEEbh 342 LT, PVY-O &FESR) &%
BT, SERBREFERL I

2 BEEAE

BRI~ OHIREREIC 1k, & < /PO Tz 43
(White Burley) iz, 0.1% #4279 a3~ % &
0.05% KCN ¥iki%, A~5FEEMATEBRLIZLOD
PRI, #—K50Fnid, H5HEDETIED H
J 7

EHBGLU 12 E S i3, BEEK 1y AU EERL I
RGO LR, 2,530 White Burley ic#5 L,

B4 W ZABIL PVY-T Ti3 Vein clearing & FEARA
%, PVY-O Tid Vein clearing 3Fbh %3 b & 520
ELT, BELI

TET AT T T avICk BEICIZ, &4 a2y ETH
fRIEFEL 7o B %, 2RFRHERS ¥ TRV,

3. ETENSER

Wifb o 4 v AREHS X OREES D 5 DU A v ZKLTFD
Bgiwid, 28 V2o AT UBERONILAFT 4T
REEBIC S 72, WEMOBEEY S, BRERSM T
B, 2~49% SN EZ — T AF e FT1IERE, Z0#%19%
R AERT 2~3 E=EHEEES =&/ -V
KL, =®* 51z, Poter-Blum MT-2B v
WVEFiom b—aRANERL Iz, YRR, FRRY 5
==, ST UBRTTERMEK, Hy HU-12 HEF
FMSE % i THEEL 1

x B # 3R

1. FREERRER

> ZEMER 24 FE %St 5 B S1UEHEMICA U 4 L,
PVY-T BX O PVY-O RHREREL 2. 7 ORI,
FEI1RDEBYTH 3,

432D White Burley, Bright Yellow, Samsun %
BT, BMdsREMERDbLUIL, BET~10BHCS
W BBEIT Vein clearing M3Fbh, Z D%, EEEHH
BUEED 5 & & 1T, T D Vein clearing M4 7LD
b, HE1XOL @B RO A ZVERSMIZO 5035
12o T Th, FHROA 2, ERERD»LH 5 &I o
Xh rRERTR B,

R HRITIZ, Vein clearing 23 U 1214 4 % H3EENRIC
L¥3 LY, EREBIL0 A, EVWEN LSS
WLy 29 VEERZTFTC EMD 570, W, Eich
AEDBA ST, Bz, E2RicRoh3X5ic
FECHRARAD B A FHARES T,

ERESHC X 5T, BEI0H B C A BEIRBE
(Chlorotic spot) 21EAC & & dH 12, PVY-T KD
4 VR ERBEDERT S 5170 1217, BRRRICIE, K
4V ZADENELUEIRTH 512, PVY-O Tix, A%
128 b9 Vein clearing L ¥ Vein banding 2Hb L
2o

Sy HA T, BRECLHIETOEVD 50, K
BTIEL TED LN C &, BRI ERNT, 1,
LB RRYL, Mosaic, 2% (B3M), #ERaz, #Z
ZHA, TEORMIEIE (F4K) X oRMEHEOL
RLETDH D, S Th, TEDRYEENHN 5T,
PVY-T i3, A4 VRBIER T H o120 —H,
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F1X 3V N RDOEEMEYTORMK
b #
LA w —
NI D DS PVY-T PVY-O
Nicotiana tabacum
var. White Burley LL,VC,VN,NS* LL,VC,VN,NS* VC,VB*
Bright Yellow LL,VC, VN, NS* LL,VC,VN,NS* VC,VB*
Samsun LL,VC,VN,NS* LL,VC,VN,NS* Mot*
Geudertheimer VY* VY* VY*
Virgin A mutant — — —
TI 1406 — — —
N. clevelandii VC,M,St ff* VC,M, (St)* (VC),M*
N. glutinosa Mot* Mot* VC.Mot*
N. rustica Mot* Mot* Mot*
N. sylvestris VY,VB,Mot*
N. glacua —
Solanum tuberosum
& F 3 (PVX {£3) SN,M,VN,LD,St* SN,M,LD,VN* LL,SN,M,VN,NS*
YRG5 (7 ) (SN),M,LD,St* (SN),LD,M* LL,M,GS,St*
Bk 18 (Virus free) (SN), (VN) LD* (SN), VN, (NS)LD* LL,SN(VN)(NS)(LD)*
Bk B4 (SN)(VN)(NS)LD* (SN)(VN)NS(LD)* LL,SN(VN)(NS)LD*
¥ LB (SN),VN,NS,LD* SN,VN,NS,(LD)* SN,VN,NS,GS,LD*
Solanum demissum ‘A-6' LL LL LL
Physalis flovidana M,LD,St* M,LD,St* LL,VCM,St*
Petunia LL,VC,M* LL,VC,M* VC,M*
Tomato Mot* Mot* Mot*
Lycium Chinense LL LL LL
YUY TR — — M*
Datura tatura — — —
D. stramonium — — —
Chenopodium quinoa (LL)** — LL
C. amaranticolor — — LL
7Y — — —
ev=Fay — - —
a2 — = —
VAR A —
4 vy v -
(&) LL: Local lesmn VC Veln Clea.rmg VN Vein Necrosis, VB: Vein Banding, NS: Necrotic
Spot, Mot: Mottle, VY: Vein Yellow, M: Mosaic, St: Stunt, SN: Stem Necrosis, GS: Green
Spot, LD: BRI FIEEIE, i REARIE, ( ): REY X 5 A5
¥ RERL YA NABER I NI D, # BREENH S VA NV AMERI LD
ZE: FRYLALoZEO
PVY-O i3, #REIEIC Necrotic spot F 7212 Green ring HT, BOFRM» S IZR ATV, —F, PVY-0 i3,

spot 2 & DREIRM2IE- 12 #%, SHRBPL, KoA
VR ERRDIFHEED U T2H, EAZVHO 28y 4
WAL & ~NHESL 512, Virus free OEMN 1 B TORE
BPHBLTAB L, KA AVRTIE, EAZMHITHE
SETZRVDS, TEORHEESTE TD - 10, RO A
Zi3, IRFEESRCIZIEDS S 2T, ZERICIR - THA &

XA ZVHIELDL, TIRD Z Z 2IRFMERR TN Y, D
RS A EFNILRABL 51T 517, PVY-T i,
Y40 2E PVY-O OFERERZZU 1,
Physalis floridana T2, JERIREE % {E 5 4°, Mosaic,
Stunt R 2 b L 72, PVY-T b RETH - 12, PVY-
O 2, REYRPE (Necrotic spot) »{E- 17 44,

Mosaic,



Stunt fEfRZ2HD L 12,

AF 2 =TT, HER 10 B ST REEE (Neer-
otic spot) %{EbH, #, LT Vein clearing #Hb L
PERYLL 7. PVY-T QEERTH - 1225, PVY-O it
FEBIREE %2 & Zn OB RRik L 12,

oo, Kot Solanum demissum ‘A-6" DU HRIE T
2, 394 RELICRIPREBERIES 1

L9 #H 52, Chenopodium amaranticolor T, A

4 MM EFTHEAEFRR YL

w15 &

BE1~5 X

(1) White Burley @A #
(FFE 12 0 H)

() White Burley (& Hu{EI0EE
($EER 43 1 H)

@ FFA+OEIZF

D FFFOEER K BEEEE,
At Bk

G Chenopodium quinoa @ Local

lesion

942 E PVY-T i3, PVY-0 02 H mii
g s

¥l
i

Chenopodium quinoa T TIIET S AH, Wpio i
FESEMB - AICES O L 5 AW b &5 o REERE
(Chlorotic spot) Z%{f b el 7243, PVY-T 24 { %
Pl zhr 51z, —F, PVY-O 3662 A o 5k
it & 0 Ltz s B2 15 - 1o

Datura stramonium, > =Faox¥icix, 39

+
e
T
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AW REHELRYEL T 512,

2 TTILVICEBERRR

SR s A 2R 2B DU T3 493 (White
Burley) kiz, £ 717756 % HEL 2~5 4
WH IR DL, TEORE 493 1HI>: 10~15
FEOF BB, 24MGIEZEL, ZOREROE
W|PBIERLI,

White Burley 2 ¥k, Bright Yellow 6 k% FHu 1225,
B 2 BRI SRR A Z 2 & b 72 5 BRIRGEIR
PHEbOLL, BROANVRL, TETHTT5LVICE ST
BHLBHRINIZ &b 5T,

3. PEMEER

SBRYL 7 2253 (White Burley) 31z 3~4 [Z&
DO0.1M U o EREEENE pH7.0 2INA B, (EEEE
DU, ZOLER DO THE Y 4V ZAOYEEHEE 21
HUtzo #ERIZ, E2ROEBHTH -1, THEWE, T
FHRMEIZR Y AV ATKRERED SNTh - 1208, iR
T, Ao 4 v AL PVY-T Ti3 55 BELE,
PVY-O T5 HI TEREIZEVHED SNIZ,

H2R mENEHR

74 NVR

T 24 i+ MHRYE TR
AU L NVR 55~60°C  107°~10"7 55HLL k-
PVY-T 55~60°C  107*~10"% 55HLLE
PVY-O 60~65°C 10-5~10-¢ 5~6 H
10 pfaE e BRICKE
4. XIXRERR

A4zt PVY-O LOBEOT HEERZ, 1HER
FizD X 3D £,5a (White Burley) 2 BVTHREIL

T2 1Y 40V 2R, F2EB>E 2R FhOi
Bl iR 2R bTOT, T ORMLEBIE, 2%ko4L
2R UBE 2R, 45 aDERICY T, EEHR
POFREPHETEEHS PVY-O2 1R YA4VRE
LR i, Zhick 5 10h3, 283 ORI T
HWT X NEES (PVY-0 22KV A0V &ELUTRE)
Zit, 2WRUA NV AERBEN 1 BE T A, Physalis
Sfloridana R, BEEECRDN 2 RMRHEOEE
ik 5T, PVY-O OFEERHRL, EEERLELIE D
DHBTL 12,

BRI, B3RDEBOT, PVY-O % 1 KIA VX
EL, A2 2RvA4NVRELTY, XZEDHFED
BATH, BENCEBRYEL, RXEENFLETIRS
W EMb 5Tz PVY-T & PVY-O :OB%S, &
T4 NVADBEEFRKETD 512,

5 & KK

Bez a6, UL 2RESFEL, PVY,
PVX, Potato virus M i & OF Potato virus S i Ifil 1§ &
PASARSI2ETRIEERI EC 3, PVY HliE
LIBERS U, MO SRS & i3 KIS Ld o
o

6. 4 IINARFORIR

BYezNaZEh b, KAV I b ZHT 4 TREET
T h U4V ARTFRBEL I, ZORE EvA4 LR
E 3% 760m, 1E% 12m OO bREFTH 510 B
UL Y 4 v ADBE S EHL 725, FHRO O §RELF
vgEEgInE X,

7. RBRMROTTRAMMARRE
BEH20 BH%O, BWRAZZ2RCL, #ELz/2
(White Burley) BOMBEFiziz, PVY v ~F v 4

BIR RXAEEABRHER

1|RY 4 VR wO® 2WY AN é%ég);%é Ph&%ﬁﬁﬁgdﬁ?m

T4 R NS.VN(2/3) *
PVY-O Ve PVY-T NS. VN(3/3) *

o E VC.VB X
svinx vewn  DVLO_ NSWA LLa/s)
PVY-T vevn  RVRO A LL@/3)

o PVY-0 VC.VB *
% R - K74 NR VC.VN.NS *
PVY-T VC.VN.NS *

WS 1EEAL, () AR, KISERE SRRERN, ¥4 b b EERR AR S,
* ZFAPL o728 D,
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Vv AT e Uo7 i i R R R AE T A 74 TYEBET L, Ths EAR L BbR A TIRIEED

(EDWARDSON, 1966), Pinwheel inclusion 554355 8 [ M LN (8BT7HE).
DT ELBEI R, PVY-T, PVY-O T ¢ Rk D R, it oRERA 7 e RAeR R L ES
Pinwheel inclusion izt s -, #4002 b 34 ORI, 72 FMEEVIHEL, A bhowbihE L

B6~11E ® 74 LART (MNUEFE 7 EGu s oi (White Burley) @ Dip LB
Fic AN A RS © Biiilofmiafdicil 545 Pinwheel inclusion,
Ring ZX OEAKR ® ZER2ZILEFRERAK @ B A @ PVY-O BEGE
farpic B 5 5 IR R
(&, (), ), vk, wih b 7,72 (White Burley) HEHEOMEL, bar=200 nm.
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SEINIEE LD (EIX), A0 SEE
Crdd (FI0K) SORWIEEINT, COER
BORFR, WIRAZELBOBRILIHIEL T 21
Bz, PVY-T RYHIE T &, FEOREGBEIN
123, PVY-O BRYsHiia Tid, < ORESEERERDRE I
BgExhoh 1 11K,

z 2

FEEED, 13137 ARESCBOh 3l L, €T
ATT AL STEBIN I &, RITOBRIRB
760x12mm DO IR TH 5 & &, BRYHIIEAIC Pinwheel
inclusion SEET 5 &, PVY HLiE & BERET 2
L &E3E XD, RuA 242 Potyvirus group IZJ& L,
PVY iGN 94 V2D 1DTH B EBALN S, 21
5DUANVADNT, #N21KEKRY 4 2B 4 75
RE2ERT & D & U T, PVY 2 %2%% 5108 Tobacco
etch virus ‘TEV) & 3, ¢ ®W TEV 12, Datura
stramonium CJEY¥L, Mottle, Vein banding %£MAEK
PRTILE, MUA S R BB PETLOL
(SHEPHERD and PURCIFUL, 1971) 2& AT, &K 4
NVAEIIRL D,

—7, PVY 2 2R 25 a TORM™E b L LT,
Kal 2207 v—Fi4M) 65 N5 (SILBERSCHMIDT,
1960), 1 DRBUWEIRDZ Z 2B THRET, 51
Dl FEUTAZHAEORERZETRETDH 2,

D5 LOERA 7 2l THRHHS TVNV T, 20k
BUX, 2SO CEIRZ F 2 BT L, THEEM
2 PVY OfMDRFICENFEL L RNC E, 7T 56y
Lo TR EHRINBL &, PVY OMORKEED
RRGEPRZETRNC L RETh D, KU 4V RIET
ORBUT L =T 5, X, =F 2= 7 L Physalis
foridana TORE L, TTRHEINT 3T DOREK
DY AV AD K (KLINKOWSKY and SCHMERTZER,
1957; DE BOXX, 1961) iz X { —%d 3,

DLEDFESRA TR A V22 HBEL 120 + HAED
JRREHDLS, TVNV OF{THTH 2 254 THHL &
ZHIRL T, &40 22 Tobacco veinal necrosis virus
Th3EREL .

AL D PVY-T &, K4 v ADHEE%TT - 1255,
BRI T ORIGI, RERBED OGN 2 o1, 1
12, ERREED 208 a DREIR, 3 772 Nicotiana clevelandii
TOERIZ, ROAV2DERLOBU otz Ot
1 EDRBUCT ZHW D b ize X, Chenopodium
quinoa TiX, RUANVKIIARHED ¢ 5 72 555 HERIREE
2RO RYLT 505, PVY-T I3EYL 0 & b HEEA
LUTHT N5, WHHEEL, BEDA %L 3D

TEITEH, PVY-T i3, &v4 vk THED Y
ANWVRATHDEELLN B,

i B

FIUFIOBMASH, BRSO BRETH S
120 ¥ W4 =D5HE, Prominent H5, 4,va (White
Burley) Z3ERA F %L T A N2 E2HEEL T2,

A4 N2 KERRBROE R, 2,93 (White
Burley, Brigh Yellow, Samsun) i &8REL, HED
HAIERA Z 2 ERZEL T, U+ ¥4 =D 5 5,
Physalis floridana T J¥BREE %2 {E 5 ¢ 10 &5 RREL
o RF 22T TR, REHRERES 2% SFRBYEL
12 Chenopodium quinoa, 7 aTi3, REIRHE2IES
12 TEERIEL 25 5 120 Solanum demissum ‘A-6
OEIH Y EiZ, 153 LIA ZHARES T, —
%, Datura stramonium, &> = F %Y, Chenopodium
amaranticolor BX X VI H Z &, BRPEL 2o
126

EETATIT I AvITL S5 TRGER S, PH
BOMERIE, 2o a DR HV TR & C 5, B
55~60°C, 10 7pf, mHARME 107°~1077, WHEIFE
55 HLAETH ->126

U4V RBIFIE, 760x12nm DO IRT, ERAML
U4V R, PVY HLlniE & BSOS L 1, 2 oS4
sy aZEdRizid, Pinwheel inclusion 238 3 h iz,

Potato virus Y ¥l RHEED F IR », 2,53
(White Burley) 2 4 bV THR&EL 23, HOLKT
BRRITRTRIED 5 1.

DEDZ &b, A4 2 Potato virus Y D1
R TdH 5 Tobacco veinal necrosis virus Tdh 2 & [RIE
Utz

IO DS, FNRTCHBEL 2 PVY-T A, 1972)
LHBET A &, BHEOMEICKERS L, B TR
TANREZBL LRI,

RRYe s 3 o BEHERR ORI T, BRI BREIE
DI D 5 vz, PVYY-T BRYHING T b RO R ¥
RBEHED 50, PVY HBRRBUMILTIE, 20
B BERIED LN 512,

51 B X M

Bawpen, F.C. and B. Kassanis (1951) Sero -
logically related strains of potato virus Y that
are not mutually antagonsitic in plants. Ann.
Appl. Biol. 38: 402-410.

BeemsTER, A.B.R. and A. RozenxpaaL (1972)



8 HAGETHETRARE #15 &

Potato viruses: properties and symptoms.
In Viruses of potato and seed-potato produc-
tion. J.A. De Bokx (Ed.) Centre for Agri-
cultural Publishing and Documentation.
Wageningen. pp. 115-143.

De Boxkx, J.A. (1961) Waardplanten van het
aadrappel-YN-virus. Tijdschr. Plziekt. 67:
273-277.

Epwarpson, J.R. (1966) Electron microscopy
of cytoplasmic inclusions in cells infected with
rod-shaped viruses. Am. J. Bot. 53: 359-364.

Krinkowskl, M. and K. ScuMELZER (1957)
Beitrige zur Kenntnis des Virus der Tabak-
Rippenbrdune. Phytopath. Z., 28: 286-306.

Krinkowski, M. and K. ScHMELZER (1960) A
necrotic type of potato virus Y. Am. Potato
J. 37: 221-228.

MarTYN, E.B. (Ed.) (1968) Plant Virus Names.
Phytopathological Papers no. 9, Commw.
Mycol. Inst. pp. 84-86.

NoBreGA, N.R. and K. SILBERSCHMIDT (1944)
Sobre uma provavel variante do virus “Y”
da batatinha (Solanum virus 2. Orton) que
tem a pecularidade de provocar necroses em
plantas de fumo. Arq. Inst. Biol. S. Paulo
15: 307-330 (R.A.M. 24: 430).

SHEPHERD, R.J. and D.E. PurcrrurLL (1971)
Tobacco etch virus, C.M.I.JA.A.B. Descrip-
tions of plant viruses No. 55.

SiLBerscHMIDT K.M. (1960) Types of potato
virus Y necrotic to tobacco: History and
recent observation. Am. Potato J. 37: 151-
158.

Smite, K.M. and R.-W.G. DENNIs (1940) Some
notes on a suspected variant of solanum virus
2 (Potato virus Y). Ann. Appl. Biol. 27:
65-70.

HHM— (1972) Y+ A4 €Y 74 VADEHL VR
X B8 SIEBTRORE L Z OB, Erad
ZBf5E, 61: 70-75.



