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INTRODUCTION

Virus Y is one of the most important Fobabo viruses.
It nas a world distribution occurring wharever potatoes are
grown. losses due to potato virus ¥ infection in Us. 4« Ro
amounted to 53 % of the crop (Omar ot al, 1963). Infected
plants may be symptomless or may show highly recrotic
reaction, depending on the virus st—ain, the pciabo verlety
and the environmental coaditions.

Different namas have been used for virused telonging

Yo the virus Y group. This is due to tke varied rarge of
symptoms produced by different stralns of the virus. Olagai-
fication and nomenclature of the virus strains wexre and are
still matters of dispute. Garrmar investigabors divided the
strains of the virus into three groups;— Common, necrotic
and snomal. This clagsification was based on serclogical
relationship, symptomatology and host renge. Duboh imnwist—
igators divided potato virus Y strains into : - Y°(Common
strains), T° (Tobabco veina] necrosis streins apd 1°

-,_.:‘,ato stipple maak).(ni& mxx.lma. ‘




ia the most efficient under greenbouss oonditions.

The present work was carried ou* to 1dentify a
PVY isolate which was 1sclated from potato fields in
U. A, R. The inseot vectors oZ a virus strain and
the virus-veotor relationship were studied.




REVIEN OF LITERATURE

Barly records revealed that, Shull® & Folsom in
(1923) reported a virus disease in Irish potatc with
rugose mogaic symptoms. The virus was easily transmitted
by aphids and ssp inoculation. Smith (1931) in Eagland
demonstrated that rugose mosalc dlsease symptols were
incited by a virus complex consisting of two viruseg, one
of whioh was transmitted by sap but not by aphlds end was
called potato virus X (PVY), the other virus was transmit-—
ted by hoth sphid and sap and was callel potato virus Y
(PVY). Later work on PVY showed that it is not a single
uniform entity but exists as strains due to the great
variation in symptoms exrressad on pctato and other hosts
(Bawden & Kassanis, 1947, BPawdan % Sheffield, 194 and
Da=ty et al, 1951). Darby et al (1951) working wi. i8
isolates of PVY and using as =z criterioa the avoragse
severity of symptoms incited on 22 American and Briitch
PoGato varieties, divided these isolates into: miid,

medium, severe and erratic.

Commsn strains of PVY incite vein~banding and mild
mottle symptoms on Nicokiana tabscum L. ( Dykstra, 1936).



-.,-

b- Medium isolstes, which in general produce a moderabe
rugosity and lesf drop. No stem necrosis, peticle
streaking or stunting are producsd. They have a slight
effect on the growth of the plants.

o= RErratic isolates. The (FVY ~ TVN) belongs to thise
group. Thia strain feiled to produce symptoms when
neohanioally inooculated on fourteen potato varieties
susceptible to the severe isolstes. It seema “hat
this etrain is more vimuent on tobacco thar -r. putato,
but Richardsor (1958) found thabt trds strain can
infect potato varintloa g reudily a8 413 the Tynical
gtrain of PVY, and be concluded that only a prior in-
fectlion of the Potato with a ccmmon strair of the virus
prevents heavy infection with (FVI - TVH). ¥iinkewskl &
Schmelzer (1960) stated that the mecrotic etraln induced
syrptoms on potato varieties samc as 4ld i%2 trolecal =
gtrain, although the sympioms produced ty Toe (PVI-IVN)
were usnally milder then those produced by tha iype
strain. Todd (1961) showed that symptoms producad on
the pobato -vaniai;ir Craige Royal as a Tesult of (FVY -

: !E‘.E'l:mfectm, msmted nfmildmtﬂjmg andvem-— 3

aﬁ. Boilcwa Imgluva, 1965).



Nicotisna tabacum L. especially the varisties white
Burley snd Semsun were considersd importaumb hosts in the

14sntitisation of (PVY — TVN), because they develop charast-
sristic symptoms (Klinkowski & Schmelszer, 1960). The
common strain of PVY incitod only veln~banding gnd mild
mobtle on this host (Dyketra, 1936). The necrctlic streins
induce necroasis on tobacco (Smith & Dennis, 1940). The
firgst symptoms are confined to the amaller veins and than
spread to cover ali veins of the leaf. Finally the infeoted
[lanis becsme maverely stunted (Noberga & Bilberschmidt,
1944), Semsun tobacco wss vary heipful in differentiating
the tyre strain from the necrotic onea. The two groups
initially induce vein-clearing ard slight Adown-ward curving
of tte leaves, later, the nevrotis strain produce in additior
brownish necrotic lesion dispersed on the leaves {Elinkowski

& Schmelzer, 1960). Many other workers had rspezted White
Burley or Semsua tobacco as differential hosts (DF Bo_k.x,196lq
Sllberschmids, 1960, Kahn & Monroe, 1963 and Bailova. -
Iongulava. 1%5).




tlhints (EVE YN ) Snhraal mnealn and nanratia eymploane on

that hoat.

Nicgpdrs phyaaloides (L.) Gaertn. produced taint
necrotic rings with green cantres that eventually become
dark when inooulated with (BYY - TVN}, in sddittion 1v
induced. chlorotic spots on aystemic leaves (Bilbe echaidt
B Rosgtom, 195%), DE Bolx (1951) abated howeval', that thia
atoain prodwéd only mild woseic i vhab hoot.

Solsrym demiogup sxd Eybrid 85 (3. denisam x
M) were reported by (Kohler, 1953; DE Bokx,
1961, 1964, Wensel, 1963, Hunnis et al, 1964, Munster &
Cornu, 1966 apd Keller&Berces, 1966) to be hyperegensitive

to ell stralns of FVY.

Easton et al (1958) mentiocned thab ( BVY ~ TV
induce severe symptors on Capsicui BPPe» while othere
{HBarvath, 1966, DE Bokx, 1961 and Kahn & Monrcae, 1563)
recorded no sxmptms-

" Nicotiana glutinosa D. and Petupiz bybrida induced
mogaic: when inoculated with (VI ~ TVE) (Roland, 1957,
Noberga & _Si;lberschm.dt, 1924 and Keln & Honroe,l%Zv}p e




Gomphrepa £lobosa T.. v Deturs gtramoniug whish
proved to be susceptible to sone strains of PVY (Peul,

1956 snd Plank & Occonnor, 1952) wer~ irmune to (PVY =
TYN) infection (DE Bokx, 1961 and Eahn & Monroe, 1963).

Delgedo — Sanhez (1966), used Chenopodlwm quinos
as s local lesion assay nost for Y-K, Y~L and Y-F atralns
of FPVY.

Nobrega & Sllberschmldt (1944), found -hel The
(PVY - TVN) was inactivated when heated at 58"0 for 10
minutes apd at a dilution of 1:1000 and it retaireu its
infectivity when stored for 7 days at room temparature.

Darby & Larson (1951) gtudied the physioal prop-
erties of 18 isolates of FVI. None of the isolates were
jnfecticus after heating for 10 minutes at 62°G=,wheteas
all survived at 54°C.. All isolates rema:l.ned. infectious
for 6 days whent stored In vitzo ab 20 - 22°C., hut were
inactivated after 15 days. Dilution end point was betw—
een 1:10, 000 to 13:100,000.

si.]bersehmidh ot al (195!5) found thab the thermal



LE Bokx (1%43 found thet the DuLrr patrein POV -
WHY hed roratned Ste dnvessdvdoy dn ety uice when

-

stocod for 22 deys, but not pItoev o Y £

Dexby et ai (1951‘)a:d Erston et al (1v.», Jound
tLoi wozt stvalns of V. celleted fren AU o o osount -
rice were trerimlitved by sap inmrsviation to S res
ho,cB. Tobacco veinal necrosts stynin was bt ol o2
whicl, failed to ixfect pove™v nlents merbaniia il SIPRE
agtces with the findicgs of Silbersshmidt (1¢ 3, wto
iyw 1Y hiaen transmit ed to

siated that glthouclh this stz

]

]

o= of PVY Losts it wes oot easily {ransmitted by sap

to pobeto varieties.

Aphid vectors of tue virus:—-

Apparentely Shulz & Folsom {1923) were tre yirsy
tn trensmit PVY by ephids from sobebo plants with ragose
mosaic symptors ( a complex of FVX and FVY). Eouiz (1932)
could transmit rugose mosaic (¥Vy) £rom potabo to tobacco

by means of M. persicae sulz. and Macrosiphnm golanifelii

Ashm, However, he failed to transmit the disease to
potato from either potato or tobacco plants. Wabtson &
Roberts (1939}, traunsmitted PVY by Myzus circumflexus

Buckbton, and Macrosiphum gei Koch. Tougnane (1939) ,used




Mygus orr.,‘us Tamg., to trarpmit Pv. Lo Lewltby ploats.
Bawden & Kascanls (1947), t.a .-zltted FVI from tobacco to
tobacco by M. persicaes, M. cincumflaxus, M. solgni Klth,
Capsriells postinacae and Mesrosiphoplellg sochornd end

to potato by M. peralcec only.

Smith & Ternis (1920), feiled bo Lranwpli 17.s
syuptoms of tovacco Velnal necllsic vy M. persical 2o’
Macrosiyium gel, but the, e mi: nied Mhe TR e 00
vein-basdirg to White PRurley bF eol.lex aphld unTw7l us.

Kassanis (1942), Tound that Aphis rhamnd, ( Beyer))
tranamitted FVY from tcbacco to tobacco anl frem potato
to potato. Nobrega & Silberschmidt (1944) exd Orlando &
gilberschmidt (1945) worlding on the necrotic strains of
PVY, found that M. persicge and Macrosiphum 801lanifolii
can bransmit ths virus to healthy pliants and thsw the

gresn pes>h aphld was the more effective vector.

Silberschmidt (1960), stated thab Yhite Buvley
tobacco plants inoculated by meens of insects showed. the
. game severe vein-necrosis symptoms characteristic of the
source plant. M. persicae trensmitted the virws frem
* " fuFected tobacco planbs to move than 8O % of the inoculabed
'~ Fianbs of Eignhelmer pobato variety sad about 60 % of )




