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INTROZUCTION

Seversl of tne potato disesses are known to be due
to virus Infection. #srtyn 158 1ilsts 33 types of
virus, not countirng the many strains within easch type,
nowever not gll of these are proven viruses. Some may

turn out to pe mycoplasmas (DE Bokx, 1572).

Viruses xnown to infect potastoes zay ¢coanveniently

be classified into two general castegories, (a) those that

Sdigti
iAE7

inct follar, or in certsin ins<tance,

Cu
o
[6)]

neorrmally csuse
tuber symptozs, for sxample potaic lea’ roll virus, potato

virue ¥, ete., (b) tnose %ast frecuentiy do not produce

consistent foliar or tuber symptoms, for ex mple fpotate

s
+

S 522 W viruses (Shepared « Claflin, 1575) and potst

O
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-~ - _ 3 - R -+ -~ - 3 -
crrlers gn Jrom Llfferent perte of the worlid, 1+ is
PRI - [ — - .. ~ Y - - s
sTill 2ltr L oteto virde, taczuse 1t scrsads 2ssily and
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- T 4 oA - B - e - —~ - = —~ -
Lng LlhEzern Trouz ST Yy tobscco weinsl nectrcosis, s
- ~ . R - O . 3 . k] -~ 3 < Fad - oA
Strezan T oF0Z, =2nnofound s yviell raiueticos of arzoac 14

—~a A~ N 3 - It =

Periernt 1n masxed infscti-cn snd of szbout 2C peErcanc in
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vislile 1nfectiorn. -I30 105885 due to peiaic virus ¥
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Fotato virus 4 ( Murpky and McKey , 1932 ) another

of the important viruses affectins potavo reduces yield vy

up to 4G perceat ( Esrvels, 1971 J.

FPotato viruses I =zné A particles zr¢ incistin-uish-
abtle by electron microscopy, znc zre ciffiecuvlt to differen-
tiate on the symptoms they incite in various test plants,
However, they may be distincuiswed serelogically using a
specisl tecraique { Fribours & DE Zoeten,1YY0 ) =né biolo-

gically on specifiic test plants (Eartels, S71).

lr genersal, most of tzeé virzl or mycoplessmal

diseases =re nearly =lwzys ciagnosed on the bzsis of symp-

v

a
Hy

toms visitls in tr ielc, except for pot:to viruses ¥
tr

ané A, wkere, tie routine lsztoratory testing 1s DECcesSsSaTy

.

(Stepard & Clafiin, 1575).
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It wes suggested by Clinek & Laughnane (1933) thet
the virus of potato mosaie group should be divided into
ar. X , and & Y groups with virus 4 being ineluded in the
Y group.  Bawden (1S93£) telived t.et there wes little

Justification for this clessificaticn since virus - and Y
were not relsted in the same way as were the gtrains of
virus X, slthough they produced similar syaptoms on tobeeces

and btoth were fransmitied by Myzus persicaes Sulz. Hanmser

(1937) zeporteld thet virus - reected with ¥ ertiserun, but

t
48]

Bewden (1244) was n:% =zle ¢ confirs those resul

Accoxrding to Bertels 19633 1964 different Gogress oI relaf-

--, = > - T e o an - . et e T - A a-
iomsiips exist betweon pofet: virusss Y oend 4 Irinis %
O Tt o e AT T T e e S st b - - AT
Serks 1Sch) Fritiur =nd LB Itetesn (15700 produced s antiserum

< -~ S et a7 . - - = n . S el o ) e
titer aguinst arn VY dsslzte -5 L/, STZEIIT (1208, repIirzed
+ 1 -~ ~ - UL DG I | - S .
thet necrztic respornse <. ITWS @I i ollEzun Cenissr

5 A ]

Tetwesil tie genes and the viruses sugreszed thet  virus Y

and Virus A are relatad. In gerneral PV shews similerity

ST en
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with PVY, but the diiferences between them Justiiy the

nomenclsature as different viruses (Leenster and xozendasl,

1972).

A: Potzto virus I:

l1- Strains:

Rucose mosz2ic of potato wzs first described in{1v23)
by Schultz & Folsom. The virus nature of the dieease was
not fully Gemonstreted until the same suthors (1925) trans-
mitted the infective entity to potato both bty mechanieal

and apkid inpculations.

The ilsntity ané natire of the components of ru<ose
mosaie was =iven by Smitk (1v31). &is éxperimental data
proved that the ru ose mos=ic disease of potato is ceused

by 2 viruses, one wos transrissitle by s=2p 38 well =8 Uy
3 y e

apnics, whicn fe n-med oTaTo Vir.s 1, ant Toe other was
transmissible ©) S-p =mé £ot by 2pLid woicrn Le celled

potateo virus XL

Since t.e ciscovery of the ¢uel nzature ol potzte
rugose mcsaic, it oS Yeon gLown thet virvs Y 1s not

composet of uniforz entities, btut it consists of several

t

strains {(Bawlsl & Thuffield, 15445 rowcen « Kssganis, 1947,

Darty et 21 , 1vy5l).

Central Library - Ain Shams University



Easten gt 21.,(1958) divided 1¢ isclates of PVY obtained

from 3Brazil, Ecuador, Hellend, Germany, Ixriand, and the U.S5.A.,
on the tasis <f severity of symptoms produced on some potato
varieties into 3 groups viz. severe isclates, medium isclates,
and erratic isolztes. Munro (1955) tried t5 differentiate PVY
strains that can nst be clearly distinguished cn potato using

Ehysalis floridana Rydb. He concluded that the strains ceusing

miid symptoms on potetc incucs severs sympicoms on F.floridans
and Vice verss, Cn tne tasis of sesrclogical relisticnship

between PVY streins, Bartles 1924 , divided PVY strasins into
cmmon, necrotic, and anomelous strains( Te Bokx (1964

DE Rokx (1564 ) rerntiomed thz*t Berties clesgificetion does

- R - P -~ - 1 - =
not incluce the sitrein of p-tetc stizple stresk. lrerse-
~ 3 R S = - -t ' o 2 e e
fore, he divided tre strains of toile virus intc o ogrougs:
i
) N - - 2 oam 5 P I . .. . — - - - i~ - T
Y° {(ccmnon straine ), ¥ ( totatc: ve'mal necrosis streits
-
R T ~ DA Sy R - PE— Y R | oA
anc Y7 (Potato siipooag sTreskx straine ), D Iouthosstern
T T~ S T Ao . - - = — -y P To >, —— - TOUTY - L
Crized IZietess Zocoling snd Looin ST gZroeansd FVY strelns
lgclsted from solenacolus ITIDE LN Tos S&sls oI Tnd reeot-
icw of root-knot izzetile-guscertiols &L Teslzlanll
- - o = - - = - - - . . 3 -
variciles oI fiue--axod totzoe 1t thres zireirs viz. o,
o
VP (hapsed mild oviortoome 4o Bosh oo ot s 3
A Lraused mrld 2VIIITOLE 40 TRl PO SRt S o
3 - -~ = + - D= = - ~ -~ -t
Buscertilble an, resictant variotiez., Lcaszel nilcd
- —— = - - - + <= 4 - I -
BYiIDpTOME LIl T _Cou-ii07T lenn&tllils IQSLE L&D VEILICT_oCE o, EC
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NI (caused necrotic symptoms in btoth root-knot nematode

susceptible and resistant varieties).

2~ Host range and differential hosts:

Many strains or rather -roups of strzins are known
that can be distinsvisted accordins to the severity of

systemic symptoms on potate, folacco or giheyp =m0SUS.

Eeston et al (1958) mentioned that the severe
isolates of PVY are chergecterized by local zecrotic lesigps,
leaf droPping, savere moSsiec, Tuso0sity, cilorosis,and stenm
streaking in potato. The medium isolates produce =z moder-
ate ru-ose =a3¢ iesl droppin.. Troe erratic isolates whiceh
includes TVH strains Zailel to produce sym-tom on 14 potsto
varistics. Bilterscrmidt (1veu) confirmed the diziiculty
in trensmitting Tihe mecrotic strains oi tils virus to potzto

plants, whereas icanordson '1w58) reyorved tust tness strzins

r

infeet potato plonits 5 Tescily 25 il toe topplesl itraizns.

Beemsoer =n¢ nozeniaal (1w7e,, Suescrited tle reccltien
of Dutcl potato vorieties nIscted wito FV: straizs.  Tusy
mentioned tiot mild moszic 22¢ ruU_0Se 0CeLI in certeln
varieties with certsin sStrains, 22( cl.cr valigliss react

wit:y ¢crinkle. An: one variety may reacte Cilierentl) to
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different strains. he added that sensitive wvarieties react

with necrosis whick mey aifect only some veins on the lower
surface of the lecaves or may form severe necrosSis on leaves
or stems. Buch severe necrosis may ultims=tely causes olcer
leaves to collapse ané eituer drop from the plante (ecalled

leaf érop streak) or remain henging (called palm tree type)-

n tobacco, the normszl strains of FVY =21¢ known to
produce vein-banding symptoms (Dykstra, 1956; Klinkowski &

Schmelzer, 1960). Nigotisna tabscum L. vars. Wiite BEurley

and Samsun useC by severasl suthors z2s differentisl Losts

for tte necrotic strains of this virus (Smit:t ané Dennis,
19540; Neterz,« silterscrnidt, 1944; Klinx<owski & Sckmclzer,
1960; D& bokx, 1v6l; Kaban & bonroe, 15633 k-ilove-Yoncsulovs,

1965 ané Lockhaort & Filscher, 1476 t).
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The following hosts have been recorded =2s systemie

-

hosts: Lycopersicon spy. (Sturgess, 1456, Silbersckmict,
1956; kontis &« Feléman, 1Y63), Capsicum annum L.
(Silverschmidt 1956; Geok & Anderson, 1960; Fontis &

Felcéman, 1963), Nicotina glutinoss L., Nicotiana rustica L.,

Petunja hybrida vilm. (Sskimurs, 19535 ranotis & Felcman,
1963); Solanup restoratum Dual.; Nicotiansz sylvestris

Spegzas & Comes ( Pontis & Feldman, 1963); Nicotiana debngyi

Domin. (Mactipnon & Bazsmall, 1Y72, and Daturg Ifergx and

D, merel L. (Vo Der Plank & N1Gounerlyse).

3~ Cross-protection between rVY strains:

The vein-bancing ané C strains of rV:I hkave teen
reported to protect potato as well 2s tobacco apainst

nanifestation of the severe syxptoms ordincrily ineited by

i
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tre more virulent strains (Dykstre, 1937
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DAWCED & wohE

A,

|
|

14513 found no such corrclation with

—~

bawden and Kassanls
strains cf potato virus Y. Tolzcco veilnzl necrosis,potato
virus ¥, ané ,otatc virus C ore ali closell rclates sero-

losically, but wroereas potato virus C onc I protect plant

a-ainst each ot.er, they co mot protect plante 3zainst

veinazl necrosis virus. Trhe interaction Letwsén strains
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of potato vizus ¥ was investi-atel by several workers and

thelr results made the orizinal ebservation even moere
interestin.. They coniirmec that plants infected with
sone strains of poteto virus I were not pretected against
infection by tcobacco veinsl nrecrosis, buft found other
strains whier aifect partiazl protection { Munro, 1%55;
Hickardson, 1958; Zaston et 21,1956, Klinkowski &
Schrelzer, 196Q; Todlé, 1961; and Horwath, 198%). Munro
(1955) workin: with 2 strain of TVN found thzt 2 zild
strains of ¥VI f2ilel entirely Yo profect tobaceo plants
s.ainst the necrotic strain, bowever, if coused only =
delay in tbhe C{evelooment of symptoms and d{ecresseld tis
symptoms severity. Todécd (1961) workinm. #ith straizns of
potzato virus Y tiLat parti-lly protected 2.2inst veinal
necrosis virus, found that protsction wss ingrezsced Ty

inocuvlatine leaves 0f 2 certziz position oL L& pozmt anc

;e 5 A . 1 s -1 PR TR N T mpm T e e - =
b}' EVOLCI: SWIALDIN S TLe Liznis wit. Lricecliii oI toe
el mm 4 e e o e (1u6s) ~ D P
ClLadlen10r VIIuS. wl L7089y ol & Fonz2iic2 Toornd Hmeot

tre ngrmal Sstroin LecresSed e Soverity of spmprtoos oo
TVN oo tobacco, but the; failed to ortalin sizilar results

S

(oAl
N

regorted tuat str=in O

O

in Ne.rusticz. =zmorvatn {1
protectec tobacco plants z_=2inst tre aormal strain, tut

not ~-=2inst TVH or 1.6 =ncmcious strains. s Cavz
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- 10 -

indicateé that tue TVN and the anomalious strains {id not
protect a-ainst =zny otber strain of rVY. wien Le carried
out = simultsneous inoculaticn with mild and severs strair
of either C or normal strzin bte observed milcer symptoms

than inoculabtion with severe isolate zalcnc.

m

1z Japan Tomarue & Ldesawz (1968) isolated a new
strain of PVY cazusing yellow ring spot on #oite burley
tobzceo =né found - complete cross-protectlon between
this strain and tue ordinary strain, wherezs in Morocco
Lockhort & Plschar (14762) founé no cross-protection
Letween = necrotic strain caused calico Symptome oz Tobaeeo
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A1l isolztes remzincd infectious ziter © C2ySs storacé

in vitro at 20-22°C., tit were inactivated aiter 1& s,
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