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INIRODUCTION

The deleterioug effects of weods on crop cultivation
have teen well docunentad by the findings of many sclentigtg
worldng in differeni disciplines of agricultuves: Different
types of weeds not only compete with orop plents for the
mizients and water bat also harbour pests and pathogenic
orgenismg end thereby act as potential sourc¢es for the
incidenes of pests and dlpeases. The role of weeds in the
epiphytotic incidence of certain virus diseases affecting
cconemic crop plemts has been identified and oxperimentally
proved by several workera (Thung, 1932; Deighton, 19383
Prathi end Samuel, 19393 Costa, 1965 and Marisppan and
Hoarayanasany, 19773, |

Dipcase symptoms resembling those found in crop plants
cauned by plant viruses are often noticed on a number of
weed plants in different parta of Kerala. However, there
ore no authentic experimental evidences to prove that thecse
are caased by virus infections and that, these weeds may act
po collatoral hosts of any of the virusges caupging diseases
of caltivated plents.

The pregent investigations wsere undertsken with a view
to identify the virus/viruses infeeting wecds in Kersla,



thelr modes of transmission, physical properties and to
cptablizh the relationship, 1f eny, with thope affecting
vegetables and ornamental ploants. 4An attempt hasg been |
nade %o study in detall thirtgen virug diseases‘afiecting

ton specles of weed plemts belonging to 8 different families.
The results of the stuadiem will be useful in understending

the role of weeds In the perpetuation of the viruses infecting
caltivated plants end the findings cen e judiciously
utiliged in formmlating sppropriate sirategy for the conirol
of the viruan diseases of the crop plonts.



REVIEW OF LITERATURE



RBVIEW OF LITERATURDG

Considerable smount of.! work has been done by many plant
virclogists on the role of weeds ag collateral hosts in the
gorcad of viruges infecting cultiva'be,d plantg. A reviey of
| the work done on the viruses infecting the weeds pertinent

to the presont investigation is presented in this chapier.

Aroratunm conirzoides L.

1% was reported that Ageratum comizoides could act es
a collateral.host of the virus cauging earl and crinkle
dicepss of tobaceo end that the disease could beo conirollsd
by the eradication of infected A.conigoldem at least a
month befom_planﬁpg tobaceo (Thung,19323 1934; 1935),
Deoighton (1938) reportsd A.conizoideg as one of the coliateral
nogis of tobacco leaf curl in Sierrae Lecne. Van Der Laan (1940)
reported A. conizoides emong the weed hogts of Psando-mosaic
digcage of tobaceo in Sumatra. The virus was tranapittod
fron the weed to tobacco by the vhitefly, Beomigir gossypiperds
mnd both the weed and tobacco showed pimilar type of sympicmo.
Silbergehmidt and Robrega (1941) oboerved symptoms resembling

banana mogele on A.conizoides im Bragil. The virus wag




nechenically transmissibls o Nicotiona glutinoss, N.tabacum
{(vhite Burlay), Datura stramonium and Petunia gpe

Gadd and Loos (19471) reported a virug discase of
Asconizoideg characterised by vein bhanding and leaf curl. The
virug vaa tranemlitted from diseased to healthy plants by
mafting and by the whitefly, Bemisia sp. They found that tho
virag could be transmitted to tobacco by the whitefly. Ferngndo
end Gdaravana (1942i reported A.conizoides as a collateral
'hosi; of ‘the mosalc ;r Aibiscng egeuleontug in Ceylon.

Delatire (1947) observed A.conizoidosm as e collateral host

of leaf curl of cotton tramsmitied by B.iabsci. The weed

eezved as the collateral host of B.itabaci as well ag the leaf
curl vizus. Thung and Hadiwldjaja (1950) reported an yellow
vein banding mosaic of A.gonizoides which could be trangmitted
from diseased to healthy plaflts by means of Cugcuta ausiralig.
dewson and Pleris (1953) while investigeting the virus

dipecageg of plants in Ceylon observed a consplcuous vein
Canding on A.conizoides which was twansmitted to healthy
plonts by inerch grafting. '

In Indie, Pal end Tandon (1937) reported a vein clearing
digease of A.gonigoldep which was transmitied by grafting.



rruthl (1937) reported a leaf curl dlsease of é.conizoidég
pimiler 1o that of tobacco. He tranamitied the digease to
tobacco by the whitefly, Bemisia gomeypiperds. Pruthi end
Sarmol (19393 1942) reporied that tobacco leaf curl in North
India was transuitied from the collateral hogty, A.cenigoidoeg
by Beposaypiperda. Pruthi (19;14) later confirmed that 1%
ected as a collateral host of T.bacco leaf curl virus,
tranamitted by B.tabaci. Vasudeva (1957) reported that
As.conizoldep wes found to be a collateral host of the virug

couglng yellow vein mosalc of thendl.

Varme (1959) also reported that A.conigoides might act om
& collateral hogt of ".?:o'bacco leaf cari virup., The virus was

‘ranspitted from infected Hicotiesma rustioa to A.conizofdes

vy B.xaboed producing leaf curl and vein thickening.

Varna (1963) reported that yellow vein mosaic of A.conisoldes
wac tranemitted by Beiobacl and that a single virulifercus
vhitefly could transmit the virus. The virus couald infsct
Drouallie elote aad Yernonie sgpe causing leaf curl end yellow
vein wmogale, regpectivelys He could not oblain transmimsion
" of the vim to tobaccos Nedir and vilsor (1970) reported e

yeldloy vein moseic of A.conizoldes which was transmissible by



wedge grafting and by B.iabacl. They found that the virus
could infect Symerdreila nodifiera causing leaf curl.

sriveptava ot al.(1977) repoarted a virus cansglng yellow net

disoase of zinnig elegens, transmitied by B.tsbael, and they

found that the same wirus could infeet A.conigzoides.

fngrentihig 8ppe

Shevichenko and Shevitchenko (1930) reportod Amaranthug
rotroflozng ag 2 collatoral host of Sugarbeet mosaic virus.
The virus yas transmitied Ifrom sugerbeet to A.roiroflexusg
and vice-versa by Aphis fabae. Pound (1947) roporiad that

bo_rectroflexug might be 2 collateral host of Dect rosale

rirug.  The virus wos transnitied fran A.retnoflezus to

pugarbeet by A.fabee end Myemp peraioss. Bonnet (1949)

also found A.retroflesug among <be collateral hosts of
sugarbect mosale virug. The virvs woz trencitied o

Aerctroflexus from sugorvect by means of M.perpleos.

Khristova (1950) reported A.refucflemum, A. gliug,
A.-nongiwogie, Ae. pantculotus and A.aureug es hoots of Beod

mogaic vire in Fulgeria. Both Aphie Zfabas and Myzus

peralcas  could tronemit tho virus to sugartest from

A anTiNg GDpe




. Bercks and Zimmer (1956) transmitted Beet yellows virug
0 A.rglroflexus and A.gengeticug by M.peregicae, which were
congldered to be the carriers of the virus. Ulesner (1962)
obperved Amoranthus spp. emong the collateral hogts of Beet
ycllows virus. The virus was transmitted from sugarbeet to

Anoranthus spp. and vice=veorsa by M.porsicas. Grela (1966)

trangmitted Beet yellows virus to A.gureug and A.gpeciosug
by meeng of M.persicas end Aphig fobase. The virus was also
mechanically tranemissible to the weed hogts.

Doolittls and walker (1923) reported aUmeurbit mogalc
virug which infected pig weed (A.retroflexug). Schmelzer and

uolnar (1975) reported A.roiroflexus infocted with Gucumber
mogalc viruse as the primary souree of inoculum of the diecase
Zor cucurbits in Hungary. The virus was sap transmlssible to
cucurbits. Joshi and Dubey (1975) reported A.virldis among
the veed hosts of Cucumter mosaic virus which actec’l as a
potentlal source of inoculum for infection of cucurbits and
other erops. Lockhart and Fischer (7976) reported that
Aegtrofioxig might be a collateral hoat of Cucumber mosaic
virugy which infected chillieg in Morocco and Mysug pergicae

ag the veecior of i;he viris.




Zeumeyer and Kearng (1936) could trenemit Bean mosalc
virugs to beans from A.refvoflexus by Aphis medicaginis.
Silbefschmiﬂt and Nobreéa (1941) reported Aaretrbﬂexug agaong
tho collateral hosts of Banana mosaic virig. Hildebrand ond
Zoch (1942) transmitiod the virus causing savq;j, dlpeasge of
sugartkeet frozﬁ Amaranthus spp. to sugarbeet by the plgweel
g, Picsna cinerea. Lergon (1244) i:epor'ted ;,&.retmﬂe:ms
eraong the loeel lesion hosts of potato virug X. Thomas (1949)
obperved A.-retroflexus as the carrier of the red-node virus
of beems (Pheseolng yulgarig) in Colorado.

Canova (1955) ra‘porte& A.rotrofloxug and A.ﬁeﬂemg.
_aé the collateral hogts of a virus causing a é*agarbeef discase
called ¥ Romagna Yellows " in Italy., Mepersices could
wwansmit the virug to sugevrbeet. Brierly and Torents (1957)
obzgexved A.zetrofloxus aé the local lesion ho_s‘h of Hydrangea
ring spot .vi:msg Dugifus (1960) reported &.re'i:roflexua end
A+ tricolor amopg the hosts of Raddish yellows virus. The
viras vas transmitted to raddish and sugarbeet by Aphlsg
hollerysi, I&icrosighum dirhodum and persicas.
Eovaachevelt, (1975) reported A.lividug snd A.paniculatug
as %hé éollatezal hosts of Turnip mosaice virus in Bulgaria.
The virus was transpitted By sep inoculation =nd by aphids,



M.peroleae and Brevicoryng brassicme. Locatelll gk ol.(1978)
reporied A.petrefloxug as the collateral heost of Tobacco ratile

virug and potato virug Xs

In India, Phatak (19€5) reported mogalc digsases of A
viridla and A.blitum which were sap trengmimsible %o cultivatod
tpecics of amarenthus. OCapoor and Rao (1969) rmeported a

lcaf mottling dissase of Amorphophaling emgnmlamg which wos

wangitted to pA.iricolor by M.perslcas. Ramakrighnan st 21.(1971)
Poported a virne causing mogele disease of A.gongeticug which

wvop ipanseitied to Celoslo cniastots and Achyrenthug aspera by

s Inoculation and Ly fphls gossypil. The thermel inactive-
tion point of the vi—ua was between 60=65°C, dllution end
point ‘i:'lOGD - 1310000 and 'longeviﬁzr in yitre 72 hours.
Farimppan end Harayanaasmy (1977) zenortad o mosaic disease
of jA.Viridis which was iransmitted by sap inoculation and
by Tho sphids, A.gosaypil, A.craceivors and M.pergicee. The
vimig corld be trangmitied to six gpecies of plants including
Aevponmobicngs ond A.caudatup by both ssp inoculation end by
gohids. From the physical proportiecs, host range and
serological tepts the vivue was ildentified ag a girain of -

imoranthus mogale virug. The thermal inactivaticn point
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of the virus was found to te btetween G0-65°C, dilution
end point 121000 and longevity in viiro 5 deys et 5°C and
2 days at 28 « 30 °C,

Croton 5P

Vasudeva (1957) reported Croton gparsiflorus as e
collateral host of yollow vein mosaic virug of thendi.
Verma (1963) reparted that yellow vein mosaic of C.sparelflorug

was wansmitted by grafting and by the whitefly, Beuislae tobaci.
fle euggested that it may be a strain of Tobacco leaf curl '
virag. Neir and wilsen (1970) obsorved a yellow vein mosaic Of
Ce snersiﬂcrug which wag trangmitted by wadéa grafting &}na.

Ly Jg_am. They found that the virus causing yeliow

vein mogalc of C.gparelflorug and Sidg copdifolia -

gould croge infect. Bird gt 8l.(1975) repo:z'tgd a n;osé:!:c

of Jatropha gossypifolis which could infeot C.lobatug. The

virug wvas transmitted by B.iabael.

Sido gppe

Zonkel (1930) recorded a mosale discase common on Side

rhombifolia snd other gpecies of Sida in Florida which wag

tranooitted by grafting and budding. Storey (1935) conaidercd
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that gida spp. might be collateral hosta of tobacco leaf
curl, tranatﬁi‘l_:ted by B.tsbacl, in E. Africa. Hopkins (193¢6)
obgerved a leaf curl disease of Sida spp. which could be
trangmitted to cottan by budding and grafting. Botero (1957)

reported that S.geuta aund S. galvesfolie micht be collateral

hosits of the virug causing "Stenosis™ of cotton ag they showed
identical symptoma. Deighton (1938) reported S.carpinifolia

mnd J.cordifolia as the collateral hogts of Tobaceco leaf curl

virug in Sierra Ileono.

Shepherd (1940) found that g.cminifolia could act as &

hogt of Tobacco leaf curl virag. Cwen (1946) reported mosaie
digeages of S.geuta, S.chombifolis, S.ureng, S. g}meratﬁ end
Selinifolis in Trinidad which were transmitied by grafting.
Boged on the sympteomg he concluded that the moseic digeases
02 §idn opp. in Trinidad and Tragil were caiped by tho. peme
vivragy le., Abutilon infeetious variegaiion virug (AIVY),
Crlando and gilberschnidt (1946) reported infoctioug
chlorosis’ of Malvaceae affecting Sida épp. in Bragil. The
vizug wag trengmitted from diseaped to healthy plents

of sida by a single aduli vhitefly, B.iocbeci. They could
obtain hundred per cent transmission vhen 10 viruliferous
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vhiteflies were used per plant, The virus wes &leo

trangmitied from Sida spp.to Abutilon sirisium var. gpurium

Ly D.isbacle

Delattre (1947) reported that S.carpinifolis might be the

colliateral hopt of Cotton leaf curl virus, transmitted by

D.%abgel, since both cotion and S.carpinifolis showed identicel
pymptomeg. Coste (1954) recorded a wide spread mosgalc,
infectlous chlorosis of lMalvaceas, mammg indcgenous speciep

of $ida in Brazil. The same virus caused mopaic dligease in
cokton, bhendl, beans snd soyboana. Cogta (1955) could
trangmit the virug by means of the veector B.tabaci to bean

couging a dipesge called 'Bean dweri mosaic'.

Silbersehmidt and Tommagi (1955) reporited infectioup
‘¢hloroslis of Malvacesme on S.rhembifolinm, 8. zcuta var.
cerpinifolin and Sida gp. They could trangmit the virus

Lron Serhonbifolia to the game hogt, Malve spp. and

Althasa rogea by means of B.iabaci. Silberpchmidt and
Tomegt, (1956) trapemitted the virusg of infectlous chlorosis
of Halvaceae to Hicemdra physaloides by meens of B. itsbaci.
ine virus was not transmitted to tobaeco by elther grafting
or by the whitefly. Costa (1956) rsporied S.rhombifolie and
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S.micrentha ag the collateral hosts of a virug dipeags of
cotrbom called 'Anﬁhocyanosia' in Bragil, The virus was
‘ransmitied to the hopts by means of the aphid, Aphig gomssymil.

‘silberschmidt g% 81.(1957) reported the transmission of
ALVV from pbutiion thompeonii to healthy S.chombifolia
plants by meens of B.igbacl. Flores end $ilverachmiat (1958)
reported the occurrence of AIVV on S.micrantha. The virus
vog trancmitted to the weed host and tobvacco by erafting
end by viruliferous B.iabaci. They could algo transmit the
virug from infeeted S.rhoambifolis to Lycopergicon esculenium,

Dotura gtramonium end Cyphomendra betscese by grafting and
by the whitefly. Bird (1958) reported'infeclous chlorosis

of Malvacees ' 'on S.carpinifolis which wes transmitted by
B.tabacl race gidae. The virus was transmitted by the vector
to +tobacco producing mild lsarl curl. A single viruliferocug
inpeot could trememit the virus, Flores gt 8. (1960) observed
t.ab the virus causing the ‘infectious chlorosls of Malvaccaoe:
conld infeet tomato and that it was transmltied to S. ’
chonbifolia by grafting emd by B.iobaci. |
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Cos%a (1965) reported tnat infocted gaw ana pther
wild Halvaceas could aot as . collateral hosts of mottled
guncf of bean in Bragil. The virus was trangmitied fram wild
Halvoecas to been by B.tgbaci end ldsntifled .as ALVV,

1223, {1968) reported S.cordifolig as a collaforal host of
“obaceo leaf curl virus gince both tobacco and S.gordifolis
shovod atrongly rescembling symptemg. The virus wan
irangmitted by B.tghesl. Bird and Senchez (1971) reperted
that the mopalc disease of g.gorpinifolia in Pueric Rice end
‘infoctione chloros;a of Malvaceas in Bragil vere melated io
gach other. Costm (1975) found thet wild melvacecus planis
infopted with ALV veorse collateral hoots of 8ojbeen orinkls
nonale vimg in Brezil. The virug was easily transmitied

Yo goyboan by B.iaback but the recovery of the virus from
poybhoan wae difficult and the trangmigoicn from aoybean 10

poghenn wes generally not successful.

Bird gt 81.(1975) reported a ycllow mogaie of S.
goominifolie in Puorio Rico, which was travsmitied ty

Jeiobooi. The viras wag transmitted to obacco by
yirulifermna whitefly producing pild leaf ourl. Cerloe
C2anillo gt als(1975) reported thet gide spp.might ve the
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collateral hosts of mosale of cotton and goldeon mogale of
been (Phageolus vulgarig) in El Salvador. Those viruses were
frangni $ted by B.tabaci aend Sida sppe were suspected to act

a5 the reservolr of the viruges.

In India, Pruthi (1939) reported S.rhombifolia and S.
hamilig ee the collateral hosts of tobacco leaf curl. The
vimug vas trensmitted by a single viruliferous B.tabeel to
the vweed hosts aﬁd tobacco., Pruthi and Samel (1942)
reported that the virus csusing leaf curl of tobacco and
somato ‘could be transmitied to G.rhombifolia by B.tabacl.

Tale and %iilaon {1970) reported an yellow veln mosaic of

3.cordifolia which was transmitted by wedge grafiing and
by D.tabaci. The vivus was trangmlitted by the whitefly to

Croon gpareifileus and Lycopersicon egculentum and yellow

vein mogale and leaf eurl symptoms were produced ;. respecti-
vely. They transmitted yellew vein mogale ofi Croton
gpavaifliorus to S.cordifelia by viraliferous B.tabaeil and
recorded the same type of symptoms.

Jcachytarpheta app.

Deighton (1938) reported gtachyitarpheta gp. as a

collateral hopt of tobacco leaf curl in Sierra Leone.
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Van Der Laem (1940) neported S.dichotoma among the collateral
hoots 0f poeudo=mosaic disecase of tobacco im sSumatra. The
vimig was trangmitted to the weed hoat and tobacco by
B.gosoypiperda.Brierly (1945) recorded mogalc, spile and
rogette viruses on Stachytarpheta ap.

In India, Venkata Rao (1935) obmerved spike like discaso
of S.indiea end suspected that it might act as a collateral
host of sandal gpike. Wilson and Sathiarajan (1965)
reparted a leaf distroibing virus of S.indica which was
trongnltted by wedgp grafting,

Synerdrelis nodiflora Gaertin

It wag reported that Synedrclla nodiflorg could act ag
o collateral host for the virue causing curl and crinkle
diseage of tobacco and that the disease could be controlled
by ithe eradication of infscted S.nodiflors at least a month
beZore plantiang tobacco (Thung 19323 19343 1935).
| Delghton (1938) reported S.nodiflora emong the collatersal
hopts of tobacco leaf curl in Sierra Leone. Van Der
Loon (1940) observed S.ngdiflora as one of the weed hogis

of pseudeo-nogric disease of tobaceo in Sumgtra. The virug
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weg lrensmitted from infected Se.ngdiflors to tobacco by the
viitefly B.gossypiperds and there was strong resemblance
in the symptoms produced on both the host plants.

Hewbton and Piexris (1953) recorded a virus disease of
S.nodiflora characterised 'by leaf cupping end chlorosis. The
diceagse vwas transmltted by imarch grafting, tmt not by sap
inocnlation. Calica (1961) reported a virus dlsease of
S.nodiflorg and suspecied that it might act as a carrdier of
the virue aausihg cadongecadang of coconut in Philippines.

In India, Hair and Wilgom (1970) roported a leaf curl
digeass of S.nodiflore which was transmitted by wedge
geefting and by B.igbacl.  The virus was transmitted o
Ageratum conizoideg by viruliferous whitefly and produced

yellow vein moseic symptoms. They confirmed that yellow
vein mosale of A.conizoides and leaf curl of gmodﬁ.ﬂoz"a

wore ¢aused by the same virus. .

Dther weed hogta

Bock gt al.(1977) reportsd am yellow vein virus of
¢iitoria tornatea, o wild legume, in Kenya. Fhe virus was
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mochanically tranemitted to the original hosgt, other
members of Papllionaceas and Hibigeug egcuientug. Nair
and Menon (1978) reported a yollow mosaic of Micrococca
nercurialig which was transmitied by wedge grafting and
Ly the whitefly, B.%tabaci.

ilechanical transmipsion of whitefiy-borne Jdisesse agent
Costa and Bennett (1950) reported for the first time
the mechanieal trensmigsion of a wﬁiteﬂy trangmitted virug,
cauging mogaic discase of Euphorbiag prunifolia. The virug
was . mechaniceally transmitted to E.prunifolia and Daturs

ptromcninm, but the percentage of tronsmimsion was very

lciye The juice expressed from diseased E.prunifolis plents
were rubbed over the leaves of seeélings that had been
gorinkiled with carborundum. Similarly Costa and

Caryaihe (1960a) have also reportsd mechemicnl tronemigsion
of the virus. Bird gt al.(1975a) also reported similar
observrations from Puerto Rico. They c.onfirmea that the
nopaic disease of E.prunifolia repoi-tad from Brazil and

Maerto Rico was caugsd by the samo virus.

Sheffiecld (1957;1958) reported two virus diseases of

gueet potato, virus A and virus B, from E.Africe. 0Of these,
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virug A was tranemitted by lyzus persicae and virus 3B by
Bouisia tabacli. The virus A wes not mechanically tranpui-
gaible to any of the hogis tested. The virus B was also
not mechanically transmissible to its orlginal host,
Ipanoga batataa, btut transmiseible to Petunia sp. and other

tent specles of Ipomoea., when ‘the original host was used ag
the source of inoculum the percentage of trensmimsion was
very low. The virus was frangmitted to the test specleg of
Incmeoea by B, fabaci and when this vwas uesd asthe source of
inoculum the percentage of mechanical tronsmission was

cantgiderably lncreased.

Copta and Cexvalho (1960b) obialned mechanical trans-

niggsion of the mogeic virug of Abutlilon gtristum var.

thamgonii when Malya parviflora and M.rotwndifolis ssedlingg

were uged ap tost plents. HMHechanical {ransmigsion directly
iron de.gteiatum was not successful, btut afier transference

to sida micrantha, S.rhombifolia or M.parvifiora by grafiing

and yhen these plants vere used ag source of inoculum they
could get successful transulssion to M.perviflora and

He.rotundifolia. Similar observetions were alse reported

by Flores and Silberschmidt (1967). They could not obtain



mechanical transmisgion of the virup whem the natural
hosts, A.theepsonii and A.gpurium, were used as the source
and test plentg.

Cohen and Hitzany (1960) reported & vein clesaring and
chloroglis of cucumber. from Ierssel vwhich was trangmitted
nechenleally and by B.tabaci. The virus was easily
trongmitied from all ite kmowm hosts by ﬁechanical meang.

Herold (1967) reportsd & mosalc disease of Anthurium

gndroanum transmitted by B.itabaci. The virus was tranemiticd

mechanically from A.gndéreapum to Wlgcotieng clovliendil and
%i.icbacum (wWhite Burley), but not to the original host.
Tho viyus was eaplily transmitied by sap inoculation from
toth the species of tobecco to N.glutinopa, N.isbacum(samsun),
Broypllla sp. and Physalls peruviana.

leiners ot 21.(1973) reporied a virus digease of

Colopogonium macunoideg transmitted by B.iabacl. Beans

(Zhaseolug vulgarig) infected with the virus from C.
macunoides by B.tabacl wes used as the gource of inoculum
for mechenical trensmigeion. The virus was sop transmitied
Iran infectcd to heelthy beang, tut not to the original hoot.
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Melncrs gt 21.(1975) reported mechanical trancmizsion
of mosale virus of Zuphorbia prunifoliz and golden mosalc
virug of C.muacunoldeg from infected beams to healthy beans.
The pean plants were infected by exposure to whiteflles
vhich were allowed to feed for 24 hours on diseesed

Bepzunifolia or C.omucunoldes. Inoculum for mechanical

tronemission wae prepared in phosphate btuffer of pH 6.8

from infected boang.

Pird et al.(1975b) reported mechenical transmission of
polden yellow mosalc virus of beang vwhich was transmitted by
B.tabaci. HNechanical inqculatien was done by preparing the
inoculum in cold 0.1 phogphate tuffer of pH 7.5. Galvee
and Castano (1975) could obtain mechenical transmipsion of
¢olden wosalc virus of beans vhen the lnoculum was prepared
in phogphate htuffer at 0._11'!; PH T+5, vith 1 per cent

2=ncreap toe thanol.

Cogta gt al.(1975)reported a golden mosale virus of
tonato trensmitted by B.isbaci. The virus was also
trangnitted by mechanlceal means, but the percontage of
tronmaission was very low. The virug was {ranamitied to

Nicotiana glutinosa, Physalis sp. and Datura gitranonium
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by B.iabaei. The bercentage of mochanical transmigsion
increeged when the inocula wers obtained from and infected

into theec plonts.

Tiastra and Ugecathegui (1975) reported mechanical
trangniosion of tomato yellow mosale virus which was commonly

tronsmitted by B.tabacl.

Dock and Guthrie (1973) reported the mechanical
tranguission of African cassava mosalc virus from cassava
to casssve by using the inoculum prepared in phosphats
uffer of pi 7.0 or in deionized water.

In India, Subremanisn =nd Narayanesamy (1978) reported
the mochaniecsl transmisslion of yellow mopalc virup of
Doliches lsblab. The 58P Was e’.}m‘:_racted in 0.1¥ phosphate
tuffer by using ckilled mortar éﬁd restle. The percentaga
of transmispion renged from 52«76 and 92-100 in the pH
range of Ge6 = 7.2 and 7.4 -~ 8.0 respectively.
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HATERIALS AND METHODS

I. Calture of the virusee

Periodical visits were nade to different reglons in
Kerala and the weed plants, showing obviocus gympioma of
virup diseasges were collected and established in pots. |
Culiures of the viruses were maintained by1 grafting to their
n;iural hosts and kept in separate compariments of an
ingect=proof houge. They were used as source of viruses ?or

farther gtudies,

The folloving virus digeasesaffecting weeda were

S:G‘Jdie (i}

1. Yellow veln mosaic of Ageretum conizoides Tr.

2. Leaf curl of Ageratum coniceldes T

5. Hlopalo of Amaranthus viridis L.

4. Mosale of Clitoria tematea L.

5. Yellow veln mosaic of Croton gpargiflorug Morong.
G. Yellow mosaic of Hemidesmug indicug R.Br.

7. Yellow mosale of Micrococea mercurlalls Benth,.

8. Yellow mosalc: of Sebastliania chamasles Muell.
9+ Yellow vein mosele of Sida cordifolia L.
10+ Leaf curl of gtachytarpheta indica Vahl.
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11, Mosaic of Stachytarpheta lndica Vahl.
12. Yollow mosaic motile of Stachytorpheta Indica Vahl.

VI ;]amaicensig;
15. Ieaf curl of Synedrella nodiflora Gaertin.

II. Seed materiels

Secds of vegetables and ornamontal plents were obtained
fron the Instructional Farm, College of Agriculiure,
Vellajani. Tobacco seeds were supplied by the Central
oboceo Research Ipstitute, Rejalmundry and the sseds of
wecd plants were collected locally from healthy plents. All
thoge peofls were sown in pots containing the standard
notting mixture ('sand. goil and cowdung in the ratio of
131:2).

71T. Symptomatology

Symptomatology was studied by obgeiving ‘the morpholo=
cical chenges In plants under field conditions and algo
by noting the reaction of the plants inoculated with the

vizng under ingect=proof conditiongm.
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1¥. Erangmission

. fhe trengmission gmdles were canducted under

ingeci~proof couditions a3 described belowi-

1. Sap ivanemieedon

Sep trenemigeiomwere conducted by using concenivated
oth, stondard sap, sap extracted in deionized water, in
phogphate buffer at wroom temperaturs and in phosphate btuffer
in the cold. In all sap inoculetion stadies 600-mesh

carvorundum powder wes used as the abrasive.

Young leaves of infected plants showing typical symptoms
wore collected and teiturated with mortar and pestle. Then
it waa Liltered throagh a fine muplin cloth and the filwrale

wan uged for inoculatlon.

The gtondard sep was prepared by adding 1t ml of sterile
Aigtilled water to every g of infectod tipsue used for
extzaction of sap.

Inoculum in delonized water wag prepared by adding
1 nl of delonized water Yo every g of Infected tisgue used

Tor extractlon of azp.
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Inocuium in phosphats buffer of pH 7.0 and 7.4 was
prepared by adding 2 ml of 0.1M phosphate buffer of the
degived pH 1o every g of infecied leaf tipsue.

Fxiraction of sop in phosphate tuffer in the cold was
done by arlnpting the method described by Subremenian end
Harayenageny (1978) with slight modifications. An eneamel
tway vao £illed %o 3/4 of its capacity with tap water. The
mortar and pestle were lmpt in the tray vwhich vas then
placed in a freezer #1111 the water was Ifrozen. Phogphate
tuffor (0.11) of pE 7.0 and 7.4 was prepareé and cooled
in a refeigerator to near freezing point. Young leaves
ghoulng clear symptonp were exclsed, rinsed in iced water,
chalon free of water and macerated in the mortar kapt in
the iee tray with phoaphaté buffer at the rate of 3 ml per g
of leaf material. The exi:r:acied gop was then filtered
through a fine maglin cloth into a petridish kept in an
jce tray. The gap was immedistaly rubbed with a gwsh of
abgorbant cotton over the purface of the three topmost |
Mlly apenod leaves of 15 day old teat plants which were
dasted with a sgmall q.{antity of carborundum powder. The
oxcess sap wag washed away using distilled wniter after



inoculation. The pame inoculation technique was’employe&
in all sap transmigsion studies. Yollow veln mopale viruses
of Groton: sparsifloram, Sida cordifolis, leaf curl of
Stachytarpheta indiecs end yellew mosele mottle .oi'

Siachylerpheta indica var,.jamaleensls were transmiitted

o somato by grafting end by whiteflies. Attompts were then
mado %o transmit the virueses mechemiecally from tomato. to
tonato and back to thelr original hogts.

2. CGraft tronemiggion

Graft trancmission of viruses from diseased to healthy
nlants was done by wedge grafting.

¥

3. Inseci lransmigsion

Ingect iransmipaion studies were carriod out using
vhiteflles, Bemiaie fabaci Genn. and two species of ephida,

viz., Aphieg cracclvors Koch. emd Aphis gogsypll Glov.

i)« uhitefly trangmisgion

Healthy colony of whiteflies was reared on tobacco
plants in insect=proof cages and they were used for the

wransmission trialg.
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Plagtie transmission eagos designed by Nene (1972)

wore uged for all transmigsion gtudies with whitcflles.
the top portion of the spedling was introduced into the
ﬁ*ahmiesion cage in puch a way that tho stem pamsed through
the rectanglar slit on the mouth of the eage. Desired
panber of whiteflies collectsd in small test tubesm were then
rcloaged into the transmission cage, the sides of which were
coverad by a black cloth except the wire netting which wag
faocing a light source and the cap of the cage was
Liraediately serewed on. The remaining portion of the
rectangalar slit of the cage was cleged with modelling
lay. The cages were made immobile by fixing them in

" bebween bamboo pegs end Fagtening them with rubter banda.
4fior the desired Tesding period the modelling clay was
renioved and the geedling was gently tapped with a glasas
rod to disturb the whitefliep and induce them %o move to
the piée of the cage facing a light source. Both acqui-
gltion and inoculation fecdings were done in these cages

end 24 hours time was glven for each.

Pen seedlings (15 day 0ld) were used as teet plants in

" gsach case. | Twenty viruliferous vhiteflies were released on



I
i

23

cach tesgt plant for inoculation fecding. After the inocule-
tion feeding, the insects wers killed by spraying the pianta‘
thoroughly with 0.1 per cent ckalux. The inoculated seeﬁlings
were labslled end kept in the ingect=proof house. Observationg

on ‘the eppoarance of oymptoms were taken dailly. Spraying
wilth 041 per ceni ekalux was repeated every woek. The

experiment wag repeated in each czse to confirm the results.

il). Minipum numbor of whitefliems required for ixanegmission

of the virumen

AZter 24 hours acquisition feeding a fixed number
(15 24 3, 5, 10, 15 and 20) of whitsflies was allowed to foed
on the test plants for 24 hours. The procedure desoribed
above was followed for incculation foeding in this experiment.

The experiment was repeated thrice in each case.

1ii) . 4phid trensmission | ‘
iphig craccivors and A.gossypii were collected from the

£ield and rearsd on healthy cowpea.and brinjlsl planis

respectively in insect=proof cagea. The progoenics m:iltipliea

oh thelr respective host plants inm separate inscct-proof

éogea were ussd for the studleg.



The aphids were collected by glving & gentle tap to
‘e plants 'Eo digturd them from their feeding positlion.
%he moving aphlds were iransferred to petri plates with the
help of a cemel hair trush. The ingects wsre then trangferred
to dlpeaged plants for acquisition feeding and the plants
were covered with glass cﬁimneys and placed under inesecte
proof conditiona. After 24 hours of acquisition feeding
the glags chimmeys wére removed and the plants wers given
e gentle tap %o dloturd the feeding aphidg. The moving
vimliferous aphiéa were then‘ collected and released on
voung healthy teat plants covered with glass chimneys.
mhixty adult aphids were used for inoculation in each cass.
After an inoculaticn feeding period of 24 hours the sphids
_were.killed by spraying Oe1 per cent ekalux. The inoculated
plants were labelled and kept In the insect-proof house.
Observations on the sppearance of sympioms were taken deily
tud the plants were sprayed with 0.1.per. cent akalux at
wyeekly intervals. The experiment was repeated to confirm

the results.

4. feed transmigasion

Seeds collecteé from diseaged plants were sown in pote

and lept ingide an ingect-proof houge. Hundred seeds werse



uped in each case. Observationg on the appearsnce of

aymp toms were taken upto 40 days after germinatlon.

Sccd trangmiseion studies could not bo carried ocut for

yelloy mopaeic virus of Hemidesmug indicug since flowers ond '
seeds wore not formed in any of the plant during the course of

the present investigation.

V. Physical propsrties of the viruses

Physical properties were studied in the cese of three

virucea, viz., mogaic digoases of Amaranthug viridig,

Stachytarpheta indica and yellow mosaic disease;  of Micrococcs

nercurialls which could he transnitted successiully by sap
inoculaticn. Tobacco plent (White Burley) was usged es test
plant for studying the physical prcoperties of mosaice virug of
Stochytarpheta indiea since maximum percentage of infection
ywas ovtained on it. In the other two cames their original

hosts vere uged as test plents.

1) Thormal inactivation point

The sap was extracted from infected tissues by triturating
with mortar and pestle. TFive ml of the gep wes pipetted
into thin walled glass test tubes. Care was taken not to

gnoar the sap on the sldes of the tubes. The test tabes were
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then kopt in a thermostatically controlled water bath for
10 minntes at the reguired 'temperamre.‘ The level of w&'ber‘
in the water bath was aslways kept Just cbove the level of
san in the test tubve. After the treatment the test tubes
were guddenly cooled by dipping in cold water. The sap was
gubjected to different temporatures from 40° to 90°C at
intervels of 5°C. The treated scap was used for inoculating
deorougly growing 15 day old test plents. The inoculation
of the first set of plants was done with sap treated at the
highest temperaturs and then the other sets of plants were
inoculated with sap treated at low tomperatares. Ten planty
yere inoculated lu cach treatment end the experiment was
repeated to confirm the results. Observatlians on the number

of nlants infected were recorded.

2} Dilution end voint

The sep wam prepared as ln the previous ecase and was
diluted with gterile distilled water in the ratio of 1:10,
73100, 1:500, 1:750, 1:1000, 1:1500, 1:2000, 1:2500 end
1 :5000 in the case of mosalc disecces of Amarznthug viridig
end Stachyterpheta indica. In the cage of yellow mosaic of
Hicroeoecca mercurialis the ssp was diluted with phosphate




tuffer in the ratio of 1310, 1325, 1850, 1:75 and 1:100.

The diluted sap was inoculated separately on test plants
ptarting from the highest dilution. Ten plenis wers
inoculated in each aet of treatment and the experiment wag
repeated to.con.firm the results. The inocalated plants were
labelled and kopt under insect=proof conditions end observed

for the development of symptomsg.

%) Longevity in vitro

The 8ep wes prepared as in the asbove experiment and lmpi
in test tubes at rocm temperature (27~32°C) and algo in a
rofrigerator (5-10°C). One tube each, containing the asp
frcn each treatmont was telken after speocific periods, viz.,
4Ly Sy 164 24, 32, 48, T2, 96, 120 and 144 hours and inoculated
on the test plants. Ten plants were inocalated in each e€t
of treatment and the experiment was repeated 1o confirm the
resuliss The inoculated plants were labelled and kept under
inzcct=proof conditiong end obsexved for the development of

SYEID GCMBe

Vi. Host rangs

The following £ifty different plant species velonging
to 12 femilies were tested to determine the host range of the

virused.



I. Amaranihaceas

1. Amaranthug caudatus L.
2. Amarenthug gengeticug L.

3. fmaranthus viridiag L.

4. Celoslia crigiata L.

5. Gomphrena globosa L.
1, Agcleniadacese

6. Hemldesgmug indicus R.Br.

I1¥. Balagaminacceas

T« Inpationa balepaming L.

IV. Compogites

8. Ageratum conigzoides L.
Y. Dshlia pinnate Cav.
10, Synedrslla nodiflora Gaertin.

Sl ————
11+ Zinnie elegana Jacq.
V. Cucuxbitaceas
12. Benincaesa higpida Cogn.
13. Cltrullug yulgarig schred.

14. cucurbita maxima L.

15. Cururbiia pepo L. var. condensa

16. Cuecumls sativas L.
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17. Luffa acutengulas Roxb.
13. Trichosecnthem anguina L.

Vi. Zuphorblaceas
19. Croton spapsiflorug Morong.

20. Manihot esculenta Crante.

21, Micrococea mercuriallg Benth.

22. Sebasgtiania chamaelea Muell.

VII. Lemaminonae

23. Comavalin engifornmis D.C.

24, Cyemopgis teiragonoloba (L.) Taubt.
26. Dolichon bifleorus T. '

26, Glxome m__a_z (Il-) HMexx.

27. Phameolus aurcug (I.) Roxb.
28. Phasgeolug mungo (L.) Roxb.
29, Vigna ginensip (L.) Savi.

TiIZI. Halvacess

30. Abelmogschun sseulentug (Li.) Moench

31. Hibicug rosaeaginensig D.
52. Sida cminiéolia L.
33. gida gordifolia L.

IX. Pedaliacesa |

34. Sesomum indicum L.



Xe Saxlfragaceae

35.

Hydrengeg hortansis D.C.

364
37,
38.
39.
40,
A,
42,
43.
44+
45,
46.
47.

Capsicum apnuum L.
Datura metel D.Q.

Datura stremonium L.
Lycopergicon gsculentum Mill.
Hicotiana tcbacum L. var. yhite Durley

Nicotizna tabacum L. var. Samsun

Nlcotiana glutinosa L.

Petuina hybrida Vilm,

Physalis minimg L.

Solenum melongena T

Solanum. nigrum. L.
Solenum torvum L.

iI. Verbenacese

48,
49,

Lantons comexad Le

Stachytarpheta Indica Vahl,

50. stachytavrpheta indiea Vahl ver.joamaicensis

hY

The viruses which showad positive resulis in hoat range

)

gwdies were back inoculated to their originel hosty to ascer-

taln that they again produced the original symp toms.
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RESULTIS

I. Symplomatology

« Yellow véin mogelc of Ageratum gonizoideg

The synpiome gppeared as veiln clearing on the newly
formed leaves followed by yellowing of the veina. In most of
the dipeased plants the leaoves axhibite‘& a typieal yellow
voin mopale with slight thickening of the veins on the abaxiel
gurface of the leaveps. In aomo plants the yellowing of the
vaing boceme intenme and it sprecad %o the interveinal arcas
chowing yellow mottling (Plate I). In severe cages all tho
lopves bocome almost completely yellow in colour. Affected
plants were conpiderably gtunted but flowering and seed

pelting were not much affected.

2. Loat curd of Aggratm conizoideg

The inltial eympiome started as mild vein clesring of the
yeang leaves and at a later stage curling end cupping were
secn. The leaves were thiek, brittle and leathery and the
voing became thick which vhere move discernible en the
ebexial surface of the lsaves. In mevére cagesg of Iinfection
the leaveg became very sméll in size vhich were crowded am

a tunch at the top due to shorienirngz of interncdes. Tha



Healthy Dlpaood
*late No*1  Yellow vein mosaic of AearatAg fippiaol™i

Healthy Diaeaaed
Hate No.2 Loaf curl of Acer*tin cffnlsoldgJl



aflccted plants were seversly stunted and flowering was
aimost completely inhibited (Plate 2).

3. losalc of Amgranthng viridig

The symptoms appeered as mild veln clearing of the young
lgaveg. Thip was followed by mild chlorogls of the leaves
and later, characteristic mosaic symptoms developed. Downwerd
rolling of the leaf marging and reduction in the size of the
leaves were also seen. The afffected pleamta becams severely
giznted and the infloreseonce wag short and reduced in

gize (Plats 3).

4. Mosaic of Clitoria ternatea

The symptoms appeared as alternate pale and dark green
irrcpaler areas on the newly formed leaves to give a typigal
nosaic patiern. Blisiering, downward rolling of margins and
crin¥ling of the leaves were the other imporient symptoms.
fhe irifoliats lsaves were conslderably reduced in size,
the width being reduced to cbout ¢ of the normal lamina.

The length. of the vine was coneiderabiy reducod (Flate 4).
Ilovering was not affected tat the geeds werc malformed and
ghrivelled. Sometimes pods without even a gingle normal

gecd were algo founde



Healthy Diseased
late ilo*3 r.ooaie of Aparanthas Tlrldla

Healthy Diseased

Plate 'lo*4 Mosaic of Clitoris ternatea
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5. Yellow veln mosalc of Croton sparsifleorug

The initlal symptoms appeared as-veln clearing of the
young laeves which lator developsd into cheracteristic
yellow vein mosaic sympioms. Thig was followed by curling,
cupping and reduction in size of lamina and thickening of
veing on the abkaxial surface of the leaves. The affec:bed
nlants wors severely stunted but flowering and fruiting
were not affeoted much (Plate 5). Plants with only one

manch or part of a branch showlng the digcase symptous
were algo observed under £1eld conditions. Sometimes the

tonder ghoots were pale yellow in colour.

6. Yellow mosale of Hemldegrmna indicug

The initigl symptoms appeared as eircular or irregular
chlorotiq gpots on the young leaves. The ohlorotic spots
spread in between the veins and veinlets. As the digease
progrossed the colour of these spots turned deep yellow |
znd they coalesced %o form bigger patches on the lamina.
ohe loaves wers conglderably reduced in size and showed
vazying dogrecs of distortion of the lamina (Plate 6). The
fondor vines bocawe pale yellow in colour and the length

of the vines was reduced congiderably.



Healthy Diseased
late flo.5 Yellow rein Mosaic of Croton n>arglfloras

Healthy Diseased
Plate Mo.6 Yellow mosaic of Itpaidagaua
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T« Telloy mosaic of Micrococcs mercurialis

The sympiomg eppeaved as small circular, oblong or
irromlar yellow spots on the leaf lamina near the base.
The veing and velnlets turned yellow in colour. In the initial
otares the spots were 1limited by the veing and later spread
eg o broad band of chlorotic tissue. In advenced stages ithese
gnots becsme bright yellow, cozdesced and gradaually the whole
leaf tarned yellow. £The leaves bocsme small and occasionally
cap shaped by the slight inward rolling of the merginm(Plate 7).
Shortening of the internodes, prematarse dngoliation and
cghedding of flowers algo occurred. The affected plants were .
severely oianted. Mecking of symptoms wes obgerved under
rééuced light intensity,

8, Yellow mosaic of Sebeptionie chemaslen

The symptoms eppeared as small eircalar cr irreguler
yollow ppots near the base or margin of the young leaves.
Pole green and deep yellow asreas altermatsd on the lemine
ghovring the characterigtic symptom of yellow mosalc. The
rveing and veinlets turmed yellow ané in advancad cages the

colour of all the leaves turned 2lmost complete yellow.



Healthy r>i*oe«o4
Plato Bo.7 Yollow aosaic of ttlorococcs u»gcurlalla

Hoaltfay Dlsoaood

ilate Ho.8 Yellow noeaic of Setaetinnla chacnelea



41

Rolling of the mergin of the leaves alaé'éccurreag In som
cages looelized cupping of the lesves was obgerved which
sopecved as galla when viewefl from the abaxiel side of -rtl‘)e
leaves. The size of the ieaves was congiderably reduced
and ihe plants were stunted (Flate 8). Flowering end

fzuiting were algo reduced.

9, Yollow vein mosaic of $ida cordifolia

The symptoms apreered as circular or irremlar chlorotic
gootg on the young leaves of infected plants, The leaves
loter showed typieal yellow vein mosnic pattorn often
folloved by a generel chlorosis of the leaves. Thickening
of veing and development of enation were observed. Curling
and cupping were algo found associated with the yellow vein
mosale sympitom (Plate 9). Plants with only cne branch or
pext of a twranch showlng sympboins were algo ifraqently
obetorved in the field. The plants were gtunited in growth,
tut flowers and fruiie were mob much affected. The yellow
vein mosaic symptons were mesked under conditiong of reduced
Iicht intensity.

10. Leaf eurl of Stachytarpheta indica

The symptoms first appearcd as mild curling of the young

leaveg. This was followad by severe curling and cupping




Healthy DilsbomA
let# 709 Yella/ rein mosaic of sida cordlfolia

Healthy Llaeaoced
late Ho.10 Leaf curl of Stachytarnhata indlca
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of the leaves. The leavesg became thick, leathery and
trittle. In advanced stages of infection the leaves became
very small in sige. The affected plants were geverely -~ ..-."
pinted and showed bending of the splkes. The 1ength and
cize of the spikes were algo reduced (Plate 10).

11. Hogaleo of Stachytarpheta indica

Irregalar chlorotic patches with light and dark green
shades were firat obgerved on the young leaves. Later the
chlorotie patches faded and characteristic mosalce symptoms
appeared. This was followed by upward rolling of the lsaf
mnorging and the formation of ralsged bllsters on the adaxial
surface of the leaves. 1In severe cases of infection the
lcaves were conglderably malformed end reduced in size and
£iliform in shape. The plants were severely s'lzm"ted. Ths
gpilocg teceme very thin and the flowers were spersely
digtreibuted on them (Plate 11). Premature drying and shedding

of the flowers were also observeds

12. Yellow mogaic mottle of Stachytarpheta indlca war.
Jemaicensis |

The agyopiomg appeared as clrcoular or irregnlex chlorotic

apots intermingled with dark green areas on the young leavés.



Healthy biseasad

I late Ho.11 Mosaic of Stachytar.”e ta Indies

Healthy Diseased
.late :lo.12 Yellow mosaic dottie of r.tachytaruhota in”: ™
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tThe veins and veinlets turned yellow im colour. Thege
chlorotic spota later coalesced to form large yellow patches
covering almost the entire lamina, This was followed by
dovmuard rolling of the lsaf marging, mottling and
digtoritien of the leaf blade. The plants worc severely
sthmted and showed bending of the spikes. The length and
gize of the splkes were also reﬁgced.(Plate 12).

15, Ipaf ecurl of Synedrella nodiflora

The initial symptom of the dimease startsed .as nild vein
clecaring of the young leaves. Ae the infectlon progressed the
looves were reducad in size with goneral stunting of the
plant. The leaves showed curling and in some cases the lesf
nerging wore chlorotic. The young leaves were pale green in
colours The older loaves were dark green, thick, leathery
ond tritile (Plate 13). The veins were thickenaed on the
abaxial surface of the leaveg. In the affected plants the
proéuction of flowers and frulis was not much affectad.

il. fransnigslion

"The regults of different methods of trangnipzion are

pregented below:=



Heal hy Diseased
ylctc Ho. 13 Leaf curl of svpedreUft ,nofoff3t?8a

Healthy Diseased

late llo. 14 syoptoae of gellow aoeaie dareloped on {ilcroooccft
lae”*carlallB by sap inoculation
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1. Sep_tranonisgion

smong the'13 viruges studied only 3 virusés were sep
‘ar:anamisé:l.ble. viz., mosaic of Amgranthug virldig, mosaic

of Stochytarpheta indica and yelléw mosale of Micrococcs
norcurialig. f

i). ¥osaic virup of Amoranthus viridig

Symptoma of the firus infection eppeered on test planis
10 = 14 days after inoculetion with concentrated sap. The
percentage of transmission was 90. In the plants inoculated
vith standard sap, sympteoms appeared after 12=15 days of
inoculation and the percentags of transmigsion was 70.
whon inoculeted with the sap extracted in deilonized water
symotong developed 12 - 15 days after inoculation. The
percentegs of tranesmission was 65. Symptems of the diseasge
appeared 10 - 12 deys after inoculation with the sap
exiracted in phosphate buffer of pH 7.4 and the percentage
of trensmission was 90 (Table 1).

ii). Mosale virus of Stachyiarpheta indica

Symptems of the virus infection developed on temt plants
S = 10 end 9 -~ 12 days after inoculation with concentrated sep
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and obtondard spap rospectively. The percentagesof t{rans-
nigsion were 60 and 40 respectively. When inoculated vith
the sep ‘extcacte.d in dsionized water the symptoms sppesred
10 ~ 12 agys after 1nqculation and the nercontage of trang-
migoion was 50. In the plants inoculated with the B@.
extracted in phosphate tuffer of pH 7.4 the symptoms sppeared
=10 days after inoculation. = The percentages of transmission
vag 90 (Table 1),

1i1). Yellow mosale vimg of Micrococca mercurialig

Inoculations with concentra‘téd pap, standard sep and
fule1s] ox’m:'écted in deionized wateor were not succegsful. The
vimus was sep transmissible only when the szp was |
extrocted in phosphate tuffer (Plate 14). In the plantis
inoculated .wi'!;h the sep Iextracted in phogphate tuffer of
pH 7.0 and 7.4 at room temperaiare the symptoms developed
10 - 12 days after inoeulation. The percentages of trans-
niszion were 40 and €0 respedtively. | When the plants weré
inoculatsd with the pap extiracted in phogphats buffer of
P 7.0 and 7.4 In the cold the sympioms developed 9 - 11
days after inoculation. The percentagosof transmiassion

wera €0 emd 90 respectively (Table 1).



Table 1

Sap transmimsion of the virugses

Inoculum

Mosaic of Mosale of

Yellow mogale of

Amarantha Stachytarpheta licrococca
vﬁiﬂg en

nercnrialig
Incuba=- Per Tncuba= Per Incibae Per
tion cent tion cent tion cent
period tranemi=- period transmi- period transei-
in days wscion in days sgion in doyg ssion
Concentrated om 10=14 0 S=10 60 il Hil
Standerd sap 12~15 70 Q=12 40 il Kil
sap extracted in delopiged water 12=15 65 10-12 50 ik Ril
Sgp extracted in nhogphate vaffer , -
of DH T.0 at 27-32°C. * ® * * 10-12 40
Sap extracted in phosphate buffer 10-12 %0 8=10 90 10=12 €0
Ot pH 7.4 ﬁ.'i; 27"32000 -
Sep extracted in phogphate mffer * #* % * =11 80
of pH 7.0 in the cold .
Sap extracted in phosphate tuffer # " * # Qu§ 1 20

of pH T.4 in the cold

¥ Hot attecmpted

9%
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2. Graft tranenisgion

All the 13 viruees vere trangmitied by grafting.
Symptoms of yellow vein momsalc virus and lsaf curl virus

ini‘ec'tioné appearcd in Ageratum conigoldes, 12 - 14 end

10 « 12 days reepectively after grafting. The psrcentage
of geaft transmisslon was 90 in both cases. In the cape

of mosaic of Amarsnthug virldis, mosale of Giitoris ternatea,

. yellor vein momalc of Croton gparsiflorus, yellow mosalc of
Henidesmug indlcug and Micrococca mereuriells the syuptoms
cppeered 12 = 14, 20 = 22, 15 = 17, 19 = 21 and 13 = 15 days

recnectively after grafting, The percentages of tranemission
werc 60, 50, 100, 80 end 100 respectively. In yellow mosalc

of Schastienia chamoeleg and yellow velin mosale of Sida
cordifolig the symptoms sppeared 11 = 13 and 13 - 15 days
»espoctively after grafting., ,The percentagss of trang=-
mipcion were S0 =snd 100 respeciively., Symptoms of leaf

curl. of Stachytarohieta indlea, mosalc of Stachytarphets
indica end yellow mosale mottle of Stachytarpheta indica ver.

Jdemalcengig appeared 20 -« 22, 12 - 14 and 17 = 19 days

recpectively efter grafting emd the percentage of
rongmisslon wes 100 in all the cages. In Symedrella
nodificra symptoms of leaf curl sppeared 18«20 days
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after grafting end 100 per cont graft tranemispion was
obtoined (Table 2).

5. Inpect transmigsion

Out of the 13 viruses studied 8 were tranemitted by
vhitefliosg, Bomigla tabael Genn. and 3 by aphids, Aphig
craccivora Koch.and Aphig gossynii Glov. In the case of
2 virages, vige.p, yellow mosalc of, Hemidesmum indicug end
Sgbogiienia chemgslea ingect transmigelon trials were not

succesaful.

1). yhitefly trancmitted viruseg
The fqllowing virses were transmitted by whitefllenm.
1. Yellos vein mosaic of Ageratum conizoideg

2. Tcaf curl of Ageratum conlzoldee
3. Tollow vein mosaic of Croton gparsiflorus

4. Yellow mosalc of Micrococca mercurialig

5. Yellow veln mosaic of Sida cordifolis
G. Teel curl of Stachytarpheta indica

7+ Tellow mosalc motile of Stachytarpheta indlea vap.
Jjomalcongis

8. Leaf curl of Symedrelle nodiflora




Table 2
Graft trepsmission of the viruses

Inenba=- Percon=

tion tage of
ome of the virus disceses period  trancmi~

(ir daye) esion
Yeliow voin mogale of Ageratum conizeides t2=14 90
Teaf ¢l of Ageratum conizoidem 10-12 90
lopaic of ameranthus viridig 12=14 €0
Hosaic of @literic tornates 20-22 50
Yellow vein mogale cf Crolon sparsiflorupm 15=-17 100
Yolloy mosaic of Hemldesmun indicum 19-21 80
Yellowr mogale of Micrococen mercurinlim 13=15 100
Yellow mesale of gebastimnias chameglea 11-13 90
Yollow vein mosate of Sida cordifolia 13-15 100
Ieaf curl of Stachyimrpheta Iindlem 20-22 100
flogalc of Silachytarphetz indiea 12«14 100
Yollor megale mottle of Stachytarpheta indise 17-19 100
van. Jemaicensip
Teel curl of Synedrella nodiflera 18-20 70
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Symptoms of yellow vein mosaioc virus and leaf curl
virug dlsease of A.conigoides dsveloped 11 -« 14 and 13 - 15

dayg after inoculation with viruliferous whiteflles. In
yollow vein mosaic of Croton gparsiflorus, yollow mosaic of
Hicrocooea mercurialig and yellow veln mosale of Sida
cordifolia the symptome appeared 14 - 16, 15 = 17 and 15 « 18
deys roespeotively after inocualation with vhlteflies. In leaf
carl of stachy‘;:éipheta indieca, yellow mopaic mottle of
Stachytarpheta var.jamaicengip and leaf curl of
Sme@rella nodiflora the symptoms eppeared 21=23, 20-22

md 16~18 days respectively efitor inoculation vith vhiteflies.
In 211 the above triels 100 per cent transmigsion wore
obtained when the plants wore inoculated with 20 viruliferoun
vhiteflies (Teble 3).

11), Hinimm number of whiteflies required for trensmisgion
of the viruses

ou$ of the 8 whitefly transmitted viruses, 6 were
twangmitted by a eingle viruliferous whitefly, Bemisia tabaci.

They are yelloy vein mosaic of Ageratum eonigoideg (Table &3

Fige1)s leaf curl of Ageramm conizoides (Tablo 53 Fig.2);
yellow vein moseic of Cepton gparsiflorup (Table 63 Fig.3):



Table 3

Whitefly trensmigsion of the viruses

o1

iy
iy g ol e WO oy

i
!

Nama of the diseape

Incubes= 2CT00oN-

tion

tare of

period ‘trongmle

(in deyo)soion

Yellow vein mosaic of Ageratum conizoidsg

Leaf curl of Ageratum conizoides

Yellow vein mogeic of Corton gparsiflorug

Yollow mogeic of llicrococca merecuriglig
Yellow veln mosaic of Sida cordifolin

Leaf curl of Stachytarphets indica

Yollow momsic mottle of stachxtgﬂheta indica
var. Jjemgicensig

Leaf curl of Symedrella nodiflora

11-14
13«15
1416
15=17

15=18

21-_-23
20=22

16=18

100
100
100
100
100
100
100

100
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lea? curl of Stachytarpheta indica(Table 93 Fig.6) jyellow

mopalc mottle of Stachytarpheta indlca var. Jemeicensis
(rable 103 Flg.7) end leaf curl of gynedrells nodiflora

(Table 413 Fig.8). The minimum number of whitefliea required
for successful transmigsion of yellow mosaic of Mierococca

mercurialipg (Table 73 Fig.4) and yellow vein mogalc of 3ids

cordlifolia (Teble 8; Fig.5) wae £found to be twe.

In lesf curl of A.conizoldem, yellow vein mosalc of .
Ce.ppersifiorug, leaf curl of g. indica and yellow mosaio
nottle of §. indica var.janaicensig 10 viruliferous whiteflies
were required to obtain 100 por cent transmission. Fiftecen
whiteflies were roquired for 100 per cent transmission of

yw1lloy veln mosaic of A.conizoldes. In yelles mosale of

;-;;.me:curialis, yellow vein mosalc of glda cordifolis and

lcef curl of Synedrella nodiflors £0 viruliferous whiteflies

wore necessary for 100 per ceni trancmiasion.

3il). Aphid trangnitied viruges

losale viruges of Ameranthus viridims, clitoria ternaicg

end Siachytarpheta indica were found to ke transmitted by
both the specieos of aphids tried, viz., Aphls craccivora

and fipbkls gossypil.
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iable 4

uiber of viruliferoug whiteflies and per cent tranamission
of yellow vein mosale of Agsratum conigodidss

L Number of plonts infectod Per cent
humber of Namber of planis inocalaisd trancmi-

whitoflens

per plant I 11 I1X Totar, o
0 0/8 o/12 0/10 0/30 0.00
1 /2 4fi2 310 /34 32.35
2 3/10  6/15 4/10  13/35 3714
3 6/12  5/13 6/10 7/35 48457
5 8/14  6/13 /10 21/37 56.76

10 10/10  12/15 8/i0  30/35 85474
15 10/10  15/15 10/10  '35/35  100.00

20 15/15  13/13 10/10  38/38  100.00
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Table 5

iimter of viruliferoup vhiteflies end the per cent
trongnigsion of leaf curl of Agerstum conizoldep

o s e - : - o

bz of | LUEGE ST pimis tfooled | eg Gt
per piont - m;!mb?f of plants inoenlated salon
I 1T IL% votal

4] ~ 0/10 0/  0/10  0/35 0.00

1 2/10 4/15 2/10  8/35 22,86

2 4/i2  4/15  3/10  11/35 31,43

3 5/13 S/i2  a/10  14/35 40,00

5 10/15 /12 1/10  24/35 64,86

10 14/14 13/13  10/10  37/57  100.00

15 13/13 12/12 10/10 35/35  100.00

X - 16/16 14/14 10/10  40/40 100.00
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Tabla 6

inmber of vizulifercug whilteflice and per cent
tronemigsion of yellow vein mosaic of Cxoten

sparslflorus

ey of JSadber of plnts infected - ber cont
';_'7 Ty 714 -~ - po2 A 21 -

,{fé; gﬁ?f | Hunber of plants inowlated*_ gaion

X 1T IIX Total

0 0/10 o/i2 o0/i0 0/32 0.00

1 2/10  3/12  2/10 /32 21.38

a 3/13  3/%0 2/10 8/33 24024

3 5/12 6/13 4/10 15/35 42,36

5 9/13 8f/12 8/10 26/35 7429

10 13043  12/12 10/40 35/35 100,00
12/12  14/14 10/10 36/36  100.00
14/14 16/16 10/10 40/40  100.00

-
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Table 7

lumber of virulirerocus whiteflies amd the per cen% )
. tromgmigsion of yellow mosaic of Micrococcg mureurialis

HNumber of Number of plants infected Per cent

per plaat Number of plants inoculated paion
I I III Total

0 0/10  of12 0/10 0/32 G400
1 0/15  0/15 0/10 0/40 0.00
2 2/15  1/12  2/10 5/37  13.5%
5 3714  4/15  4/10  11/39  28.21
5 5/15  6/12 5/10  16/37  43.24
10 8/13 9/15 6/10  23/38  60.53
15 13/15  9/12 8/10  30/37 81.08

20 15/15 15/15 10/10 40/40 100.CO

gt ey N du o U D - . ] or -
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Table 8

Funber of viruliferous whiteflies snd per cent
transmigsion of yellow vein mogaeic of Sida cordifolia

Nunber of Humber of plants infected Per cent

vhiteflles - e eeeeeee=e== {rangmi-
per plant . Humber of plants inocculated pssion
T I 1L Totel
0 o/12 0/13  0/10 0/35 0400
1 0o/14 0/16  0/10 0/40 0.00
2 2/15 3/15  2/10 /40 17.50
3 3/14 5/16  4/10 12/40 30,00
5 8/15 5/13  6/10 19/38 50,00
10 10/15 9/14  8/10 27/39  69.23
15 11/14 12/16  9/10 30/40 75,00

20 15/%15 14/14 10/10 39/39  100.00
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Table 9

iunber of viruliferous wvhiteflies and the percent
wancmigelon of leaf curl of Stachytarpheta indieca

Wumler of Numter of plantse infected Per cent
e Siamt’  Hambor of plants mocilated  sofon
I II TIT . Total
0 0/i2  0/13 0/10 0/35  0.00
1 3/14  5M2 210 8/36  22.22
2 4/13  5/15  4/10 13/38 34421
3 7/  9/15  6/10 22/40 55.00
5 9/14 11/16  &/10 28/40 70400
10 15/15  15/15  10/10 40/40  100.00
15 13/13  12/12 10/10 35/55  100.00
20 16/16  12/i12  10/10 38/38 ioo.oq
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‘“ansm.ssion of yelloy mogaic mottle of
5+ach heta indica'var.iamaieensia

Table 10
ilunber of viraliferous whiteflies and the pexr ecn?

o9

umber of whitee Rumber of plents in fected Per cont
flios per plant  “puvon or plents In;c»::l.;ted gianmmi-
I 11 1T mosal
0 0/13 0/12  ©0/10 0/25  0.00
1 4/15 5/15 3/10  12/40  30.00
2 s5/12° 6/16  4/10 15/38 39.49
3 7/%4 8/13  6/10  21/3T 56.76
5 10/15 9/15  8/40  28/40 T70.00
10 14/14 16/16 10/10 40/40 100.00
15 13/13 12/i2  10/10 35/35 100.00
20 16/16 13/13  10/10 39/39 100.00
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Table 11

Tfumber of viruliferocug whiteflleg and the per cent
trongmission of leaf curl of Synedrella nodiflora

arer g

L4 L - -

Taoher of Number of plents infected

o e o ey s e .. - Per cent
gg;ﬁgiéiiﬂ Humber of plants inoeulated ggiggmi'
I iz Iy Total”
0 ofi5 0/i15  0/10 0/40 0400
1 3/14  2/15  2/10 8/39 20451
2 4/15 3/i5  4/10  11/40 27.50
3 6/16 Sf/i2  4/10  15/38 3947
5 7/15 8/15 6/10  21/40 52.50

10 8/14 9/15 8/10 25/%9 64410
©10/45 12/15 s8/10  30/40 75.00
15/15 15/15  10/10 40/40  100.00
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The mosaele virus of A.viridlia was transmitted by Aphis
cracoivora and A.gosgypll and the percentagesof transmission
weed 80 and 20 respectively. The symptowa dsveloped 14-16
ond 11-13 days respeotively after inoculation with the
viruliferous sphids (Table 15).

In C.%ternatea the symptoms 6f mogalc sppeared 20=23 daym
after inoculation with virulifercus A.craccivors and A.
gopsyndd. The percentages of tranemigeion wewe 100 and 70

romactively.

The mogeic virus of S.indice was alsn trangmitied by

Jecraceivora and A.gossypii erd the percentagesof transmigsion

vers 60 end 40 respectively. The symptoms developed 12 - 14
end 13 = 15 deys respectively after inoculation with the
gonidg (Table 16).

4 Seed twangmigsion

Hone of the 12 viruses tested wag found to te transni tted
throign soede. The plants did not shov any symptom of the
(ipcase npto 40 dzys of growth, indicating that the viruses
ore hot transmitted through zoeds.
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ITi. Phxsioél properties of the viruses

1. Mosaic virus of Amaranthus viridig

1) Dilution _end point

The dilution end point o:r the virus was found to be
between 131500 and 1:2000.

In contrél (concentrated sap) 90 per cent of the test
plantg Eecame infecteds The percentage of transmission
dacressed when @iluted sep was incculated on the test plants.
aen the dilution was 1:500 the percentage of transmimslon
waa 30 and further reduced to 15 and 8 when the dilutions
yera 143000 and 1:1500 respectively. There was no infection
ot dilutionas 1:2000 and above (Table 12).

ii}. Thermal inactivation point

The thermal inactivation point of the virus was found to
be TLetreen 55 and 60°C. '

The percentage of transmigsion was 80 when concentrated
gep at room temperaiurs (control) was used for imoculating
the test plants. The psrcentagesof transmission were reduced

vhen the sap treated at higher temperatures was umed for
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Table 12

Physical properties of the mosaic virua of
Anargnthug viridig

Diluticn end Thermal inactiva- Longevity in vitro
point tion point
Diluticn ;;; c;nt "femp: Per cent hAge of DPerxr cent 'transm;.:
trangmi- °C. trancmi=- the sap psian '
saien ssion in v e e
hours At room A%
teop. 5=10°C
(27~32°C)
- Control 20 Conirol g0 Control 80 oo
1¢ 10 €0 40 €0 4 70 70
1: 1G0 40 45 40 8 50 &0
13 500 20 50 20 16 40 50
t: 750 20 55 20 24 30 40
11000 15 60 0 32 20 40
131500 8 65 0 48 10 20
122000 G T0 0 72 0 10
82500 0 15 Q 96 3 ¢
115000 0 0 0 120 0 0
85 0 144 0 0
90 0 168 0 0
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inoculation. when tho tempexature was increased %o 40, 45

50 en@ 55°C tho corresponding perceniages of transmigsion

were 60, 40, 30 and 20 resgpectively. There was no transmission
vhon the gap used for inoculation was treateé} at ¢0°C and

above and the test plants romained completely healthy

(Table 12)"

1il). Longevity in vitro

The longevity in vitro of the virus at room femperature
vas £cund to be between 48 and 72 hours and that at 5 «10°C,
between 72 end 96 hours.

nighty per cent of the test planits became infected in
the canitrol whereas the per cent transmigsion wag 70 when
the oop was inoculated after 4 hours of storage both et
rocnl temperature as well ag at 5-10°C. After 8 hours of
giorage at room temperature and at 5~10°C the percentagsg of
";-;ssncmiesion ware 50 and 60 respecilvely. when the duration
of storoge was increaged to 16, 24, 32, 48 and 72 hoursg the
corregpondlng percentages of tronemigsion at the two sets of
enseratures were 40 and 50, 30 and 40, 20 and 40, 10 and 20

and zero and 10 respectively. Thers was no hransmiasion when
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the gap was stored for 72 hours or more at room temperature

and for 96 hours or more at 5-10°C (Tabdble 12).

2. Mopale virus of Stachyterpheta indica

i). Dilution end point

The dilution end point of the virus wes found to be
between 13750 and 131000,

when concentrated sap (control) was used for inoculation
100 per cenj%; teanmiss;.on was obtained. The percentage of
trongmission decreaged when diluted sap was uged for inoculoes
tion. The percgntages of trangmission were 80, 50, 30 amd
20 at 1:10, 1:100, 1500 and 1:750 dilutions respectively.
AT '3:1000Iailution and above there was no infecticn and the
test plents remained completely healthy (Tabia 13) .

ii). Thermal inactivation point
The thermal insctivation point of the virus was found to
be between 7O and 75°C.

Ths percentage of tranemigsion was 100 in the control.
wWhen the temperature was increased to 40, 45, 50, 55, 6, 65
arid 70°C the corregponding percentegss of transmimsion were



Table 13

Physical properties of the mosalec virns
of Stachyterpheta indica

L Ty a hewy " A o

- . o -

Dilution end Thermal inactivation Longevity in vitro

poin% point

- i Sl gy i L L - -

Dilution . Por cent’ Tempera= DPer cent Age of Per cent rangni-
transmi- tre °C  tranemi~ the szp ssion

pgsion poion in ven

hours = At room A;
temp . 5=10°C
(27-3;%)
Control, 100 Control _ 100 lcon'brol 100 .o
1: 10 80 40 BO 4 - 100 100
1:100 50 45 70 8 80 100
11500 30 50 50 6 - &0 80
13750 20 55 = 40 24 - 40 60
1:1000 0 €0 20 32 40 50
131500 0 65 10 48 20 40
12000 0 70 8 72 0 20
112500 0 75 0 96 0 10
115000 0 80 0 120 0
85 ' 0 144 0 0
90 0 168 0 0

S Sy o Yoy - i gy SSys vine Sy
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&0, 70, 50, 40, 20, 10 and B respoectively. There was no
wangmigsion when the sap treated at 75°C and above wag
nged for inpcezlation and the test plants remained completely
healthy (Table 13).

iid). Tongevity in viiro

The 16ngevity in vitro of the virus at roon femperature
van £omd to be between 48 and 72 hoars end that at 5-10°C
betyeon 96 and 120 hours.

whon the sap a8t room temperatire (control) was
irmediately used for imoculation 100 per cent transmigsion
wap obtained. The percentage of transmipslon was 100 even
after the sap was stored for 4 hours, both at room temperaturo
ag well as at 5=10°C. When the duration of storage weas
increased to 8, 16, 52. 48, 72 and 96 houré the corresponding
percentagen of transmigsion at tﬁe a0 sets of temperatures
yere 80 and 00, 60 and 80, 40 =and 60, 40 and 50, 20 snd
40, zero and 20 and zero and 10 respecti&elya The virug logt
its infectivity when the sap was stored for 72 hours or
nore at room temperature and for 120 hours or more at

5=10°C {Teble 13).
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T« Yecllow mogaic virus of Microgocca mercurj.alig

1). Dilution_end point
It has been found that the dilation end point of the

viug was vetween 1:10 and 1:25.

Vvhen the sap extracted in phosphate tuffer of pH T.4
(control) was used for inoculation of the test planis, €0
per cent trensmipsion was obtalned. At 1:10 dilution, 20
per cent of the inoculated test plants were found to bte
infeected. There was no infection at 1:25 dilution and abovs

(tabls 14).

1i). Thermal inactivation point

The thermal insetivation point of the virus wes found %o

Be- bebreen 50 and 55°C,

vhen the sep et rocm temperature (control) was ussd for
inowuiating the test plants G0 per cent trangmissicn wes
otiained. Whon the temperature was increased to 40, 45 and
50°C the corresponding pertentages of transmission were 40,
0 d 10 resinectivel;y. There was no infecticn when the sap

treated at 55°C and above was used for inoceulation (Table 14).
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Table 14

Physical proportics of the yellow mosale virug
of Microgocen marcurialig

Dilution ond - Thermel inactive~  Longevity in viwo
polnt - +tion poinid '
D;luﬁ.on . Per . feuwpe= Per cent Age of Per cent t:‘o:mniasion—
cond rature trangnie the 98p ee=wveancc—cn-ceecees
trong- °g paion in At reon At L
migsion hourg Yemp. 5=10°C
(27-32°C) ---.. .
Control 60 Control 60 Conirol 60 .o
1310 20 40 40 4 %0 30
18 25 0 45 30 g 20 50
1150 0 50 10 16 0 20
175 0 55 0 24 0 10
13100 0 €0 0 32 0 0
65 C 32 0 0
T0 ¥ 48 0 0
(£ 0 72 0 O
80 0 96 0 0
85 0 120 O 0
90 o 144 0 0
163 0 0

|
|
|
i
i
|
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Table 15

Aphid trencmission of +the moseic virus
of Amazranthug viridip

Aphis craccivora Aphls gogsypid
Specicag of plants S

pugeepilble to the Incube~ .Per cent Incuba= Per cent

gomﬁigovirus tion trangmi= ticnm trangmi-
2o period  goion. period agion
in days in daym
smeranthug caudatug 14=16 20 11=13% - 80
Anccanihug gusgeticus 13»16 70 12-14 80
imoronthng viridis 14=16 0 1i=13 %0
Celonia cristats 15=17 50 13«15 €0
Camhrena globosa 14=17 50 12-15 50




Table 16

Avhid transmission of the mosale virun of gtachytarpheia indica

R - i

Avhig craceivora

Specics of nlants susceptibls to

iphig ogsynid

the iacsaie virug isolate

Incubatian Per cent
periocd in transmi-

Incntation Per cent
period in  transmie

dayn gsion days ssion
Deninensa hispida 11-13 50 4L 74
Cucarin sativug 11=13 60 13=15 50
Cucurbita maximg Nil il Wil Hil
Licotlona tabacum ver. white Burley 12=-14 80 12=14 €0
Micotinna tebacum vor. Scmsun 12«14 70 13=15 60
Stachytarpheta indiea 12=14 €0 15=15 40
Stachytorpheta indica var.jamalcenpis 12-14 &0 15=-15 40
trichopmmthus anpuing 11=13 50 ie=14 50

b | '['L

.




iii). Tongevity in vitro

it hes veen foundsthat the longevity in viiro of the
virip at room temperature was vetween 8 and 16 hours and ihal

ot 5=10°C between 24 zad 32 houra.

vhen the sap at room temperature (control) wes lumedietoly
used for ineculation €0 per cent of the tept plants becare
infocted. The percentage of transmissiqn was 30 when the sap
vag stored for 4 hours both at room temperatire cnd at
G=10°C. When the gep was stored for 8, 16 and 24 hours the
corzegponding percentages of transmission at the two sets of
temperaﬁrea were 20 and %0, gero and 20 and zero and 10
rommectivelys There was no infectlon when the sap was
gtored for 16 hoars or more at room temperatire and for 32

hours or more at 5-10°C (Table 14).

IV. Hogt ranga

Cut of the 13 virus diseases affecting weeds aituldied,
5 sore not able 4o infect any plants other than thelr
notwal hogis. They are yellow vein mopale of Ageratum

conizoides, leaf ocurl of A.gonizoldesm, mosala of Cliloria

ternatan, yollow mosaic of Microgcoeca mercurialig and leaf
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carl of Synedrella nodiflora. In b8 case of yellow mosalc

viriges of Hemldesmus indienps end Scbagtisnla chamaslea,

trangnipaion to the originel hostg was obtained only by

rrafting and therefore, host range studles were not carried ocutb.

Six viruses, viZ., mopalc of Ameranthus viridis, yellow
vein moéaic of Croton ppargiflorusg and Sida cordifolin, loof
curl of ﬂachytar_pheta indica, yellow mosailc mt)t_tle of
Se.indica ver. jamaiocnolg and moseic of Stechytarpheta indica,
on ari:j.ficial inoculation infocted other pl&nts_ including

aome economically important crop plants. These alx virases,
vhich gave positive results in hogt range studiss, when back
inoculated to their original hosts producsed the original

ogyantons, except yellow veln mosaic of C.gperpiflorus.

1. Hosalie virug of Amaljanthus viridig.

The host range of the virug was studied by inoculating
the eoncenirated sep extracted from Giseaped plants on
hcolthy test plants. The virug was trensmitted to four host
planis, A.candatug, A. oticug, Celesia cristata end
Gomphirena globoga, all helenging to the family pmepanthocass.,
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1). /povanthag caudatup

The virus profucsd symptoms of vein clearing, mosaic
nobiiing, reduction in leoaf sige end stunted growth after
i0=14 dnyas of imoculation. The percentags of transmission

wao 20

ii). pmaventhug gongeiicug

On Amaranthupg ponpoticug alge the virus profuesd similcr
syEptons as on A.condatg after 10=14 days of inoculastion and
75 pex cent of the test plents tecesme infected.

1i4)+ Coloeis erigtata

on caloé:lg cﬂgtatg gyoptons of mogale motiling, vein
odooring, chlorosip, reduction in leaf plpe wnd ptuntsd grovth
zoridlied 10=14 days sfter inoculasion. Sixty per eant of the
ot plants were infectsd,

iv). Gromphrena globosa

The virus prodiced chlorosis, mosale mottling ;af.nd
stunting of the plants 10-14 days efter inoculation md the

percontage of trensmiesion was 45.
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The ebove findings on the host rangs of the mosalc virun
of A.vividip was coafirmed by aphid twanmmigeion of the virug
W oll tie 4 hosls. It has been IcunG thal A.gospypii wes
moze afficient then A.cpaccivera in Wanomitilng the virie.
sno inoudbation perdof of the vizus in the plants was logs
end ey cent Srensmiscion wes more when ths viris wis

onmltted by A.gopaynid (Teble 15).

2 Yallow vein momale virug of Croton sperpifiorng

“he host rarge of the virup was gtudied by inoculating
e topt plants by virulljerous whitefliem, Bepipla foideci,
e virug wes transmitied only to a gingle spocies of tost

DL1%y Tige, Dycopsralicon egculentun, bolonglng to the

Zomily Solanacosas.

Cn Q.ag;culen*mii the virug produced nlld vein clearing
omd lead w@l gympiomy 16=18 d_ays after inocenlation.
Difmoad ehlorotic sapo*‘cs'wera obasrved on the lesves, which
bocan thick, short ond lsathery in eppeavance. The leafelots
wore iryomilaorly curied (Platae 15). The plants were' stuntcd,
Z3ouoring and fruiting weve aloo bafily affected. bighty
por cont of the inoeulated plants were infected. The virus
yoo not tronsmitted from tometo to iomato and back o the



Healthy Diseased

Plate Ho* 15 gjmpthh8 of Woaf ourd de b%;bed oa t%mato
i ersicpn eacuha*stuasZ fROCUIAtING the yellow
vela moaalc fUMi 0f CrotQD PL)«fSiflQCUa

Healthy Diseased

Plate lio*16 Symptoms of leaf curl developed on tomato

(lyooncrcxcon esculentua) by inoculating the yellow
TUB aosalo vlrua of 31lda aarfllfaila
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criginal hogt. Attempts to transmit the virus fron tomato
%0 “obacco by both grafting end by whiteflies were not
aiccegaful. The virug was alpo not tranemitted from tomato

4o ‘tomgto and back to C.gparsiflorug by mechanieal means.

3. Yollow vein moselc virug of gids cordifolia:

ohe host vange of +the virug wes studled by inoculating
tho tept plants vy vimliferous Bemleis tobaci. The host
rangs was confined to a single gpeclea of test plant, viz.,

Tycopersicon eaculontam.

The virue infectad Le.egculentum with the productlon of

lcaf curl symptoms. The symptoms started as mild veln )
cleaving of the younger leaves afte:.; 20=23 deys of inoculas
tion. Iater irregular curling of the leaf-lets, thickening
of veing on the abaxiel suriace cf the leaves and reduction
in leaf soize were rosulted. The internodes were shoriened
and the plants wore stunted (Plate 16). Flowering aud
frulting were severely affected amd 100 por cent of the

tegt plants tecome infeected. The virug was transmitied from
tomato to tomato and back to the original hoat by B.tabaci.
Attempta to transmit the virus from tomato to tobacco by
both grafting and by B.isbacl were not successful. 9The virus
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was 8lso not transmitied from tomato to tomato and back

to the origingi host by mechanical meang.

4. Leaf curd virus of gtachytarphoia indica

The hopt range of the virug was studied by inoculating
"aﬁa teat piants by virulifexrous Bemisia tobacie. The virus
infocted two specica of the test plents, viz.y Lycopersicon
egeulentum, belonging to the family Solemacess and
Stachytaxphota indiea var.jamalcensig of the family

Vortenaceaa.

i). Iycopersicon esculen tuin

The gymptons f£iret appeared ag mild mopalie end curling
of the young leaf-lote after 20=22 days of inomilation. The
leavep of infected plants vecame thiock, leathery and hard
(Plate 17). The plante were stunted, but flowering end
fruiting were not affectsd much. The infected plants ghowed
only nild leef curl symptoms snd 60 per cont of the test
plants btecame infected. The virus was not transmitied from
tomato to tomato but transmitted back to S.indica by B.izbacl.
Attempts made to tranemit the virus from %tomato to tobacco
by both grafting end by B.labaci were not successful. The
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virug vas not trangmitted Lrom tomato to tomato and back

%0 the original host by mochanical meanm.

ii). Stochyterpheta indioa var.jsmaicengis. -

On S.indiea var. Japmelcensig the virus prodiced symptons
of leaf cur) and mottling 18«20 days efter inoculation. The
planta were stunted end 80 per cent of the test plants became
| infected, The virus was easily tronsmitted back to the
originel host by B.tabaci. The vimug waa not trensmitted to
tobacco from S. indica var.jemaicensig by both grafting and

T:JS 13_' +ab 5305. )

5. Yellow mogaic mottle virus of Stachytarphela indies var.
Jemaiceneglia

The host rangs of the virus was sidied by inoenlating the
test plents by viruliferous B.tobaci. The host range was
confined to 3 species of test plaents, vis., lLycopersicon

cecilenturm of ths family Solenagceee, Celosia crigtata of tho
fonily JAneranthacess and Stechytarphota indieca of the famlly

[ grbenacesad.




Healthy Diseased

Healthy Diseased

Piste 0*18 Symptoms of leaf carl developed os ta_nato
(Lycoperstcon eeculonturn) by isocalsting the

yellcfor mosaic mottle virus of Stachytarpheta indies
leuliiBaia*
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i) . Lycopergicon egculeninm

The initial sympioms eprecred as chlorotic spots on the
voungs® leaves after 18-20 days of lnoculation. Later thepe
chlorotlc spots became dlffused awd the leaves exhiblted
curling of the leaf marglne and ‘thickened veins. The ]
infected plants ghowed severe leaf ourl gymptocmg. The inter=
nodes were shortened and the plants were severely stunted
(Plate 18), TFlowering end frulting were completely arrested
gud 60 per cent of the test plants became infocted. The
virag vas not transmitted from tomato to tomato but
tronamitted back to the original host by B.igbaci. Attampts
to trensnit the virus from tomato to tobtacco -by both
grafting and by B.tabacl were noit successiul. TFho virus
veg alsc not transmitted from tomalc to tomato and back to

the original host by mechanical moana.

ii1). Celecgia eristata

The pympboms first appeared as mild curling and
coinkliing of the leaves with chlorotic ptregks 12-14 days
aficr lnoculation. The marging of ths leaves were rolled

dovnuards followed by the leaf tips. The leaves beceme thiclk
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an@ twitila. The affected plants vere stmted and the
leaves were reduced in pgize (Plate 19). Floworing amd
 frolting were completely inhibitod. The virus wag not
wansnltted from C.cristata to C.oriptata tut tranmmitied
bacl: to the originzl host by Be.labaci. Attempts Yo tranemlt
the virusg from C.oristata to tobacco by both grafting end

by D, tobaei were not successful.

ii1). gtachyterpheta indicn

On S.indioa, the yellow mosaile mottle virus produced
‘deaf curl aymptoms with 1light yellow chlorotic areas. The
pymotoms eppeared 20 days after inoculation and the perccn=-
tege cof ‘ransmission was 100. The infected plants were
geverely stuntod and the spikes wore vweduced in sige and
longth. The virus was easily trangmitted from S.indiea to
S.indlea and back to the originel host. The virng was not
wangnitted to Hobacco from g.indica by either grafting or
by virnliferous whiteflisg.

G. logalc virug of gSiachyterpheta indieg

“he host rangs of the virupg wes gtadied by imoculating
concentrated sap on healthy test planta. The virusg was
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trenpnitied to 7 dlfferent teat plants, vis., Benincagg
Izj;goiﬂa, Caoumis sativug, Cucurbiip maxima, Trichoponihen

onmiing (Queurbitacess), Nicotlana tubacum vor. vhite Durley,

Hicotana tabpcun vaer. Saagun (Solmacozn) aud

Stachytarpheta indica var.jamelcenglas (Vexbenageas).

1). Benincaga hispida

The wvirus infeetion producsd chloroslsy moszale mottling
leod digtortion and ralged bligiers on the leavess The
leaves were reduced in sige and the plants were stunted
in growth: The symptoms developed wilithin 7-10 days after

incculation and the percentage of tranmmigsion was 30.

il). Cucumis gativug

The gympicme were flrst noticed on the developing young
lcaves as small greenich yellos areas wnich vere lighter
than the bealthy areas. Iator characteristic yellow motile
pymtons developed. The lsaves were reduced in olee,
criniled and diptorited. In advanced stages of infection
thore was downward rolling of the marging of the lemina.
fhe pyepians eppeared &=10 days after inoculation. Ths

perecntage of ‘ransmigsion was 60.



Healthy Diseased

Plate to.19 Symptona of leaf curl developed on Celogla cristate
Y4 moculatlng the yellow mosaic_mottle virus of
rtochytarget* indice rar. JanalsibBsis

led thy Diseased

Plate :i10.20 Synptors of 3tachytar™heta mosaic virus on
snake gourd (Trlchosenthea SfiStiii)
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iii) . Cuecurbiia maxima

Yellowish green calorotic pedches developed on the lamina
=10 fays afier inoculaticn. The darker green porticns of the
lcaves produced raised vligters. The pige of the leaves wag
reduced considerably, lnternodes were shortened and the_ plants

phntod. Sixty per cent of the tept plants tecame infecled,

iv). Trichogssnthes anguina

the pymptoms £iret appeared as mild mottling of the young
loaven %10 days after inoculation. 3mall yellowlsh green
areas appeaved on the young leaves which later develcped into
characteristic mosalc sympiomg ccnslstlng of irreguler dark
cRoon chlorotic patches. The leaves were markedly reduced
e.n alze, variously crinkled and deformed (Plate 20). The
internodes were shortened snd the plants were stunted. The

pereentage of transmiosion was €0.

v}. Uicotlena itabacum var. White Burley

The gymptoms firat appeared as mild curling of the yomgcer
leaveg £ollowed by faint mottling of leavas. The leaves
showed mosalc symptoms which developed into large chlorotic
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paiches. The leaves were reduced in size and geverely
digtorted. The plants were considerably stunted (Plate 21).
Tho pymptoms eppeered 6-8 days after imoculation and 100 per

cent trangmission was obiained.

vi). Nicotiona tabacum var.Semsun

The symptcms eppeared 7-9 days after inoculation (Plate 22).
The pymptomg were more or less similar to that appeared on
alte Burley tobacco, tut the affected plants were not so much

stanted. The percentags of transmiseion was 100,

vii). Stachytarpheta indlca var,jgmeicennis

The symptoms first apreared as upward rolling of the
leaves 10«12 days after inoculation. The leaven were pale
Grach, cploroti.c,- raduced in gize and pevercly distorted.
The affected plants were considerably stunted, The lemgth
of the eike was roduced and the flowers were sparse. The

nercentage of trangmigsion was 50,

The ebove findings on the host renge of mosele virus of
S.indlca wes confirmed by gphid transmission of the virusg to
oll the hosts except Cucurbita maxlima. In Benincesas higpide




Healthy IUeaatied

Plate sjgptoaa of Stachytarpheta mosaic yirue on
Tobacco (Nicotian* tdbacun yap. White Burloy)

Healthy Lieoased

Plate - 0*22 3yaptome O0f Stachytarphe ta uoaaic VIirus on
Tdbaeco (iUootiaoa tabacaa yar.sensus)
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only A.craccivera could trenemit the virus. It has been

found that in general, A.craceivora was more efficlent then

A.gogaypii in tranenitting the virus. The incubation perlod
of the virusg in the plants was loss and the per cen%®
tremomission was more when A.craccivora wes used as the

veetor (Table 16).



DISCUSSION



DISCUSSION

The role of weeds.in. the epiphytoitic ifncidence of many
virug digeasep affecting crop plents has been well establichod.
Vipmcage gymptoms caused by viruges are often noticed on a
number of weeds in different parts of Kerala. But only e
foy weeda ere identified as collateral hosts of viruses
affecting crcp plants. Hence, 1t was fel¥ necegsary to study
the virusos infeoting the common veeds, and to detsrmine
whethor these weeds act as collateral hosgts of viruges
effecting crop plants and 10 emtablish the role of weeds in the

perpotuation of viruses infecting crop plants.

In the present study the viral nature of 13 diseases
affecting weeds was establighed by transmission gtudles. The
gtudy rovealed the presence of 6 virua igolates from weeds,
cenable of infecting crop plants. Out of the 13 viruses
infoeting weeds gtudied, 8 were found to be trancmitied by
viiliefly,Bemigia tabaci and 3 by aphids, viz., Aphis
czacclvora and Aphig gomgypii. In 2 cases successful
trangmigsion of the viruses was obitained only through grefting.

The viruses infecting weeds are broadly grouped into 3
baged on the modes of thelr transmimsion, viZ., whitefly-
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{rangmitted viruses, aphld trensmitted viruses and viruees
tranpmitted by grafting only and the results are discusged.

T. vhitefly=trevemitted viruseg

T+ was found that 8 viruses infecting woeds, viz., yellow
voin mosalc of Agoratun conmizoides, leef curl of A.conizoides,
loaf curl of Synedrella nodiflors, yellow vein mopalc of
Czoton @a;'siﬂoma. yvellow mosalc of Microcooca mercurialis,
yellow velin mosaic of Sida cordifolis, leaf curl of

Sitachytaroheta indliea end yellew mosale mottle of S.indica
ver.jemaicensis were trangmitted by Bemlsia tabaci (Table 3).
A1l +ths 8 viruges vore transmitted by wedge grafting also
(2ablo-2). ‘Attemnis made for the gsop tranamission of the
viruges woere not successful-except in the case of yellow

mnosaic of Hemercurislip and none of the viruses wase trancnitied

through seels.

Symp tomatological studiea of the yellow vein mosaie of
Asconizoldes revealed that the eyuptoms were similar to
those  reported by Vavma (1963} and Nair ané wilgon (1970).
They also could not get the tranomission of the virue by

gem Inocnletion and throagh seeds. The leaf carl vimum
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of A.conizoides regembled to that reported by Pruthi (1937)

in the gympton man:l.—fastation"and tranomiasion.

‘The leaf eurl virus of Synedrells nodiflcra was similer
to that reported by Nair and wilson (1970) in its gympioms
and twongmipsion. Newton and Pleris (1953) aleo reported
& virug digease of Z.nodiflora characleriped by leaf cupping
znd chlorosis, which was tranemitted by inarching, tut nov

Ly om inocuiation.

The obgervations on yellow vein mospalic virus discrmescs
of Croton gpereiflorus and gi,_gg cordifolin showed that very
often ome or two branches only of infectad plants exhibited
the s’gmptm: while other braﬁehes remained greoen and
epp ai'enﬂy' ﬁealthy. Subsequently, all the branches of the
plents got infected. Similer obeaﬁaﬁons wera reporied by
¥eur (1934) in varicgation of Al:utilcﬁ. He found that tha
virug was not present in ﬁie green branches of variegated
Atutilon gs evidenced by the non-transmissibility of the
Yirue Trom such branches to healthy Atuiilon by grafiing.
fhe asppearances of green btranches on C.gparsiflorus snd
Be.cordifolin may be due to the local arrest in the movement
gr lack of n;ovement of the virug from infecicd branches
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ngince all the branches develop the symptoms at a later stam.

Yellow mosaic virzs of Micrococea mercurinlig was similar

t0 that reported by Nalr and Menon (1978) in the produaction

of gymptoma. Studieg on the symptoms snd transmission of

the leaf curl virus of Stachytarpheta indiga and yellow
nosalc mottle virus of S.indiep ver.jameigenalg showsd that
they ave new reports from India. Ven Dexr Laan (1940) repoxrted
n vixug dlsease of S.dlchotomg which was trangmitted by
Benigla goggypiperds. Wilson and Sathigrajan (1965) répor’aad
e gpraft-tranpmigsible leaf digtorting vimus of S.indloa.

There are no ealrlinr' reports of any whitoflyetransmitied
viruges infecting Soindice and its variety and hencs thege

form new recerds of the virus diseases of thig host plont,

It was found that a single viruliferous whiteily
could transmit ysllow vein mosale of Agpratum conizoldes
(7able 4), leaf curl of A.conigoides (Table 5), leaf curl of

gynadrella nodiflcra (Table 11), yellow veln mogaio of

Croton gpersiflorug (Table 6), leaf curld of Stachytarpheiz

indica (Table 2) and yellow mosaic mottle of S.indles var.
Janaleengig (Tabls 10). TFor yellow mosaie of Microcooca

mercuriplis and yellow vedn mosale of Sida cordifolia two
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viruliferoug whiteflies were necessary for successiul
transmission (Table 7 and 8). However, the percentage
of transmission was considerably increased yhen the number
of whiteflies per plant was increased for ineculation
(Fig.1 to 8). Similar result was reported by Varma (1963)

for yellow vein mosalc of A.conigoidegs Increase in per

cent tranzmigsion was reported by several workers in the
cagse of other whitefly-transmitted viruses als:a, vig.,
leaf curl of Zinnia elegang (Mathur, 1933) , Abutilon

infectlous variegation (Orlando and Silberschmidt, 19463
Cogta, 1955), bthendi yellow vein mogaic (Varma, 1952),
tomato yellow leaf curl (Cohen and Nitzeny, 1966) and
vellow mosalc of mung beazn (Neme, 1972).

It was :obgerved that the incubation period of the
yvhitefly~transmitted viruses in their respective plants was
not dependent upon the number of viruliferous whiteflles
used for inoculation. Similarly the severity of the
disease was also not influenced by the number of whiteflies
used for inoculation. Similar results were reported by
Kirkpatrick (1931) for Cotton leaf curl vii'us, Mathur (1933)
for zinnia leaf curl virus and Nair (1971) for Urd bean

yelleow mosaic virus.
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Out of the 8 whitefly-transmitied viruses only one virug,

viz., yellow mosaic of Micrococea mercurialig was transmivted

by ogp inoculation. The virus under pre_sent gtudy was
gimilar to thet doseribed by Nalr and Memon (1978) in symptoms
and {ransmisslon. Bat they could not transmit the virus by
s lnoculation, whesreas mechanical tranemission vas
si1ccessful vhen the 'sap was extracted in phogsphata tuffer
md inoculatsd. There was a considerable effoet on the
wonemissibillty and incubation pari;:d of tifle vims vhen
the g extracted in phosphate tuffer in the ¢old was uséd
L@ inbculaﬁ.'on (Table 1)« The succéas o the method in
Transmitéing the virus by se inocualation mhy be due to the
fact that the virus wes not denai‘én:ed or‘ oxidiged on
exposure when sap wag extracted at low temperature in
phomhate tuffer of pH 7.0 and 7.4. Sinilar resulis of
mechemical tranamigslon of whitefly=transmitisd viruses
were reported by Bird gt al.(1975b) for golden yellow
nogaic virue of teans, Galvez and Castene (1975) for
goldcn nogelc virus of besns, Bock and Guthrie (1978) for
Af»ican capsave mopale virus and Subremanisn and
Harayomnagamy (1978) for yellow moseic virus of Dolichos
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studies on the physical properties of the yellow
mogole virug of Microcoeca mercurialig showed that it has

2 dilution end point of 1:10 - 1:25 indicating that at

dilutions above 1:25, the conceniration of inoculum present
in the prepsration was not sufficlent to cause infection.
oho virag had a thermal inactivation point of 50=55°C.

The perceniages of trenmigsion decreased when the samples
of gz treated at higher temperatures were uped for
inccalation (Table 14). Thip mey be due to the pertial/
conlste inactivation of the virum by heat treatument. The
lonpgevity in vitro of the virus was found to be 8-16 hours
at room temperaiure and 24=32 hours at refrigerated
conditions (Table 14).

fnong the physieal properties of the viras under stady,
only thernal inactivation point was simllar 4o that of
Autilon Infeetious Variagation ‘v’.ims tut dl.ffored wildely
from 1% in dllation ond point. and longevity in vitro which -
were weported to be 1:625 and 24 hours at room temperature
rampeetdively (Costa and Carvalho, 1960a). The physical
pronerties were not canpara'ble to those of other gap

trongmisoible whitefly-borne viruses such as Buphorbia
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posaic (Coste and Carvalho, 1960b) and Bean golden mosalc
Golvez and Casteno 1975). Further studies are, therefore,

vorponted for the characterisation of the virus.

The results revééleﬁ that the concentration of the
vimg in the host was very low and was quickl;} inactivated
on dilution since there was no infectivity at a dilutibn of
1:25 and above. The studles also indicated that the virup
iz no% stable and not able 10 withgtand ezpogure on extraciion
as evidenced by the :Loss of infectivlty of the sap stored

in vitro for 24 hours.

Hogt range gtudles of the whitefly-transmitted virusen
showed that yellcw veln mogaie of Ageratum conizoldes,
loaf curl of A.conigoideg, leaf curl of Synedrella nodifiora
and yellow mosaic of Mierococca mercurialip werc not abls o
infeet any of the test planis other thauw thelr respective
natural hosise Thung {(1932; 1934) reported A.conizoides

cnd g.no6iflora as the collateral hosts of curl spnd crinkie
dimongs of tobacco. Prathi (1937) reporied a leaf cuxl
dinease of A.gonigoides which was transmitied to tobacco by

Benlala gogsypiperda. Ven Dex Lach (1940) otserved thet
Aeconlooidss and S.nodiflora acted as the collateral hosts
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of pacudo~mosalc digease of tobacco which was &lso
wanomitted by B.gogeypiperda. Deighton (1938), Pruthl

and Samel (1939), Pruthi (1944) and Varma (1959) reporied
A.conizoides as a collateral host of Zobacco leaf curl virug.
But Varma (1963) reported that yellow vein mosei.c of A.
conizoldes wag dlstinet from Tobacco leef curl virus since
he could not trengmit the virus to tobacco. The result of
the present study is also in agrecment with the above
findings (Varma, 1963)« The results revealed that yellow
vein mogalc of A.conizoldem, leaf curl virusss of A.conisoidog
and S.podiflora feiled to infect tobacco and they may be

different from Tobacco leaf curl virus.

Vasudeva (1957) reported that g_.conizoideé and Croton
gnarglfiorus aeted as collateral hosta of yellow vein mogaic
of thendi. But in the present study the viruges falled to
infeot thendi, despite repeated efforts. Nalr and
vilson (1970) reported tha:l: yellos veln mosale of A.canizoldeg
end leaf curl of S.nodiflora could cross infect each other.
But the results show that theso viruges 4id not croes
infect end indlicated that they are distinot unraelated

Tizincs.
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Four whitefly~transmitted viruses, viz., yellow vein
mosaic viruses of Croton sperpifleorug and Sida cordifolia,
leaf curl of Stachytarpheta indica end yellow mosalc motile
of S.indiea ver.jamaicensis produced leaf curl sympioms in
tomato. Ieaf curl of S.indica infecled g.indice var. -
Jomalcongig 2lso on which 1% produced leaf curl like sympioms.
In addition to tomato, S.indiea and Qolopia cristata were
algo infected by the virus causing yellow mosaic moitle of

S.indicn var.jemaicengig.

Yellow vein mogaic of C.spersiflomg produced mild leef
curl aymptoma end that of S.cordifolia produced severe loaf
curl symptoma on tomato. Varma (1963) reporited that yellow:
voin mosale of C.gparpifleorus might be a strain of Tobacco
leaf cur?. virus whi ¢h requires furthe:_:' confirmation.
Hovover, the results of the present investigation shoved
thal the virﬁa was not trangmissible to tobaceo by whitefly
or by grafting. The virus also could not bo tranemitted
back from infected tomato to Cegporsiflorus or to healthy
tomnto. Nedr and Wilaon (1970) found that yollow weln

rnogalc viruses of C.gpargiflorug and Sida cordifolia could
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crogp Infect each other. But in the present study the
viruges failed to cross infect each other. They eould also
wonenit the yellow vein moselc virus of Sida cordifolis

40 tomato on which it produced symptome of mevere 1ea_£ curl,
tut failed to infeei tobacco. The result of the present
siudy 1o also in ageecment with thelr finding. Deighton (1958),
shophered (1940) end Hill (1968) xeporisd S.cordifolim as the
collateral hoat of Lovaceo leaf curl virus. The avove
discupgion on the virug dlgeases of Croton gperpiflorug and
Secordifolia clearly showed fhat there can e veglonal
voriotiong in the incidenee and geogrephical dlgteibution of
the vimgees affecting veels which necessliates detailed
inveoptigatione in different regiongf/localitiep for their

choractorisation.

Toaf curl of Stachytarpheta indlea produccd mild leaf
curl gymptome and yellow mosalic mottle of 3.indiea var.
Jomailcongls produced severe leaf cuxrl gymptoms on tomato,

but toth failed to infoct tobacco. Deighton (1938) reported

Stochytarnheta sp.as the cpllateral hiost of Tobaceo leal

curl virug. Van Der Lezu (1940) reported S.dichotoma among
the collateral hogis of pmoude~mosazic disenase of teobacco.
in thic pregent ptudy the viruser falled to infeet any of

the totacco varieties tecatod.
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The leaf curl virug of Stachytarphets indica and yellow

nosalc mottle of S.indiea var,jamalcenpis weﬁe not transmittoed
£rom infected tcuato to healthy tomato by B.tabaci; tut
trongmitted back to their original hosts. Similar resulﬁs
have been reported ror many other white!ly—tranxmitted
vimses. Coata (1965) tranmitted Abutilon mosale virunm
from Sida 8P+ to teans by B. tabaci causing a dlseass called
mottled dwari" The virus was not transmitted £rom bean
% boan, but casily transmitted back to Sida ep.
Copta (1975) could tranemit the Abutilon mosaic virus to
'soy’bean causing 'soybean crinkle mosalc!. The virmas was
nov transmitted from soybean to soytean, tut transmiitted
baclk to the original hogt.

All the four viruses, which produced leaf curl symptomg
on %omato could not infeot tobacco. Similar result was
roported by Silberechnidt and Temmagl (1956') in the caIBe
of +the virus causing infectious chlorosis of Malvaceas, .
vihich was transmittsd to Nicanc}ra’ physaloldeg a solanaceous

plant, but not to ftobacco.

Atterpts to transmit tho viruses, which produced lsaf

earl pymptoms on tomato, from tomato to tomato and back to




{heir originel hosta by mochanlcel means were not sticcessiul.
Coata =nd Carvelho (1960a) reported the mechenical transmi-
golon of the whitefly-transmittéd nosale iirus of Abuliton

from gida micrentha and Malva parviflora ¥o M.parviflora end
Herotundifolia. They first transmltted the wirus to

g_.micran-i:ha and ;g.g'arviilorg by grafting end from these plantp
puccegaful mechgnical trahmigsicm was made. Similer resultg
were reported in the cage of other whitefly=transmitted
viruges like golden mosaic virug of alopogonlum 'mncunoideg

ond mosaic virus of Fuphorbia pruniifelia (Helners et al.1973;
1575) o |

The siudies revealed that none of the viruses was
rolatad to Tobacco leaf curl virus eventhough they prodaced
leef curl symptaus in temato. Further studieg are, therefore,
remalred Yo Ldentify the viruses and to estabtligh thelr
rolgtionsghip to the already lmown viruses ¢f crop plants.

IT. Anhid tranmitted virusegp

1. Xogaie of Amaranthug viridim

Symptomatologleal studles of the mosgeic virua of
Aoviridis showed that the symptoms wwre similar to thoss
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reported by Mariappan and Naraysnasamy (1977). ZThe virus
was trensmitted by sap imoculation, by grafting and by
gphids, viz., Aphis craccivora and A.gossypii.

Inoculation with concenirated sap decreased the incubation
p-eriod of the ﬂms in the plant snd increased the per cent
transmigsion. If may be due to the high conceniration of the
virug in the concenitrated sap. There was not muich effect
when the plants were inoculated with the sap extracted in
deionized water and sap extracted in phosphate tuffer
compared to standard sap and conecentrated sap r_espectivély
(Ta‘bie 1).

Phatek (1965) reported a mosaic disease of A.viridig
which wag transmitted by grafting and by sap inoculation-«
Marigppan and Narayanasamy (1977) reported a mosale
diseage of A.viridig which wes tranemittsd by grafting, sap
inoculation and by the gphids, viz., Aphis gossypii, '
A.craccivora and Myzug persicae. A.gossypli was more

efficlent than A.craccivora in transmitting the virus; the
percentage of transmigglon being 90 and 80 respectively,
Uariappen and Nerayanasamy (1977) also found that



93

Asgogaypil was more efficient then A.craccivora and H.

norsicoe as vectors of the virug. The incubation peried
of the virug in the plents was reduced to 11=-13 days when
trangmitted by A.gossypii es agelapt 14-16 days for A

croccivora (Table 15).

The virug had a dilution end éoint of 111500 « 1:2000,
ticzmal inactivetion point of 55-60°C end longevity in vifro
of AC=T2 hours at room temperature and 72-96 hours at
rofrigorated conditions (Table 12). The physical propertieg
of the virup were similar to those of the mogaic virus of
;&_.viriglig reporied by Mariappsn end Nerayanasamy (1977) exeopt
the thormal inaectivation point which differed sligntly.

Host range studles of the virus showed that 1t wag

tranemitted only to the members of Amarenthocess.

The virug produced systemic infections of A.caudatus,

Aepiangoticug, Celeosie cristata end Gomphreona globose and

produced mosaic sympioms. Romakvishnan gb al.(1971)
zeporied a mosaic virus of A.gangeticng which was transmiticd

to meny members of Amaranthaceae and Solandcegs. In the

cage of the moseic virus of A.viridig reported by Marlsppen
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ahd Tarayznaseny (1977) the hospt range was digiributed
in Anaranthacese, Alzoaceas and Solanacees. The virus

mnder giudy failed to infeet any plants of the family

solenaceas tried.,

From the results of the studies on pymp toms, mode of
‘rencmigsion and physiceal properties it 1s found that the
virug undeyr study had similariaties to that reported by
HUorigppan end Naraysnapemy (1977). However, the host range
of the virue undor investigaliion ie confined to plants
tolonging to Amgranthacese and hence, 1t ia identified as

o ciragin/vairant of Amarenthus mosaic virug.

ii). Mosaic of gtachytarpheta indice

The mosale virus of S.indica was transmitied by sep
inoculation (Table 1), by grafting (Tabdle 2) and by Aphip |
craccivora and A.gogsypil (Table 1€).

L

Tnoculation of plant with coneentrated sgp roeduced the
incubation period and increased the per cent trangmission
ag compared to that inoculated with standard sap. There
vog no difference in the ivcubation periocd of the virus

in plants inoculated with the sap oxtracted in deionized
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water when compared to giandard sap .‘ at +he per cent
‘wonomisgion increased from 40 %o 50. There was an
copreclable inérease in the per cent trensmisgion of the virug
when +he plants were inoculated with the sap extractsd in
phogPhate taffer. !Ehé percentage of transmigsion increosed-
from 60 $0 90 when compared %o concentxrated sap but ihe
incabation period wag the game (Taeble 1). Similor obger=
vatlong were algo reported by earlier workexns

{ Thormberry, 19353 Coata, 1944). They reported several fold
increage of infeetiviity of Cucumber moeale virmg (CHMV) with

the use of phosphate tuffer.

The virug was tranemitied by two species of aphidg
tegted, viz., Aphid craccivora and A.gosgsypii. It has been
Lound thet A.cracclivora wes more efficient then A.gossypil

in wranamitting the virus as evidenced by the higher
norcentage of transmigsion and reduction in the incubation
period of the virup in the plant (Pable 16). Therc are

no carlier reports of any sap transmiticd or aphid transmiitted
vizrug infecting S.indica and hence, uhis is rccorded as a

ney virug digeages of {the weed.

The physlcal prepertles of the mosaic virus of S.indica
vogombled CHV and 4ts straing in the. ~ properties.
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Chamberlain (1939) described the physical properties of a
girain of CMV as having a dilution end point of 1:1000, thermal
inaciivation point 62«-66°C and longevity In vitro 96 hours at
roon ‘temperature. D\ebey et 28l.(1974) descrived the physical

properties of Cucumig virug I ap having a dilution end point

of 1:1000 - 735000, thermal inactivation point 65=-T0°C amnd
longevity in vitro in phosphate buffer 16-18 hours ai room
‘emperature end 192 hours at 8°C. Jogeph end Memon (1978)

reportod a mogale digease of snzke gourd caused by a strain of

Cucumig virmg I and the virus had a dilution end point 1:5000-
151000¢ ;thermal inactivation polmt 70-75°C and longevity '
in yitro 72-96 hours at room temerature aud 144-168 hourg at
refrigerated conditlon. The gbove details show that there can
be variations in the physical properties of sirains of CMV.

Hogt range studies of the virus shoved that it was
tranamitteé to species of plents btelonging to Cucurbitaceae,

Solgnaceae and Verbenacsee.  The virus produced mogaic

symptoms on 7 host plants, viz.; Benincasa hispids,

Cucunig gativug, Cucurbita maxima, Trichosenthes angrina,

Nicoiiana tabacum var. Vhite Burley,N.i2bacum wvar.Samgun

and Stachytarpheta indiea var.jsmaicensis.
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It hes been Zound that the mosaic virus of S.indica
hed pimilarities with some strains of Cucumig Iin
i%tp host ranée. Aiﬁsvrortlf; (1934) reported a yellow mogalc
of cacumber which infected cucurbits, tomato and Datura
stramon}um.r But the wirus under the pregent study did not

infect tomato end D.stramonium. Joseph and Menor (1978)

raportéd a mogale dimeape of sneke gourd caused by a sirain
of Cucumiy yirug I which infecied plents belonging to the
fanilies of lcucurbitéceae. Solgnacoge and Composd tae
incinding Nicotiena glutinosa, Cepsicum gnnuum and Patﬁig
hybrida. The virus under the pregent study falled to

infect ;Ig_.glutinosa, C.annuun, P.hybrida and the membars of
Commogltae.

Varions anthors have gtidled the physical properties
end hosgt range of CMV and :I.t:;strains which differed slightly
mnd .Ln gane even widely tut never agrsed ' in toto with the
properties of each other. These variations cam te attributed
moinly to the prevalence of different strains of the virus
infecting dlfferent hoasts and also to the ﬁot-virus Intere
action which might have con‘cribu’_ced to the chonges in the
characteristies s-.:md prqpertiaa of 'i:he virus and its strains.
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50 Tased on ﬂ:-a results of the studies on the physicsl
by *:r‘a*tha nna host ronge, the mosaio virus of S.indica
ip groaped as-a gtrain of Cugumis virup 1.

534y, Homale of Clitoris terngieg

She mo#aic virus of Q.larnetsy wes (ransmltted by
ofting and by both the spacies of ephide irisd, vis.,
ohlp graceivorg and A.gogeypif bat not by ean inoculation
o Hrough seelms Ae.craccivorg woes found to be more

ofiecient then A.gzoppypif in fransnitting the virus and the
porcaniages of tranmmigsion wers 100 and 70 recpectively.
00 incabation pericd of tie viris in the plants remainad
10 sume 6., 2023 days with both the species of sphids.

The vizug 414 not iinfect any of the plante tested
coiecpt Lts orlglnal hoat, Bock et 91.(1577) reportsd a
Follow vein virus of Clitoria tarnates vhich was e=p
wonoaitied to Hibiscug ssculsning and some oiher monbers of
o family Papilionmcase. The virus under etudy is identificd
ao gulte aitroranf fras that reparted by Bock et al.(1977)
il oo thim forms the first record of the incldence of

!
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mogoic discase of C.ternatea. However, further ptudiep ave

roquired for the idenilficetion of the virug.

IIT. Viruses transmitiod by grafiing only

i)+ Yellow moselc of Hemldesmug indicums

The yellow mogaic virug of H.indieug was transmitted only
by wodge grafting (Tabls 2) btut not by sap inoculation or Ly
any of the insects wried. Only the viral nature of the
dipoape has teen established end this is a now record of the
virug diseags of thip plant. However, further studies are
vorrantad to determine the vecter{s) and host range and also
ito role in the perpetuation of the virus affecting crop
plontge

ii). Yellos mosalc of Sebagilenia chomaslen

Thig: virng was also transmltited by wedge grefiing only
{(nDle 2) but not by swp inoculatlon or by any of the
inpeety trloed or through seeds. In this ¢aso also, only
e vizal nature of the dlgoase wap egtablishod. Tharé im
ne rencrs of any virus digsase affecting S.chomaslen from
dio ond hence, thig iz a new record. Iurther situdics
are roguired in Qetell gbout the virus to determine the

vectar(s) and host range.
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Ag reported by earlier workers, the recults of the present
invostligations also 'have cleé:r.-ly indicﬁted tl}at the woeds fozm
on important source of inoculum for the gpread of viruses U0
caltivated plents. The studles showed that yollow vein mopaic
viruges of Corion sparpiflomg and gida cordifoiia, leaf curl
of Stachytarphets indlea and yellow moselc mottls of S.indica
ver.jomalcongim can infect tomato end ceauge leaf carl aymptoms
vhich indlcates the role of weed hosts in the perpetauation of
the virus when tomato is not cultivated. The mosaie virug of
S.indlea has a 1ittle more vider host ramge and it infected
plants of Gucurbitacees and Selengeess. It is worth
remembering that weeds 1ike S.indica ave perenniel in nature
gnd they form e pormonent ressrvoir for the viruges. 80 tho
necegolty for the eradicatlen of woeds also tecomes ell the
nore impartant for the successful control of virus Adiseases
op oviGenced by the result of the study. During the course
of investigation, a few now virus dlssases of the weeds have
been vegorded, whose rols im the perpetuetion and as a source
of virug inoculum for in!ee'!:ingl crop plents desex;ve farther
glaborate atudigs. Though whitefly=-trenemltted viruses arce
not generally transmigsible by mechanieal méems, the yellow
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mogaic virus of Micfococea mercurielis. wog tranmmitied by

inoculntion with sep extracted in phosphete tuffer of pil 7.0
=10, 7.4, Another foctor which hos been revealed by the
stdieg is the importance and predominamce of vhiteflye

wongnitted viruges in a troplical area lils Eerala.
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SUMMARY

Virus disecases affecting ten diiferent species of weed
nlantg and their possible relationship with the virus dlsecascy
of certain cultivated plants were subjected to detailed
gtudies. It has been found that these ten weeds were affectod
'by 13 virup diceases. AlLl thase viruses were transmitied by
wedge grafting.

Anong the 135 viruges gtudled, 3 viruses, viz., mosaic of
Apgronthus yiridig, ypllow mosaig of Microcoeca mercuriglig and
nogaie of gtachyiavpheta indiea were tranemitied by sep
inoculation end by insect vectors algo. The following & viruces

were trensmitied by the whitefly, Bemislia tabaol Gemn.

1. Yellow velin mopaic of Apgeratum eonizoides.
2. Ieaf curl of Ageratum conizoidep

3. Yellow vein mopalc of Croton sparsiflorus
4e Yollow momaic of Micrococea mercurialis
5. Yollow vein mosalc of Sida cordifolia

G. Leaf eurl of Stachytarpheta indica
7. Ycllow mosaic mottle of Stachytarpheta indiea var.

Jemaicensig
8. Lieaf curl of Symedrella nodiflorg
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Three viruses, viz., noselc of Amevanthug viridig,

mosaic of Clitoria ternatos and mosale of Stachytarphetn
indlea were transmitied by Apbig craceivorg Koch. and Aphig
gospynid Glov. In the cass of two viruses, viz., y8llow
nogelc of Hemidegmus inddcuas and Sebastisnig chamasles
ingect trangmimeion {rials were not succegsful.

Out of the 8 whitefly tranamitted viruges 6 virusesm,
viz., yoellow vein mogale of A.gonigoides, leaf curl of
A.conizolides yellow vein mogale of Croton gpergiflorug
leaf curl of S.indica, yellow mosaiec mottie of S. indica var.
Jjemeicensis end leaf curl of S.nodifiora, wers successfully
‘wansmitted by a single viruliferous whitefly. For yellow
mogale of Micrococca mpercuriallg and yellow vein mosgalc

of S.cozdifolia, two viruliferous whitefiles were 'necess}ary

for guceeseful twranemission. Yellow mosaic of M.mercurialig

was irenemitied by cep inoculation also waen the plants
wore inoculated with the map extracted in phosphate buffer
ot o 70 Bﬁd_?odvo

It wag found that ven viruliferous whiteflies could
Cive 100 per cent transmission for four viruges, viz., leaf
curl of A.conigzeldog, yellow veln mogaic of o slflorug,
icaf curl of S.indica end yellow mosalc mottle of S.indica



von.jemaleengipe Fifteen whiteflies were required for 100
per cent transmiaéion of yellow vein mogelc of A.conigoideg.
In yellow mogaic of M.mercurislip,yellow vein mosaic of
Secordifolig and leaf curl of S.nodlflara 20 virullfercus

vhiteflles ware ne Cessary.

None of the thinteen viruses vwas tranemitted through
the pecds of infected plants. '

__The physical properties of the 5 gzp ‘trancmispible
virugss were gtadled, The dilﬁtion end point of the mogaic
virag of A.ziridis was béb.veen 131500 and 1:2000, thermel
inactivation point bel-tﬁeen 55 and 60°C and 10ngév1ty
in vitro at room temperature ro tieen 48 end T2 hours end

at refrigerated condition (5°+10°C) between 72 and 96 hourg.

. The dllution end point of the mosele virus of S.indica
vas between 1:750 and 131000, thermal inactivation point
betueen 70 and 75°C and longevity in vitre at room temperatire
betieen 48 aud 72 hours and at rofrigerated condition
botueen 96 and 120 hours.

Yellow mopalc virus of M.mercurislis had g dilution

cnd point between 1:10 and 1:25, thermal inactlivatilon
point between 50 end 55°C and iongevity __1_:_1_'171'&::'0 at



zoom temperature botween 8 end 16 hours and at refrigerated

condition betyeen 24 and 32 hours.

In the heat rang: situdien, it was found that Y virucen
vere not able to Infeet any plants other them thelr naturol
hopts. They are yellow veln wosaic of A.cenizofdesg, leef

curd of A.conlzoiges, mosaic of Clitoris termatea, yellow

mopaic of Hemercurialie end leaf curl of S.noddflors.

in the cespe of yellov mosaic viruges of Hemidosmug indicus

ond Sebagtianis chomeelea host range stndiss wera not

condueted eince grafiing was the only successiul me thod

of their trensmission. Six viruces, vig., mosalc of feyiridig

y2llow voin woazeic of C.gpargiflorus and Sida gordifolia,
lecaf curld of gtachytarpheiz indlca, yellow mosaic mottle

ci S.indlce var,jenaicencie and mogeic of §.lndica, om
anglficlal inoculation infected other plants including
pome economleslly lmportznt erop plants.

Hoardle virus of A.vipidig infected A.candatus, A

Conpeticug, Ceiogia erigtats and ' Gomphrena globoag, sll

telonging to the family smaranihocesd.

The hopt range of yellow vein mogale of Croton
eporgiilorug and gida cordlfolla was confinad only to a
oingle tegt plant, tomato, in which the viruges preoduced

cyaptons of leaf curl.



Teaf curl of gtachytarpheta indles could infeet tomato

end S.indica var.jamsicenalp (Verbenacoss) in vhich ihe

virug produced 1lsaf curl symp tams.

Host range studies with the yellow mosaic mottle of
S.indlea var.]snaicengls showed thet temate, Colosim eristatao

end S.indlca wore susceptible to infeotion by the virug and
it produced gevere leal curl symptoms in thom.

Hosaic virus of S.indica was tWrangmittod to 7 different
tegt plantws, viz., Benincasa hisplda, Guéumig pativug,
Cucurbita maxima, Trichosanthem snmiina (Cucurbitacess)
Ticotiang labecum var. White Burley, H.tabacum var.Samsun
(colenoceas) and S.indica ver.jomaicensis ( Verbtenaceas ).

In 211 the 7 hosts the virus produzced momalc symp toms.

The symptomg, transmission, physical properties and
heas range of the mogaic virupes of A.virigip and S.indica
indicated that they may be stralns of Ameranthus mosale

virug end Cucumig virue I reepeciively.
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ABSTRACT

Virug dlseases affecting ten differcnt weed planis and
their possidle rols in the perpetuation of virus disceses of
ceriain eultivated plants were invesiigated. These ten woods
wero affected by 13 virus digeases. | '

AL the 13 wvirupges were trangmitiad by wedge grafting.
Anmong the 13 viruses giudied, 3' virupes, vig., mogaic of
Mogrentimg vizldig,yellos mosaic of Micrococca morcurialip ‘
end nogalo of ,.37 tachytarpheta indiea were trénmiittad ﬁy pep
inoculation and by :i.nseét vactors. Elght ﬂmeeé. vig.,
yeiloy vein mosaic of Ageratum cenigzoldeg, lsef curl of
degonizoideag, yellow veln mosalc of Croton @er_s_j_.ﬂoﬁzl md
Sida oorﬂifolig,yellm mogale of Mlicrococes mercurislig, leaf

cuwl of Stacl_g@heta‘ indice end Synedrelis neodiflora and

yellow mosale mottia of Stachgmheﬁa indice var.jamaiconglis
vere iransmitted by the whitefly, Bemisia tabacl CGenn.

Three virnses, Viz., mogsalc virusess of Amarenthus viridis,
Clitoria termaten ond Stachytarpheta indics were transmitted by
Anhiso crocclivorae Koche and A.gossypli Glovs 1In thé case of
yollcy mogaic viruges of Hemideomug indlecus and Scbhastienia

chcmoelen insect transmission trials vwere not successful.



cut of the 8 whitefly~tranamitted viruses 6 were
succeoafully transmifted by a single viruliferous whitafly.
Two vilteflies were necassary for the successful transmiassion
£ 2 viruses. Por 100 per oent transmission ten viruliferous
vhiteflien were required for four viruses; 15 whiteflies were

required for opne virus and 20 whiteflies for' 5 viruses.

@osﬁc of A.viridig had a dilution end point of 131500 =
1:2000, thermel inactivation point of 55=-60°C and lomgevity
in yitro at room temperature 48-72 hours and &t refrigorated
cardlition 72-96 hours,)

I

She dilution end point of the mogaic virug of g._m_dTi__g_g
yes 13750 = 111000, thermal inectivation point 70-75°C and
longevity ._:i_.y_ vitro at room temperaturs 46«72 hourq and et
reirigerated condition 96-120 hoursy

Tcllow mosaic virus of M.mercurialig had a dilution end
point of 1:10 = 1125, thermal inactivation point 50-55°C and
longevity in vitro at room temperature 8~16 hours and at

rolfoiporated condition 24=32 hours.

In %the host range studies it was found that six virugses
could infeet some plents other than thelr nataral hosts,
including some economically important plants.



Hosale virus of g.viriaia infocted A.condefug, A.
=neoticus, Celosia crigtata and Comphrena glohosa cauging

nopgeic aymptoms in all these hosts.

?C_Tellow vein mosaic of Croton gparsiflorug and Sids
cordifolia, leaf curl of Stachytorpheta indica and yellow

nopale motile of S.lodica var.jzmeicensis infected tomato,

producing leaf curl symptoms. Yepides tomato, lsaf curl of
;;gz_ﬁ_i_cg infected S.indica var.jemalecnsig also prodacing
lcef curl symptoms. Yellow mosaic mottle of S.indica var.
;‘;'zmai.ceng' 8 produced severe leaf curl symptome in S.indica

end elosla erigtata also.

Mosaic virug of §.indlea infected 7 different test

plants, viz., Benincaes hispida, Cacumis sativua, Cucurkita

noxima, Frichogsnthes snguina, Hicotisna tabacum var.Whits

Burley, N.tabacum ver.Samsun and S.indica ver.jamsicensgis

producing mogaic symptoms.

Baged on the symptoms, modes of transmimsion, physieczl
proporties and hoat range of the mosalc viraes or'_A_.viridin
end S.indica,they are identified as strains of Amaranthus
mogale virus and Cucumis virug I respoctively.>



