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Pumprin (Cocurbita moechata

cucurbitacoous cvop of Uost Dowugml, Thio erop is grown in mogh

of the districts of thio State cither ap owmed oé'aa ralny ecason
crop, - In the diotricts liko Hooghly and Durdwan, this crop is
uonally eultivated ao conpanion to potato ov as an additieral crop
in between potato anl riec or os a oecond erop te rlew, an auehy,
a large portion of the total cultivadble land in eat Zongal ie
utilized for growing this erop, The common varistics, that arvs

[

grown in this arca are usually 2d to two broead categorics

nanely swaner punpkine and Painy puspkins, The ylold potontianls
of these varliotlos aro not very high ond the average yield has been
estimted e be 7,27 to 10,90 meiric tons/aere (uaq4 Book of

Ageicuiture, Indian Council of agricultural Reso 2azch, 19 ?).

Punpking arc ggaén in Tosty Sengal, primarily ga a vegutable
erop, Hecause of 1tx low cost of production, this vegetable is
nold ia tho market at a conparatively cheayer rate. A3 a vegetabls,
it iz a ood source of coarbohydratoe., Desides, it is alaso a good
souree of many vitapins and miwerals, Ailpe puopkin frults are alsp
industrially iopovdant, It ic used in preparing sweets and jams,

It can aloo be candied or fovmenied to give a boverage,

Inspite of the wide use of punpklin as vogetables and as
raw natorials for scovoeral indostrial preoduets, the woaagooont of
thic crop im the ficlds still romains to be vwery ouch e glecﬁaa

Very limited work has oo far b.on dong ou bhe diceases and peats of
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this_crop, Ag for disscasos, Saha (1968) and Das (13?1_) found the
Iargé seale incidonce of virus diaeaséﬁ in tho field, It is,
hovever, known that there ocour at loast 17 types of cucurbit
vizusos (artyn, 1968) and most af-,mezs can infect punpkins on
inooulation, But no informrtions are, howover, awi}ab}.e on the
viénsés that nanally infoct ;:mm};ixina growa in ’eh:.; ficlds of Usat
Bongal, Identification of the local pumpkin viruses ws folt
espential in view of the fact that such a iatuéy ioa mui'éqaiaiéa
for any kind of varictal impmwmeaf progromms, o that the improved
variotics may be tegﬁea‘aguinsé the apocific cucurbit virucsaes,
Lioreover, epldemiclogical otudics with the mcurbﬁ viruses known to
ooeur in this State, may alse be made fazs’ m@cmanﬁmg' feagible
control practices. Trom f;hia point of view, tho present etudy on
the isolation ani ;dg;ztiﬁ@afzwﬂ of the common pumpkin virusss in
est Bongal has boen undertaken,



IX, RUVIZT O LIDSQARURS

Cucurbita noschata TFoir belongo to the family Cuourbitaceae,
loat of tho opocieo of this fomily harbour a vory opecialirzed group
of plans viruseo which womnlly <o not infoct plants belonging to other
fanilics, Chere, hovwver, occurrs o fow cucurbit virvuses which can

.
alse infcet plants bolonzing to o vide pombor of fanilics, lartyn
(1968) zepoztod that at least cevontoon cueurbit viruses iy oceur
in mature which include Arabis mosaie ( Cucunbor otunt mottle),
Bottlogourd nocaie, Cucunber green mottle nosaic, Cucunbor neerosis,
Cucunbor nosale, Cucurbit latent, Cucurbit mooale, lolon nosale,
Iusimelen moorotic onov, 'shnolon veln noerosis, Punpkin mooaic,
Pampkin yollow vein nocale, Jguash nonunle, Tobaceo mosaie, Tobaceo
zingopot (Cantaloupe mooaie), Cucunor ringspet and Vaterrelon
nesale virug, Of these ooventoen viruses, only 24ive vimmnes namely
Cucunber mocaic virus, Squach mosaic virus, Guounber grechn nottle
mogaie virus, Uotormolon mogaic virus and Punpkin mosaic virus have
been m*&:édiari in detnilo by cevoral workers while ianformations

availablc on other vizuscp are vory much linited,

Lueunbor Mesaic Views (CHV)

Phyoieal propersicn

Tho £irot vircug thot hos beon isolnted frenm Cucurbito
io ¢V or Cuounbor viruo 1 (Doolittlo, 1920), Tho thermal imactivation
point (TIP), dilustionm end point (FOP) and agein; in vitre at roon
tomporature for thic virus have beon zoported o be 60%¢, 5 x 10>
and about & days roopoetively (Lindborg et 8l,, 19503 Talker; 1969).

n-‘—l-n‘-”



Eranonisoibility

Thic virus was found to be tranemitted by sap
(Simer, 1022), Aphis gopaypii Glover (Doolittle, 1924), Ilyzus
perslcae oulg, , I, poeudosscioni Theob,, [, girveunflexus Bucks,

and aerosiphum ¢uphorbage (Hogman, 1929). Coudwiet (1962) observed

the tramomioelbility of thio virus by rusty plum aphid (lystercneua

getariae ). Iwo additieral inboct vectors manely Phovodon humulf -
~ (Scbrank) and 2, eanmabis (Faco.) for thio virus have alss been
>re§ertaﬁ by Schmidt and Karl (1963), According to Doolittic and
Valkzer (1925) the virus could boe fnaonitted tﬁrough the seaa of

wild cuﬁambart(‘ggeram@olia labéta ) but not through the souwd of

the cultivatod cucunbor, On the othorhand, Ecwiey (1923) c@maiﬁargd
that tho virus was soed borne in the cultivatoed cmcumbaﬁ. Iahonsy
(1955) offered ovidenco that tho vizuo was carriod im the seeds of
muskaelon (bucumis melo ). Vaoudeva and Iavgi (1945) suspected the
infection of vaternslon soeds with thic vizuo, Similarly, khopadhyay
and Saha (1968) also cuspocted that $ho virno could bo transnmitted

through the secd of Cucurbita moochata.

Hoat rance and local lesion hosts

glmr (1922) and Doolittle and Ualker (1923)
oboorved that this vivus had a wide hogt rangs and it aloo c¢ould
infeet plants belonging to fomilies othor than Cueurbitoceae, _
Doolittle (1921) obsorved that (I produced difforent symptoms in
differcnt hosts, Conoidoring thio variation €W was errencously
reported as Southern Colery cooaie o Celery virus 1 (ﬁéllman.1934),

Lily mosale virus (Frice, 1537), Infeetious Chloresis of Tamama



(tmgee, 1940), 4 mosaic disease pf Colery vhich ms probably
dug to this virue bao boen roported in I¥aly by Gieante (1936)
and ho otated that the inoscet veetor in thio ecage hag bosn fourd

to be an aphid, Cavarioila pastimcao,

5411 and {alker (1952) reported that Cowpoea could be
uood as loeal lesion hoot for aocaying G0V, Uschdrawelt (1955)
roported the use of Chemepodium guinca as indicator plant for

this virus, Ioter onm, f. greranticolor was also reported to be

a local lcolon host Zor thio virwo ( Milme et gl., 1969),. lollings
- (1959) veported two more plants namoly Comphroma globosca and
Spinseca oleracca which could act as indicator plants fop this
virus,

Farticle lenzth

| 5111 gt al. (1958) found thnt the chapo of She particles
'o:.f ¢V woere spherlcal having the dilanmcter of 95 m /u approzimately
but Seott (1963) and Corela o al, (1965) roportod that the
particles were isodiapeteic and reasured 249 to 30 nA in dlancter,
Muvant (1965) roposted that the mritleles were actually polyhedral

vothor than spherical aad obout 30 m o in dlamctor,

i
Straing
Tevley (1923) roported Hwo types of W in Great Dritain,
one resembling Auwcuba dype, charactorised by leealised yellow
patehes and the other marked by 'mattling, and blistering of the
loaves and stunting of tho plonts. Price {193%4) tabulated the

reaotions of this virua on cortuln differential plonts and described
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aix oucumber virue straing, A mesaje dicoase of %gﬁtablé TATIOW
was described by Ogilvie and Mulligan (19%1) iia Sngland which
showed .ayﬁptc‘zms guite differont fron that described by Doolittle
in América (1920)s Therc secmed 1ittle doubt that the same virue
or a strain of i} affected vegotable marrow both in America and
Surope but there is etill undertainity whoether the vivus causing
‘mosale of vegetablo marrow ia CUV or a straln of the type virus,
Bhargava (1951) reported "Spimach strain ® of OV, fhe ocourrence
of thim strain later was confirmed by Facclold (1972), Sizmons
{1958) mpo:étea that Southern Cucunmbor mosale virus and Pepper
Calice virus were tho strains of CUV, HReddy and Iariant (1963)
alep reportad one strain os;: it from vogetable marrew, Grellana
and Quacquarelll (19683) reported "Sunflowsr gtrain ¥ of CUV and
designatod as CIV-IF, Goel and Varma (1973) reported a new strain
of OV and desigmted it as " Iuffa strain * and a new imsect -
vector, Brevicorync brassicae of this vivus, Similarly Seth and
Raychoudhurl (1973)' aiaéhre@cmiéeﬁ another now strain of W, Recently
Fatezworth and Povish (1975) alec reported one moro stvain of this
virus frem Ixora plants and deeignated it as CiIv-12z,

Hink (1969) reported a dirset serclogical r@m&mm}iip
botwsen OLV and PGV~ (Peamut stunt virue - Gestern ). |

Sguasgh Vosaic Virus { S0V)

Ihysical properbics

The aecnémma‘ o this virus was first suspeeted by
Eenariok (1934), But the virus was actusily identifiocd by Freitag
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(1941a,1941b; 1956) and thus hisc worik has bocn accapted as the
firat zoport o_zi the incidence of thio virus dissase, The PIP,

DEP and ageing in witzg at room tomperature for this virus have
boen found to be 75°C, 10™C and 6 wacks and 6 months at 0°F

' (miﬁag,h 1941a), Those prelimirary sborvations wers later
confirmed by Frettag (1956), Lindberg gt al, (1956) and SL-Hadidi
et al. (1966), According to their obsorvations the &“IP‘an& nsp

of this virus lied botween 70 to 75°C and 1074 to 1072 reapectively,

‘i‘;'ax;zszﬁiesibiligz

It wvas found t6 be transmitted mechanically and
also through seed ( Kendrick, 19343 liddlceton, 19443 Gzogan 9% al.,
1959; lne et al., 1960). Transmission of SV by the beetlas
was firot demonstrated by Freitag (1941a; 1941bg 1952; 1956), He
observed that Western etripped cucumbexr beetle (Diabrotica |
trivittata Fabr, = Amw ma trivittata (Tanm,.) ) and Vostern twslve
spotted cucumbor beetle ( D.spror = D, undecimpunctata (Darber) )
were tho vectors for the virus. Sitterly (1960) and Iastra (1963)
rospootively recorded that D, balieata Toc. and A, thiemei thismei

could also aet as vectors.

Host rance and ;o_cél lgaion hoots
Vhile dmwooribing the host range of SMV, Middleton
(1944) recorded that the discase could be produced by inoculation
in 15 spocles of plants distributed in 11 genera within 4 families,
- Ho did not howover, montion the nares of the fanilles, gamra-. |
and spoctes concornsd, ITeitag (1956) demonstmatod the abdility of



this virus to infoet many oembers of thoe family Cueurblitaecae

oueh as Citrullus vulcarig, Cucurblita nexing, g. pepo and

Gucunis gativuad but not the wenbters of othor familics tested such

as Hicobtlana tabacun, . zusgtien, abdura stroponium, Vipna sinensis

and %imnia clegans, Ileloon and Doyor (1961) confizmed Freitag's
ohoorvation but they did not £ind any infeetion in L. wulcanis,

Cohon and Ditcany (1063) in Isracl observed the oystomie sympboms

of this viruc in Cucurbita moachota and ichalium glaterium.

Gohon and Hitcany (1903) observed speradic loeal lesions

on g. gmuranticolor when inceulated with 5V during winter scason,

Iastra ot al. (1975) reporited that Cucumie notuliferous could be

good local lesion host of this virmo,

Pariicle lonzth

Pakabaoi and fowlins (19247) found that $he chape of the
particles of LIV was polyhedral with avorago diamctor of 20 n /'u.
Subscquontly, many workers ande eleetronnicreosgopic otudico with
this virus bub the averags diametor rocoxded by thom varied. to
somo cxtent, Rice ¢f al. (1955) found the average diametor of the
froose-dricd particlos to bo %0 o Yl Yelcon and [Milbrath (4965)
zecovdod it ao 20 nu. Iindborg of al. (1956) found i% Go be
3G.7 B AL, Ep=~2didi ot al. (1965) obscrved that tho averace
diacoter of this virue wvaricd hotwoen 35 to 37 m /a. Igotra and

tane (1969) confirmed tho oboczvationo of folson and [Mlhrath (1965),

shraing
A P

Oocurrence of differont straino of OUV was first pointed



out by Hulson gt al. (1965). They have found that an isolate

from Arisoma differod from the typs colluetion in ite host

- reaction, It produccd mild mosalc en sguash dub marked stunting
and leaf distorsion on watermolon, According to them,this isolate
infected only the membero of Cucurbitncoae and was not transmitted

by Acalymma tpivittata. The physical proportics of this isolate

wag also found %o differ from the type virus, (hes serological
tests werc mde, the Arizona isclatc was found o he related with
the type cultuo but nob with any other virus, Frop theoe obsorvation
Holson and his worters deoismated this isolato as Vatormelon Stunt.
viruz (VOV) and rocorded 4% as a strain of &, Iator, Knhubsen
and Helson (_19653}' dosigmated thio ioolate as SIV-Y, Knhutsen and
Selson (196&-}) and Domakl (1969) alse worked on many othox iaolatas
and roeorded at least 6 straine including SV-V, hoy deoignated
the atraing as GliVeG, iVed, STV, SV (10-28=4), SHV~i{4n2526)
and GUV=Y, asecarding to thoir obssrvatlons §W-C and SUV-R coused
severe oystemic mobtle aud dlstorition in L. pepo and vory nildd '
nosaie in 8. pele, Homo of then could indeet ¢, yulgarie, SIV-I
also could not infoot §, yulsazid but it produced mild mosaic both
in g. pepo and C. melg, SMVT (10=-28-4) and SUV- (4=25«26) caused
chilorotic vings in . GO as Ai;}w beginaing of imfection which
lator transformed into mild mosaic. Whe nild nmosaie cauged by the
later étmin ouly was found te porsist, Booides thot, those twe
straing alsp differed in their 1?8:;9‘55.@ Yo maternelon,. SiiVed
{(10=28~4) caused soveve sisum,) noeroois and chlorotie losions but
GUV-l (4=25-26) couscd only mild mosaie, Tho otrain SIV-Y was

isolated by Demoki, whio strain vas found to induee chleovotic
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rvings in C. pope on the fizst 2-3 lsaves with nild mottle on tba
last formed losvon. It wag also found to cause loecal lesions on
Black diamond vatormelon, All these strains, hotwever, could 26t
ho serplogically diffeventinted. Trom this stand painﬁ; only two
strains could be categorized, one which could infect watermelon

and the other which could not,

Aelationship with othos viruses

No dirveet perelogical relationship of SV with any other
viruses hav beon zeported but twe serotypes of 8V were ohtained |
by using osrolegical teehnigue by K g@ﬁsen.and Holson (1368).
Holson and Knhutsen (1973%) cloc obsorved the variability of W

biotypes on serologleal conparison,

CWatermelon llosoie Vieug (WIV)

Oecursence of UMV wag firet suspsebed by Talker (1933).
e also desecribod tho oympiano of the disemse produced by it, The
TIP, DEP and agelng in vitre at roonm tomperature for this vizus
were 55° %o 60%C, 1: 10,000 o 13 30,000 and 9 to 10 daye

roppectively (Andernon, 1554a),

Eﬁﬂnsmieaibilijy

it wao found to bo transmittod by sap (Anderson,1954aj

Toba, 1962), Aphis gossypii (Talkow, 19335 Van Begenﬁarﬁaljgg_g;,,

1962) and Myzus porsicae (Arndercon, 1954a; Toba,1962), Coudrlet

(1962) veported lettuco soed stom aphid (imcrosiphum barri ) and

rusty plum aphid (Hysteroncura setariae) as voctors of WiV,
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\ iesg.gg hoots

andorson (1954b) roporicd the infectivity of IV to 12
ecucurbitaceous erspo, ILindherg o ol. (1056) identificd IV from
plants belongsing te othor fanilics, Infuetivity of wegetable
sarroy by this virno hae Wozn found by Thargava aad Joshi (1960)
and Andorson (3901, Komuzo (1962) reportcd the infcetivity of
one imolate of WV to Jipa, poa ond droad beon, But Toba (1962)
and lagaredan and samaloishnan (19710) reported that the host
range of IV wvao peatmictod to Cuocurbifaceae, Toba (1962) furtho

reported that fomozdieca balsaning wicht Lo the comuonst wild

zogorvolr of this vizus 4n Mawail. Jooter and zennio (1963)
reported cysphomloog Uranssission of a leeal stmain of WAV in

sono cantaloupe breoding iings. Ionouye (1964) reported an isolats
of W that muld infect Cueurbitaccce, broad boan, oweet poa,
heano, erlmoon clover, Asgtrarslug sinicus, Crotalaria gpoctabilis
and aecspams, Variation in host ranss of WV has boon veported by
Seelser (1965), bharva and devari (1970) reported Drichosanthes
diofea as anothor houl of UiV, Molnor and Schmelzer (1964)
obhuepved o wide hoot maage for a gtrain of MV, Adeccording te then
71 plaut spooive in 17 plant fanmilics proved susecptiblei of theee,
43 opoeios bocame oyotenically iniecicd and 28 reopowdod with

ioecal luoiocas only.

Sehmalzer (1965) found Javatera trimestris as g good

indicator plant for 7V, L. olbup ond ¢, gtzickun have alsc been

found to reaoct with thic virus by producing loecal lesions {(Lenmoski,

1568) o



Yan Regemmortel (1960) found that a typleal UV isolate

of Southorn (aliforania was a feoxuous jt*og Waving a modal lensth of
L 4

700 to 800 2 13 m/u. Van Regemertelz(‘i «-.2} furthor otudicd
difforent ioclates of LW and roporbed that the vious parbtieclc

wore £loxuous rodo of 725 # 15 n Ve in oize, Inouye (1964), howevow,
~ voported tho loacth of WV purticlos as 700 to 800 11, Helreloor
{1966} obacrvad that tho portlolos of both Cuban and Jurepoan.
isolato of WHIE waro £iliforn with norml 1@ bl of 7’5&% @,
Haychoudhurd and mma {1973) reported the virions of vegotable

. marrow isolate of TIV Qe ﬂgzmaw filanentous wvﬁ ma_.mfl.ﬂg 720 to
760 x 19 n Ao Fareifull ot al. (1962) roportod %m% a @my&m%mn

s

from Lopin infoeted with 1OV dhewed filanonts of 765 o in lensth.

Andcereon (1054bh) reported two otrains of ’"»V. (3173

dooisnated as typo stmain ( [arper eitralli) and the othur yoliew

ovzain ( M.¢. flavidanum or yellow i) vhich wore diffevesmticied
on thelr obtabllity in phyrical propertles and difference in homt

rogotion, Jhese stenins of VUV could be distinruichod on the
baoie of tholr reactions on oguadk cad citron plands, Ivon virus
samplen iocedatod in Jurops, Luba and Soath dfsica, Uolmar and

Sehncloer (1964) diffevontviatod $hrce etoaing dosignated "Gorori

jonr
0

Latermelon Mooaie Vivus®, tho only oue fomad in Juvopss YOpecil

norted fron Guba and "douth

£

Taternelon fosale Virwe® , nivly ve
africon taternelon Dooale Virug®, laychoudbued and VYarma {(1075)

roported twe strains of LW, ono eauving cosale of puwaghln and ths
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‘other mosale of vogetable marvow, Tunpkin iselate wag found te
be restricted to Cucurbitaceac whercas vegetable marrew ifsolate
had wider howst rame, They further roporided that none of the

viruses was cecd transnitted but both iseolates were transaitied

by Aphis graccivora, L. [08oypif, A. porii, I, persicae and

Bhophalooiphum maidis.

Considering the roportn of difforont workors from
aifferont places 1t was oboerved that IV consisted of many unrelated
‘virngez and thoreby all the isolates of UV have been grouped into

two croupy mmely UV -I and WiV-IIL,

Tebb (1963) Pirot roported that 1V was conaistod of two
or more unrelatod viruses. Tebb and Seott (1964) divided 10 ioslates
of VUV inio 2 groups, namely EV-I (Froitag type) and WiVe II on
the basio of host roackicn, croos protection amd sovology., According

to Uebb (1965) the recaction on Iuffa acutansula could differcntiate

these two virusea,.

i@‘iﬁ%’ffa.,__:g

Physlcal propoertics

The RIP, DEP and ageing in vitro at roon tennerature fLor
this virus wore 55°C, %@*4 and 50 days respectively (Vebb and Jceott,
1965), \lebb and Seott (1965) and Tebb gt al. (1965) fuvrthor

roported the variability in phyoieal prepordics of Vel

Eranomigsibility

It could be tranemittod by cap, A. Soooypii ond
iyadaphis pgoudobraosicas ( Adlers, 1974), Vebb and Scott (1965)
found 1% to be tranocanisgible by Ll. persicae.
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Host range and loecal lesion hosts

. Vebb and Secott (1965) oboerved that this virus
had a limited hoet range and 1%t was reoiricted o Cucurbitaccae
family, Ioter on, this wao confizmod by Quiet cf al. (1971,

Yabh am:i Sectt (1965) zoported muskaclon
B;Iv 180280 Ieloction B.63%=3 as a lncal losion bost fop VeI,
Tho unsuitability of this pland for WiVeL é&e%@ticﬁ han howvever
beon polntod eut by Vilno of als (1969), |

?artiele 2iec

Aceording to Sohmeloer (1956) the length of this
virog was 750 o e ard ho desoribed the mmmlés ag £ilifornm,
Aecording to Tebb (1971) the pazdicles werxe long and flexuoup
neasured hatween TOO and 740 /a,;.

Straing

Shannugasundaram gt al. (1969) reported a gtrain
of this virue ard doesignated 1%t ag "Houal strain of WiVeIY,
Bhargava gﬁ al, (1975) roported a strain of UKV, presumbly o
ptrain -éf VilV=I, from India, This was found bo ‘b::: tranemittsd by
A. gossypli and Ji. porsicae im o non~porsistent wwmmer, In
addition to ito rosirieted host ranie to Cuourbitaccae thoy found
that 1t could fnfoot }im uncudenlaty war, Black turtle, The
particle size of thio wrus has heen found %o be 730 to 790 m M
_zn, leongth and 15 n /u in width,
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Phroieal proportico

 Uebb and Seott (1965) reperted that TIP, DIP and
ageins in vitro at roon twoporature of this virus weze 5906,‘1G”é
and 50 dayo Tespeetivoly, Uide wariations of this virue in
physical proportice mas also obscrved by Webb and Deetd (1965)
and Uebb gt al. {1905). Inouye (1964) woported one isolate of
WiV, proeumably VLI which wap Jound t0 have TIR, 8P and agelng
in visco as 55° 4o 60°0, 107 %o 5 z 107 and § fo 16 days at 20%

rospeetively,

franonisgibllity . .

This virus was found to be transmitted by sap

L.

18
and U, persicac ( Augar ot al., 1974},

Hogt rane and loeal lcoion hosts

“Webb anl Scott ﬁ??@ﬁ) reported that in addition to
the membern of fanily Cucurbliseeac, thiso virus could also infect
the membors of Ioguninosas, Iater on, this wg confirmed by sany
workers (Dilne gt al,, 19093 ilne and Grogan, 1969 and Lastro,
1968) .

Holson and Tutlo (1969) ropordted that WiVeII

caused local losion on ¢, amranbicolor. ZLeocal looion on musknelon

P.I. 120260 celzetion B 633~3 by thio virus was also reported by
tiebb (1965).

Particic leasth

Inouye (1964) reported the length of ome iselate
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of this vizua to bo 700 to 800 n 7, Tobb (1871) found thalb the
shape of tho particios of UlVeII g zod bavins the lonsth meacuned
between 700 to 740 n /e de aloco obzoervad tho mzsicitimm in loagth
of this virus, Augar gt al. (1974) roported thnt all UilVeIl
isqla*t;es e 747 o /u long flexaous rods, Hgychoundburi and Vazma
(1975) weported that LIV from vegeitable maveow, an inelato of

V=13 wore fLlomuous Cilonoutous neasuring 720 o TGO x 19 m/u.
stroalng

Jlose ascpelaticn of WV-II and Cucurbit Iatent
viruo, doseribed by \obb and Dohn (1961), s obsorved by IMibrath
and Heleon (1967). Vcidemn and Hostafewy (9972) zeported a stiain

of Ulv=-iI which vac trancnittod by L. £080

$i3, l\.. ?}.';} .&"1
Ae fmoturdil and [, pozoleae, Pioehor and Toekhort (1974) roported

g oboain of WIIW.IX and thoy Zound Talwa wagviflora as o matural

gouzes of inocoulun,

Gonsmerim‘f the wido voazriation and crroncous naning
of thic virus fmm different places, Sehnploer (1967) voported that
for V-II mame Conoral Vatormelon Vomale Virus (G017W) be used
because of general distribution, for WlV-I, tho name Spocifiec
Mnternelon Moasaie Viruo (V) should be used and VWV investigated
by Van degensortol (1960) should bo monod as JSouth Afsicon Miermelon

fiosalec Vircus (SATIV),

fola tionchin with othzis vizuses

There hag boon some doubt a3 o the cuzaet ideatity
of thie virus (W), Some worzkers Wove rormrded it as a otrnin of

Yelon HMosale Virus, Van Recenmortel gf al. (1962) chowod their
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isolate to be distantly rolated serologically to Potato Viras ¥
and Dean Yellow llosuic Virus ( ikxtyn, 1963). Webb and Scott
(1964) on the tasis of sorology roported that WVl ond HIV-IT

wove two distinct viruces anmd not related, Bubt Uilne (1968)

and filne and Grogan (19€9) dizclaimed it and reported thot WIVeI
cand TV-IT wexre the stralns of IV ond ast wnrelated. They fucther
roported that an isolais of Mapaya Riﬁgamt Tirus was found to be

serologically xelated to UV,

Eéwley (1926) observed a mosate disosse of
pucurbit and desoribod 1% as gﬂacumbor ild or Ordirary Hamatc'
virus disoase, Iator ony 4t was studied by Alnsworth (19352) and
named 1t an (uountor Green Mottle rosaie Virus and ke desigmated
the typs strain as év 3, . KEnight (91955) later on confirmod the
identity of this virue and concluded thut this could not be a ‘
strain of Tobacco liosaie Virus, ©ho TIF and ageing in vitre of
this virus were 80° to 96°¢ and one yoar or longer {Alnsworth,
1955b), Tmoupe ob al. (1967) roported that it could withstand
d1lution upto 40°% and agoing for 8 months at 20°%,

Transmis s‘imng \
It has hoen found to be transmittcd by sap,
probably through secd but not by A, gossypil and cucurbit leaf bectle
(Inouye gt al. ,1967). ‘
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Hoot wvango ond docal dooion loohs

medee (1940) ohserved éhat th‘is virus lnd a
1initzd hent range anld 4t was found o bo moro or loss reotricted
$o Cacurhitiecne, Almsworth (1935h) o -;o:ﬂ:&ad that although this
vires s nontricetod Go the mm:zbu;s 0r Cucurbitacone fanily but it
wao act tzunanioociltle ¥o 4. popo and Ntyonia fh@iﬁa. i’muya 8t al,
{19067 zoported that an ic ?L:uo 0f thic viruo was not condined to
only pontora of Gucurbitaccae but 16 could iafvet golumacoous plants

alse ouch as ., fohocun vor, Somoun ond M, fabacun vaz, Uhite Burley,

[ SWEAEREl oy

.

fotunfa byboida and B, o¥woroniug, f’fcwao*m', 1% eounld infoect Qupeno,

Aizowmorth (1935b) and fode ang Unicht (1970)

o

roported the fniluve of thio virus to produce lecal lesion vither

on . ghramonium or Q. grmrarticolor. Fub Incuye gt al. {(1967)

L od

roported that their CCIW wan abtle to produce iogul lcoions on

&. gtrogoniun owd . hyhelda, Thoy farshor woportod %o obmerve

local lutoat infectlon on . fabaous vor, Sonswn and J. Sabacws var,

Whaite Burley. Thoy olod confirmed the fmadility of CGILV to

preduee local loalca on @, gmarautiscler.. Ereak ob al. (1962)

aloo zoporgod the infsetivity ol CEEY o Sangun and Ianthi-n

tebaeco.  Tystonic iniCetion of . puralg was also obsouved by them,

rowticle lorn-sgh

S "?}..‘i

Faicht and Uster (1047) reported that the chope
of tho particles of talao virus wao rod haviny tho dinension of

297 £ 8.6 myu x 13 1 0.6 nu,  Dub Inowyo gt al. (1907) roportod
that the pazticlos of thio virgn wero Wilelikze rolis having dizmonnion O

300 B X 18 u /e
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Strains

_ Cucumber aucuba mosaie virus which was described
by Bowloy (1923) has been found $o be the fivet strain reoported
of this virus and Aincworth (1935b) desigmated 1t as Cucumber
Yellow Moeaie Virus, This strain seemed to béar the same
relationship to CEITYV, Porter (1931) reported o virus in the
name of €V. 2 which had ggi\; somg pimtlaritios with thiso virus,
Ainsworth ('.1935&) reported CV 4 as another virus which later on.
was foﬁnd to be a otrain of CGITIV (Franklin, 19563 Johnson,1951:
Enight, 19553 Rochow, 19563 Holmos and Franklin, 1958) having
high thermal doath point ( imactivated at 90°C for 10 minutea)
and ageing in vitro ( 9 months or lqnger).;. Capoor and Varma (1948)
reported a strain of this virus from Lagemaria vulgaris and named
1t as OV 2B, According to them tho TIP, DEP and ageing in vitre
for this virus ware 980(3. 1:10,0@0 and 308 days respoctively. They
further reported its symptonless transmission through vegetable
mrrow and Momordiea charantia. Another strain of this virus in
the name of CV 2C was reported from I, leuwecantha by Vasudeva st al.
(1949). According to them the TIP, DiP and agsing in vitre for
this virus wore 86 to 88%¢, 111000 (standard extract) and 1810,000
( pure sap) and 90 days reopoetively. This strain was differentiated
by them on the basis of symptom differences and symptomiess
.- transmission through D, stramonium, L. aoutangula, C. vulgarig and
. charantia, Vasudeva and Wariani (1952) reported the imability
of CV 20 to infect thoe members of Solanaceas symptomlessly, Anand
(1960) par:éomed electronmicroscopic studi,éa with CV 20 am’ |
elair;:e& the virue to bo rod ﬁaﬂng an average nodal length of
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800 m Yo ‘ana' width of 25 /s Soed transmiseibility of CV 20
through L aicerarm has becn obeorved by Lal and Chouhan (1961).
Hohta and al (1962) nede siaatmmicsmscagm studies with OV 20
and s:-ezzmztaﬁ that 72.9 por ecoent of the particlos of 1t md a
length of 100 o 500 m ( minimum 20 mm, maximm 1290 mm though
fow wors belew 50 m/u or above 600 m )« But Shankar gt al,
{4971) wviamed purification anfi electremiwasc@ie stoudice
which OV 20 and roported tho vim wag rigid rod mth a m@éal
longth of 230 @M and width 17 m/u. Infmtivuy o2 C¥ Qﬁ to
D, stranonium and tmn&azsaion by zed pumpkm b&etls (&ﬂlamghora
SpD.) was also absama { Axnonymous, 1954¢), An@amm.(ws&b)
 regarded Bottlegourd mosaie virus ds a straln of ¢V,  One more
gtrain of CGIV ws also reported in the rame of ov 24 (Valortin,
1958; Van Koot and Van Doret, 1958; Van Koob axd Van Borst, 1959).
Bub Break gt al. (1962) reported OV 4 ag CGMUV and OV 3 as a
atrain of it, oy mmrted that OV 4 was able to produce local
looion on Samsun and ¥anthi-nc tobacco but not on N, zlubinesa,
Production of local lcoion on £. glaucun by OV 4 and OV 3‘

(Strain of it) vas obsorved whereas GV 4 caused systemie infection
on g, purale only, Komuro gt al, (1971) and Hozu gt al, (1971)
reported one watormelon strdin of CEMV, Hozu gt al. (1971) |
z'a’z;m'{ze& that the virng isolated from oucumber was able o produce
local lesion on D, ghramonium but not on C. amarenticolor whereas
that obtained from watermelon wae able to produce local lesion on
g, smaranticolor, On the othor hand, the strain (CV 3) and
eudumber aucuba nosale sgtrain (OV 4) was able to produce no local
lesion on either 3, gtraponiun or C, aparanticolor (Ainsworth,
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1935bs Kado and Enight, 1970). From thoese reaetions on ‘these
pianta, these Japaneso atrains have been distinguished as the

sueunbor skrain and tho watornclon obrain,

Beolationchip with other vizusesn

Zuichs (195%) veportzd o distant saraﬂsgical
‘re?qﬁieﬁship of CELIW with WLV,  But Ineuga et al. (1367) ?&yar*@a tha
one loolate of OV has pat woek serological “@?atfa;ghgp with

ORSY ( Oéevﬁoglossur ﬁvmympat vivus) bub na% with T

Funpizin Hosafe Virus (D EJ)

Zhe TIP of this virus was found $o bo 50°C and
this viyue was found to bhe inactivated in vitro by one hour . in
90 per ceat ethanol at 35°C ( Annonymous, 1954bH). auahkaﬂ‘gg al,

'{1972) studiod this vieuo in dotails and veported the TIR, LIP
and ageing in vitro ab room tenperature of this virus were 56°¢,

1% 500 and 8 hours rospzebively.:

Pronsmiscibillty

4 Tho virug was found o be transaitted by =ap and
A. gosoypii (Lmwnonymous, 1954b).  The tﬁamamiesibility of this.
virﬁs by . peroicac and Sitoblon rpoaeformis wae also obéa@vaa
by Shanmz of al.‘(?QTE). Thio virus was not found to bo transnitted

through aee& (Shankar gt als, 16?&).

Hoot Eanaﬁ,and locnl lesisn hoatn

Shomkoz ¢ al. (1972) found that thie virus bad a

linited host ranco and Lt was found to bo restricted %o Tucurbitaceae
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fanily only, \
Ho local leoion host of this virus has yet YBeen |

raported,

Particle, levsth

Shankar gt al. (i972) observed that the shape of
the particles of FIIV was flexuous rod having tho ﬁ:&m@nsi,{;n oF
840 x 15 nu, | '

Straing
’ Ho otrain of this virus has yet boen roportod.
Relationship with othor viruses

Shankar et al. (1972) repozted that PV rescmbled

6V 3 (COimiv) roported on vegetable marrow and bottlegonrd from
Indla and had close affinitics with IV reported from other

countries and it 4id not reaet with antisorum of OV 1 and OV 2,

Other Viruses
Hottlogourd mosaic virus (BEV)

| Oceurrence of a mosalc disease of hottlegourd was
fivet described by Vasudeva and Ial (1943), The TIP, DEP and
ageing in vitrg at room tomperature for ’thi.s virus vore 60@'6.
12500 and 6 hours respectively (Vasudeva and Ial, 1943), This
viras has found to be transmitied by sap only (Vasudeva and Ial,
1943}, The inocct tranmmissidility of this virue hae not yet been
repoviad. Vasudeva ané 1al (1943) observed that this virws hod a
limitod hest range and 1% was found %o be restrleted $o Cucurbikageas
family., Fot much work has beon done on this virus, However,

Janardban gt al, (1969) reported a strain of BEMV, Cohen and
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Nitzany (1960) reported one BGIV from Israel which was also
restrieted to Cucurbitaceas fanily and wae transmiosidle by sap
and Demisin tabaei only,  Zo avoid confusion the name Uucunber
Vein Yellowing Virus (OVYV) was reported instead of BYW (Harpas
and aohen, 1965) .. Baych@uﬁnuri a*zgé Varma (1975) roporied
aamle zieal zolationship of DEHMV to Huskuelon Hosaie Virua.

' ¥ollow vein mosaie of

cin (YVIIP)

~ Ocourrence of yollow vein mosaic of pumpkin. ma
mperte& in 1954 ( Annomymous, 1934a), I% was found to be
transmicoible by B, foluel only ond mot by cap (Annonymous, 1954a),
Varma (19551) eonfiraod the identity of this vizus and dessribed |
the gyoptoms produced by it and reported that it did not go to
lvaceae,

Cucurbit latont virus (CLV)

Iatent fnfeetion loﬁ‘ viruses on cucturbitaceous crops
. wan obsorved by Nobb and ohn (1961)., They isolatod and mamed 1t
a6 Cucuedit fatont Virug (CLV). %hio wae later on eoﬁﬁmad by
Webd (1064) and Rolsen gf al. (1966)..The TIP, DIP and ageing

in yitro ot 22° for thio virue wore 50%C, 11100 and 3 days (Vebd
and Boim, 1961). Ibia virus vas found to be transmitted ‘ay sap
and 25. ereicae ( W@bb and Bohn, 1961), Uobb and Bohn (1961)
raported that the m:ma had wide hoant x'angga » In aﬁ@iﬁen to the
memmré of Cucurbitaceae, it could infect garden pea wor, Iazton
Erogreéa‘,‘ pinto bean ( ;?anaelgg yuicaris), spinach var, Dixie
Markot but tho virus failed o infect tobacco plaonts, Tuls virue

was found to produce local losion on O, amaranticolor (Wbb and



Boln, 19613 Helson gt al., 1966), Dut Iilne gt al, (1969) failed

to obtain any local losion on . araranticolor with thin virus,

Close asgociatieon of thip vime with WIV IT has booa ropowvdod by
Milbrath and Nelson (1367), DIut !Miine ot al, {1999) on the other
hand has ereated a doubt abowt tho existonco of this vieus, o

Furthor work haso beon done for 1ta eloar idoniifiention,

Bitterponrd mosoaie virus

Maca ~a;}an and Rampkrishnon (1971d) roporied o now
virus, Bittergourd iiosaic Vizue which s fownd 4o be trmunsmitted

by . percicae, A. gossypil, A. nerii ond B. bdrassicae and not by

sap or seed, They furthor roported that hest range of this virus

has becon fownd to bo restricted to Cucurbitaccae family, lio

further work hao becn dono on i%,

Kaled mosaie -7i:iw (KV) and Zord mosaie virus(Zo]

1)

Hayehoudhuri aml varpa {19‘? 5) voported two more
additional vimsw, KTV and ToMV infoeting Cucurbitaccous crops.
They have reported thot AW wg found o bhe roestrietad to
Cueurbitacoae wnereas mm was rootrieted to Guam%itqc@ae and
Ghan@pedmgeaa. ono of thoce viruges was found to be tmunsnitted
by insses wveotor. lo furthor work had beeu done on these two

viruses,



Incidence of Differont Cucurbit Viruges in the Ficlds

Althousch a large nunber of Cucurbit viruccs have
been repéytea and deseribed frem time to tims bﬁ% very limited
infornations are awailable en thedr rclative incidence in crops
gréwn in particular localitios, Howovor some veorkers (Anderson,
1951a, 1951bs Grogan gt al., 19593 lolean and loyor,1961; Usbb,
1961; Cohen and Hitenny, 1963; loloon gf al., 19663 Calama and
5411, 19683 Iastra, 19083 Shammypoundaranm gt al., 19693 .
Provvidenti and Schrocder, 1970 and Quiot of gl., 1971)gttenpted
to otudy the provalence of differvont types of aucurﬁit viruses
under fisld conditicn, In a survey of cucurbii viruses in Central
Plorida, Andorson (1952) oboerved that cucumbor mosaic and
wmtermolon nosale virus wore noro abundant in the ficlds . Anderson
{1951b) further roportod tho appearanco of Southerm sguash mosaic
virus on eucurbilto anﬂ aico obscrvad that CUIV did not predoninate
over Southern oquash nosaic vivas or the roverse in cithor hoote
takken, Grogan ol al. (19559) roportcd that tho mest prevalent
viruges infoeting cucurblis in the desert wlleys of Southern
California during 1950-1958 woxmg strains of UiV, second in
provalonee was strains of iV, A4ccording to thom occcurrence of
BV was rare in tlwt loecation, IMelean and loyer (1961) curvoyed
Iower Rie Grande Valley of Fesno during 1959=1960 for reeording
the molative incidence of differcnt vieus diccases, Dor this
purpose they colleoctcd 140 discased capnples and idontified the
viruses involvod, Acconding to thonm out of 140 camples, 124
samplas contained tobacco zingopot vizus, 18 conbtained WiV,

10 oontained OV and only 2 contained GiIV, Symptoms of combined



26

effoct of TOSV and N wore oboenved in some waterrwlon samples,
Tabb (1961) surveyod the ineidonee of virzus discases in touthwent
nelon produein;: azcus, Accozrding to him 248V was tho moet
movalont in euwrcurbits from §,%exas and often found o be nized
with WiV vhich wap most provalont in ¢alifornia and Aricoma, while
(iIV and 81V wero rarve in thoeso aﬁmag, i?im;apct wn not detectaed
in oquash Iron one conteg 'in Califoraia or in cantaloupco from
Loma, Avicoma, Yho major fomas viruges ocemed to differ from
thess of tho obhor 2 States. Oohon and Uizany (1963) while
gurveyiny roported § viruses on gcucurbits in iskacl, fhey found
the ineidencs of BEILV, GV, [V, &IV and a new virus vhich they
mamod ap aquirting cueunbor mosaie virus, Jeshl (1962) in a study
ia U,P,(India) obscrvod u strain of IV indoeting vegetable marrTow,

gyelanthera podata, cgunch and cuwcuwsber, Toba (1962) i a survey

at fawail reported the prevaloace of iV, Schmelmor (4965)
raporbed the incidonco of UV amd W 2insly or in combination

of both in the ficlde of Cormany, Oehmelzor (1966) reported the
cceurroncs of Spocific WNV in tuba, Yelson gt al. (1966) vhile
surveying tho ficlde in tho vieinity of Culincan and Los liochis,
State of Cimlon, ezico, roported the prosenes of WV I and

G OIT . GOV, OOV, €7V and 905V, They hotovor reeored tho
consigtont ogeurrence of oniy WV ¥ and "W, olama anl 6111
{1968) whilo ourveying the ficldo in Kunsoo roported the ineidence
of TV and €W, idceording o th@m'éﬁ:ﬁv acecunted to 45 por cont
af tho ipolatos from ogquach, cucumbor, nusinelon, punpiin and
cousd, whereas CJV acceountod to 40 por cont ioolates from cucumbeyr,

squash and nuskoolon, Thoy alise obeorved mixzed infection of 51U
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and ¢iV in squash an? nuskoolon, 12 pex ecent of the foolaten
- from vaternolon and nuskoelon wore identified by thom ag TRSY
and they identified one isolate fron squash as 70V, Iantra (1968)
while surveying the £icldo in Venezucla reportced the occurrence of
IV I, W IT ( the noot wreovalont) , Iy and FIV ( the lonat) in
Venogusla, Milne gt al. (1969) ourvoyed the fislds in Culifornia
whore cueurbit crops were grown during 1966=-1568 Lo evording the
ralative ineidonee of vivus digsoages and zoportad that UV wae
gommon in ono avca of the State whereas WOV was Sound only in
N, Califorala, According do then 67 canpleg £rom Sinaloa, ‘oxico
contalned 62 por cent UV IT and 21 por pont (LY I, The occurrénce
of both €IV and JIV was also observod by then in the samples from
Moxice but thoy fallod Lo oboezve tho paenence of CLV in any of
the sanples. Shozmygaoundoram ¢ al. (1959) reported the peovalonce
£RW T, WY IX, Hawald strzadpn of UMW I and OUV in Tamail, lixed
infection of VIV I and UV IT ia thy fields of Central Mow York
was roported by Irovvidoati ond Schrooder (1970). Ouiet gt al.
(1971) while surveying tho ficlds in Fmaeh Test Imdice reported
the inzideownce of IV I, Raychoudhurd avd Vsrma {(1975) while
surveying cucurbitaccons erops in Selkl {India) roported € viruses,
Thoy were ideatificd ao two straino of Pottlosourd mooalc virns,
ono cavaing nogaiec discase of bottlogcousd (DOW) and nottling of
watormelon {ULV) aind the other nild pomoic diziase of mugkrelon
(15Vi twe stroind o.; mberrolon moonle vires, one causing nosaic
of pumpkin (EMV) anld $ho cthor nocale discnsc of vezetable marow
(vimayys kakri mosalc vizuo (W) and Tort mocafe viras{TelV),.
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Altevations in Chlovophyll, Duffersoluble Protein, Fotal (7CA
procipitable} Sap Protoin, seducing Suspr, Starch and ibonuelsie
acid Contonts fue to Virus Infoction

Virus infoction ustally eauscs roduchion in chlorophyll
contant (Dicner, 19635 Goodman gt al., 1967; mtthews, 1970).
Blmor (1925) and Poterson (1931) reported the roduction of
chlorophyll content in mosaic infected lenves. Deduction of the
sugar content from 7.2 %o €,.7 por cont was ohecrved by Verplancke
(1929) in case of boed woot infeeted by vimus dimcaacs, Dunlap
{1930) roported that nomale diseases were acccnpaniod by an
inercase of total nitrogen and a deeroasg in total carbohydrate
eontent, According to him the carbhohydrate to nitroson votlo wae
deereased in nesale affected leaves., Imdthe (1930) zaported the
accunulation of aﬁ:zfch in mocate infocted tobaeeo plonts,  Malhotra
{1931) roported while working on mosaic diccase of potato that
porcentage of non-roduveins svcor ond ctarek wo hisher in healthy
leaves, whersas nitrosen was relatively more abundant {n dicsuged
individuals, Cordingley gt al, (1934} oboesved reductlon of
carbhohydrate content which was found 4o be more inm mosaie affected .
toboeeo, They also oboorved reduction of ehlerophyll and mzhed.
inercave of total nitreren content when tobaceo plants infected
with a mosaic vivug, Uatsen and Vatcon (1939) roported that older
leaves of infected plonits hed a bichor conbent of reducing susar
and suémse and usually of stareh in dark, They also ohsexrved
that the carbohydrate condtent of suzar beot 1@@*@{3 was 1ittle.
damagzed by infeetion with boet mosailc virus, Dasler and Commongd
(1956) found that in TUV Iinfected tebaceo leawes, the bhufier

A
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soluble nuclole acld content inercased $o a large'@xten‘c immediately
after infeetion and it gradually deersascd after the development

of aympton, Yoshu (1953) observed thnt the nuclele acid eontent

in rioe leavos was grootly incronsed due to infeetion with rice
dwarf virus, Honeyoutt and illiikan (1964) observed reduction in
BHA contont in cherry leaves due %o virus infeetion,
Hariharasubramanian (1964) on the other hand, obscrved the increase
of RUA eontont in folichos lablab infeeted with Dolichos cmation
mosale virua. Subseqguently, many workers have studied the nueleic
acid comient in virus infected lcaves and obtained coatroversial
r"eaults (Matthews, 1970). Uoilkie gt al. (1967) roported that due
to CUV infoction on resistant and sugecoptiblo straing of etwpea,
nost of the amino aecids esg;ecialm asparagin was inereased,
Jeyarajan (Jayarajan ) and Uomakrishnan (1968) reported the decronse
of reduclng sugar, sucré.sie anl starch contont in tho leaves of
Chilli plante infocted by potato virus ¥, Iondahar and Singh(1971)
obscrved the desiruction of chiarozmy}.l a and b in Abelmogchus

gasulentus due to infeetion of yollow vein nmosale virus, in Luffa

gegyptica duc to infection of eucnrbit nosaiec virue and in

Cucurbita moschata due to infection of ’@w,a;;ﬁ:m nosajc virue,:

Destruction of chlorophyll 2 and b in Abelmoschus esculontus due

to infeetion of yellew vein posale virus was later on confirmed
by Bomiah et al. (1972), !undshor and Garg (1972) further reported
that in Iuffa as(yptica duc to CUV infection, total chlorophyll
contont waas decrocsed by 46 -jsr eent, stareh s inereasod by 12
por cesnt, redueing sugar . was increascd by 44 per cznt and total

sugar was increcsed by 16 per cent in the infectsd tiosue,
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Choudhury and Unkhopadhyay (1974) reporbed that reducing sugar
content decreased and starch content incrsased duc to Hiee Tuagro
Virus (R7V) infection in Indma, Jaya and IR-8 wvarieties of rice.
Anncnymaué(?gBé),Baychouﬁhmri gt al, (1969), Annonymous{1970) and
Choudhury (1973) roported the reduction in chlorophyll and inerease
of QA 1n‘§he RYV infected rice leaves, Choudhury §?§73) Farther

- reported the increase of buffor soluble protein content of RIV
infected rice leaves, Awasthi and Singh (1974) reported the
dizferential inercuse of RﬁA eontont in Chilli plante due bo
iniecﬁzaa af ¢iiV. Zieniecki and Vood (9975) reporited that

soluble protein contont was qaantitativgly changed vhen cucusber
cotylaedons were inseakzéaa with different etrains of O Q.Qaaseaa
gt al. (1975) found a positive correlation between bean mooate
infeetion in beans and soluble and insoluble proteins and R
eontent of the loaves, Thoy,however, observed an inverse
r&latimnﬂhip'hetﬁeen mosaic infection &gﬁ the soluble and insoluble
carbohydrate contonts, Bub ne informations are availabls én |
citlorophyll, buffer golubls protein; total (T0A preecipitable) sap
protein, reduecing sugar, ctarch and RNA contont of mesalc infocted

puapkin (Cucurbita moochata Poir) plonbte at different stages of

pathogenosis,
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A, IOGIDSHCS O VIAUS DISUABES -

The incidenee af‘vifus dioeaces of pumpkin (Zucurbita
mogohata Poir ) has boen.stﬁﬁieﬁ by surveying tac flolde whsre
this crop io grown, particulorly fa the @i@ﬁri&ﬁs of Busdvan,
Hooghly, lalda, Hadia and 24 Rarganas Guring the months of
Fobruary-larch 1973, In cach district one loeation where this
cuctrbit is grown in lorgo scalco was considered and in each loeation,
three pumpkin fiolda of uniforn size were selecbed at mandom, In
caeh field, 100 planis vere taken for obsorvasion, The porcentage
of diceaped planbe vas detormined by ceounting the muamber of them
in the fields, The symptons of those dissaped plants were further
eritically studied to tabulate ﬁhé typos of synptons that oceurred
in the ficlds, To observe the relative ineidence of difforent types
of synptonms in dlfferent locatlons, samples were collechbed from the
ficlds previously celected in the distrziects of Buxdvan, Hooghly and
Jadia only and the percentages of camples showed different syaptoms

were reoorded,

B, SAR TRANCMISSIBILITY OF YRS II SYNPTON CONPLAX

A largs number of young 1eavas'$h@wing tyre II symptons
(complox) in the fiolds wore braught'to the lnboratory from time
to tims and transmissicn toste were porformod following the usual

sap transmission technigue, .
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T6 porform the sap transmiosion techniquo, young leaf
samples were bakon and thoroughly washed with tap wator follawed
by glase distilled wator, After vashing, the sanmplos were lopt
ia‘freeze for one hour, Iroezed sonples were then eut into omall.
plceces and grinded in a glass nortar and pestlc. Whii@hgrinéiﬁg
0.1 I citrate-phosphate buffor (pll 8.,0) comtaining 10 micromole (mt)
diothyl-dithiocarbanate (DILCA) at she ratio of 1 gram/milli litve
welght/volume (oy/l) was added ag oxtraction medium, Tho sap thus
obtained was elarificd by straining through eheese eloth (four f£oid).

The olarificd cap was used as inoculun,

Sowics of healthy pumpkin (Cucurbits mocohata Poiv)
seedlings wera raised in storilized soil under insect-proof
condition and inoculatod with the otandaxd inoculun ut the first
lecaf stage. DBefore inoculation, carborundnm povdor (400 mosh) was
-dustod on the leaf, to be inocoulated, Iomuediately aftor ifasculation,
the leaf wams vashed with glacg diotilled watoer $o zonova ézmass
inoculum from its ourineo, %he imeenlated plante wers kept under .
insect proof condition for 20 daya to ohoozve the developnont of

the sympbon,

Co SELARATION AND IDSBPTPICATION OF VIRUSSS 0P 2Yps I Syrpl!’
COLIELsX

Seraration of virusce ag purc fsclates

Do soparato the virusse involved in the type IX gynpton
complox as pure isolatcs, the planto showing different typos of
gympbtoms during tho transmicsion studies were poparatoly taken,
Standazrd inocula wero preparcd from cach type of synpbtom and

inoculated $o the healthy toot seedlings ( C. moschata Poir )
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following the usual procedure, he incenlated plants were keph
under ingeet proof conditions for 20 daye for the dovelopment of
the gympton true to the typos ohserved during the tvanenisoion
studien of the type II gymplom complox, The pure isolates thus
cbtainod wore maintained in . mogchata Polr plonts, These plonts
were conpidercd as the sourees of tho isolates for all the fulure

experinenta,

Identification of the igolates

a) Detormimation of thoe phyoical properties of the pure
isclates '

To detommine the physical propsrztics of the
isolates (1) thermal imetivation point (2) dilution cnl point amd
(3) ageing in vitro of tho standm‘d‘inoeula obtailnod from the leaves
of €. moschata Polr plants incculated with the nim cii;i’fémné

toplates under identical conditions, were porformed,

1) Determination of thormal naebtivation point

. Standard inaeézla obtained from young pl&nts
(C. mogchata Poir ) incenlated with cach iselate, wore divided inbo
samplee of 5 ml esach in pyrox itost tubes of wniform cize and cayaaity;
These samples were oxposed to varied ranse of teamperatures, viz.
40%, 4%, 50%, 53°%, 60%, 65°C ana 70%¢ for 10 mizutes im a
tomperature controlled vater bath (Ultra Thermestat Iype 3‘3.4, V3B
HLW PRUFGERATATIRK MEDINGET SIPA FREITAL) in such a way that the
portioh of the tube containing extract (standard inocula) was
eorai:vletely immerscd in wator and the tubos were not touching the

walls of the wvater bath, Imnediately aftor exposure for 10 minutes,
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tabog wers takon oubt and cooled by placing them in lee-cold watbor,
Young and healthy leaves (2izat leaf) of €. moschata Poir
proviously ducted with carborunden pevdor (400 nmesh) woze inocculated
with cach samplo, czposed fo difforent tomporaturos, Suitable
controls wexae alge kopt by inooulnting "%;:%za’ toat plants with standaxd
inoculun withowl any cxposurc %o temporature, A1l the inooulated
plants, were kept undor imscet rwcof condition and obworved for 20

days for syuplon oxprosoion.

2) Determination of diiut

ion ond point

Standazd inecula from yeung plants { C. zoochata
Poir) proviowoly imoculated with Aiffevent ioclaten were ceparately
prepared. Sorial ailutions wiz, 10°7, 10713, 407%, 10723, 903,
16™5+5 ana 10™* with the otandard lnocula of coeh Lsolate were mmde
with oterilized flaps dfetilled water, Younsg lcaves (first leaf)
of healthy £. moochota Poir plant zaz'evim\mly dustod with carborundun
powder (400 mosh) wore incculated with the inccula of difforent
dilutions, ALl tho inoowlated planty were kept undor inscot proof

condition and observed for 20 days for Sympbon oxprossion.

3) Dotormination of agcing in vitro

Standard inecula RES obtained from youmn plonts
(Q.moschata Poir) incculated vith cach isclate, 5 nl of vach
snoculun wao takon in toot tubos and otored under ordinary laboratory
condition ( tenmporature zanced Soon 24° tq 52°0), Snnples were
takon ont from each inocculun at difforont leongths of time ramely
aftor 12 hours, 24 hours, 36 houro, 48 hours, 6O hours, 72 hours,

&4 hours, 4 days, 5 daya, 6 days, 7 days, 8 days, 9 days and 10 daye
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raopoetivoly, Jinee The ageing in vitoo of one isclats (Isolate

Aq) ws found to bO loos than 12 hours 4 the freokly mrepared
luoeudun of that isolate o acain koept for 2 houws, 4 hours, 0
hours, 8 hours, 10 howrd and 92 hours at roon temperature fow
detormining 142 ageing in wiitrze, Young loaves (£irot 1eaf) of
healdy €. moschata Peir pyovieunoly duatad with carborundun powder

{ 460 mooh) wero iancuiatad with tho inseula, takon oud at differont
vime dantorvolez. ALYl tho ifncculated plonbo were Ropd unded insced

proof condition and chooxved for 20 doyn fovr oymphon cxprecsion.

b) Hegt range of the isolates

20 atudy thw bhoot range of isclates, apecico of
plants bolonsing to difforent formilica were stlected. Tho mone

of the rlants uscd in thio otuly are prosonted la the Sable 1,

Tho scleeded plambs werce ¢rowm in oboeriliced soil
under inocct proof conditilon, he ploato were tooted fov the
preaonce of any vizuo in then and only vizug 0o lonts woro
congsidered for the prosont czpeziment, ALY fhooe viras fove
plants {10=15 days old) werc incculaited scroratoly with tho nine

isolates urder all poscible Adontieal conditions,

Tho inoculated plants were kept under inoget preof
condition for %0 duyo and thoy wore obocrved onee in a week oo

. synptom dovelopmont.

After the poricd of oboorvation, loaven wre collepted
from all the inoculated plants and ghandowd inceuls weze obtained
from then followinr the usual grocoduro. 9hose inecula vere then

back inoculated to healthy L. mogehata Folr plants (10 days old ).
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ngle 1, Nane of the plants nsed in tho atudy of hest range of
the isolaton obtainod from Typs II symplonm eam@:lex af
;mmpkin ( 8. mogehata Poir )

Ram nﬁ thez 9&

Hatw of the Spurees. £oon

Ve 5:01@_, creen

ﬂm Conmon naro ic’*ntific mm family which the seedr
' wore obtained,
1 Pumpicin Cucurpita - Cucurbitacens  Sutton & Sens
moucﬁ‘ba Poin - (Inila)ive,LEd,
2 Eo%l@gaum La@mma m@amg " "
berq .
% Dittorgourd omordica gharantis L. M "
4 Ashgourd Bemneasa gerifora " "
' ‘ DAVL
5 Snakogourd Prichosanthes # "
. 4 .. e
& Dhundud Luff&&l eylindriea " "
7  Eibgourd Im.’fa aautamla u - Ir,R,3,Tebb
‘ : HOX0, G,S,f}aétt.n%
, agriculture,
8 Tinda gitrullus vulgaris " Sutton & Sons
Lo e SPERTAA Val, ' (Indin)Pvt.Ltd,
figtulogus
9  Vatermeclion ¢itralling lanabus n e R.2,Webb,
S - ov.Unarieston Gray ¥,8,0eptt,of
4 ' : »é@ﬁ.i‘ﬁlmo
10 Squash " Cueurbita pepo L, » »
: o ov, barly rfrolific
Stralghtneck
11 Cankaloups Gueunis nole L L "
S Selecuion B 53;3
12 Cuoumbsr Cucunis sativus L, @ Ir 8,2, Capoor
PR ' ov.nocal unlte Plan% virus Rés
cgllaga Botate,
S Poona, India,
13  Cucumber Cacunis gativus L, " "
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T,

Hane of the

Sources from whic

¥rench bean

Bhass

olus vulepeis I,

; - Hamo of vhe pland , ,
Ho, Toz-on Bams 10 ane fanily the seods wers
obtajnad
14 ©Ohilld Capsicun annuun D, Selaniecae Subton & Sons
Ve, LUTYTOmaLnT ‘ {India i Pvi.Lbd,
15 Thoranpple  oture strosonium T, # Tmee® .(epc:vr,
Plaat Vizus des,
Station, .33.5’:!’3 ’
{mllege s8tate,
?&ﬁmp Iniia .
. l{? G (&7
6 Zomto Iycororsicon # {%gggj&ﬁﬁagm.
goonientum U111, - v '
VAL, LPgiohd
supEone
17  Potate Bolanun tuboreooun L, " A1) India Potato
Tor, LOiPY Cranilae Inprovenent Frojo
mukhi -_quhe‘i Ve
_ R Kalyani Conure
18 Hrinjel Sodanum meloncong b & tntton & Gons
VAT, LAbakoond (India) Pvb.otd,
19  Pobuceo fcations tabneoum Iy " Gontxl Tobaceo
. lios, Imbwutﬁa,
743 Qﬂﬁw&rig AJF,
20 Sobaceo Hebabacun L, " A
: TV, ’Tirgfam Gold
21 @@m&ﬁﬁ mi. u(lmm}lii} dig @ m.*ﬂgé’.mmar’
GV, Aonbid Plant Vizug Res,
umtmn, Agii,
Gollege .state,
Zoona, India.
22  Dobaseo g.g:r,lutmgm i “ "
2%  Solngeo H.gydvestzia & a "
24  Fodbaceo Heruptica I, ® Contral Tobacco
‘ Dog, mmimﬁa,
Bajamunlri, A7,
25 Petuaic ietunio hybrido Vils, o Sutton & Sons
‘ (Indda) Pvs,Did.
26 Iread bean  Vlede foba L, Leguninosac "
5 [ » )
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| llame of the

‘Sources from

%%_Zég 2losans

52
.I'Ia; fanily which the geeds
| were obtained
28 Pea Pisun sativum L, Iepuninosae Subtton & Jone
(India)Pvt,ltd,
29 Iustard Drassieca Crueiforae "
LanpebLrls tris 1.
var, &Sarson ,
%0 Spirach Spinacca oleracea " "
B} | Papaya Cariea ya i, Caricaccas 8
~ Tar, vashington
Spocial
32 . Chanop%(fuun Chanopodiaccae IAWR.I,,
amaranticoior Now Delhi,,Indi:
Coste ¢% Loyn .
33 - C.guinca Willd, " e, 5,2,Capoor
* * Plant Virus Res,
Statlon, Agri,
College Ustate,
Pooma, India,
34  Sugarbeet Beta vulearis L,° " Sutton & Soma
. (India)>vt,Ltd,
35 Porivinileo Vinea rosca L. ‘Apocyanaceae "
36 Gonphrana Gomphrena Amranthaceas I,4,H.1., Yew
Elobosa L. Delhi, India,
37 Zinnda Compocitae -  Sutton & Sons

(India)Pvt.Ltd,
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Those back imcewlated plants wore then hepd under insces proof

condltion for U9 days to cboczvwe the symptom developunent in them,

c) Inseet Svanonigeibility of tho icolates

Qo study tho $ranspioseibility of tho ladlates

obtainod from type IT oyapbons complex of €, moschata by inscet

veetors, melon aphid ( Aphis posoypii Glover ), green peach aphid

(Iyzus pezsicae Culz. ) and vhito f£lico (Bemisia tabaei Genn,) were
sclected, |

1. Collootion and rearins

i) aphip goosypil and Jyzus persieas

Aptorao aphids wore collected from

caulifiowez planto ( Draccica oleraces vur, capitata ) in tho month

of January, 1975. %o eolisct the aphide, 8 sheot of papoer vAg
held bempath tho infeated lcaves of the plant and the leaves were
vibrated in ouch a wy that dthe aphide gob deitached iren the lsaf
sarface and fell on the paper chogt., Pieces of leaves heavily
iafosted with the aphido worc alop detachod fron the plant. The
ophide thus obtained wergu kopt in a reesptable having adaqua.te
faeility Zer acratlon, lUsalthy cauliflowor plants of 15 days old
were raiscd before hond under inocel proof condition in pots
gontaining oterilicod soil., Tho aphids colleeted in the rocephaele
were thenm roleaood on the leaves of those plants. TFor thie purpdm,
aphids wezro cam‘.ﬁully picked up froa the Toceptaclc with a amall
Camel 's halyr brush cliphély molotoned with wmicr and carvofully
placed on a piece of paper.. Thea the pleces with aphids wexc also

placsd on the plaats, so that thoy could casily crawl to the leaves
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of tho plants, The plants were then ieph within a insect proof
chanber and tho aphids woero allowed to multiply fov sevoral
gonerations on.thcs:se plants., Irooh aphids vere collected from
these plants in the samo way as befors and placed on anothay et
of cauliflowor plants of 15 days old, kept in rearing chamber and
allowed %o multiply therc., Aphido from %:hi’s'aee@m chanbar wers

considercd for trancnission otudics.

In case of lyzug persicae the apteras aphide were

collected from Chilli plonts ( Capsicun anmuum ) in the month of

Detobor, 1975 in the same vay ao in cace of Aphis gosoypii.
Rearing of I, persicae was also done in Chilli plants in the same
WAY a8 above,

i4) DPemisia Babaei

Vhite flice teze eolloeted Lrom

Potunia hybrids plants in the nonth of June, 1975, The adult white

¥lies werc ecollected with the help of o sultable asapixé’aoz' in the .
2arly mo:*:ﬁimg. Tho white £lice thus obtalnod were kept in a
maeptéc.le having adequate facllity for acration, Hoalthy Petuma
plants of 15 days old were raised hofore hand under inseet proof
gordition.. in pots containing sterilized coill, The white flics
collected in tho receptacle wero then roloased on healthy Petuznda
plants of 15 days with the help of sepirator. The plants were
ther kopt within an inscet proof chamber and the whito flice ware
allowed bo multiply for soveral generations. on theso plantas, Iresh
white flie;‘a were collccted from tiz@sg plants in the sare Ay as
before and transforred to another aaét of Potunia plants of 15 days,
kept in a rearing chanmber and allowed to multiply thore, Ian the

same way as before onc more transfor of fresh white flics was done
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en another sed of Pobtunia @iaﬁ%@-of 15 days, kopt in a roaring
chamber, Troaoh vhite flice from the third roaving chambozr wera

congldercsd Loy trananission obtudloes.

2e¢ hAoguisition of thc faciatos

t)

i) Aphis - poosypii end Lyous pevsieas

Fresh aphids were collseisod frop the peaeing
chamber fn a tube with the help of 2 omall Comel fo hair housh
slightly moictencd with water, The aphida werc kopt on fasting

for 1 ﬁgur witheut providing any food for them- in the fubo, Ikalthy
E. pocelata plante of 10 days old, wvaiscd under -insoct prood |
econdition, wers scparately inocculated with the nine ifsolates and
kept in inscet proof chambers, &0 daye after imeenlation those
plante wore taken as sourees for the isclates to the aphids for
thelr acquisition £éaaing. Aftor 1 hour of facting the a@hzda

wore picized up and zoleascd on the source plants for acquicition
dogding follovwing mothedo desoribod carlicr, Tho aphidg vewe Kapb
o the incculated plantc fer 24 houxs to provide ougfficient time

peried for the acquinifion of rospoctive virused,

i1) Bominla tuloci

Trogh white flicm wero colloected fron the

k)

rearing chamber in o roeepbaclo with the hoelp of aspirater. The

white flice vere kepi on fosting for 1 hour without providing any
food in the recoptacle fer then, Healthy G, moochata plants of
10 days o0ld, raised undor inooct preof ceondlilon, were ﬁagér@%®ly
inoculoted with tho aning inolatos and kept in incced proof
chamberg, 20 days after imoculation thece plonto wers taken ag

gources for the isolates to the white flics for their acqguisition
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focding, Aftor 1 hour of footing tho white flice were picked up
and reloased on the souree plants for acguisition focding following
nethoda desevibad by Hene (1972). “he whito flies wero kept on

the incenlsted plonts for 24 hours to provide suffiéient period

for acquiring the respoetive viruses.

3. Inoeulation of ths isolates to the tost plants
by the viraliforous insects

4) Aphio geosypii and Myzus pezsicas

Healthy C. moschata seedlings (10 days
old ) wove raised in eterilized coil wdeor incect proof condition,
Aphids after acguisition feeding on tho inoculated plants were
tranoferred to the toot plants at the rate of 15 aphids/plant
following tho usual technlgue and the planbts wore kept covered
with glass chimnoys, After 24 hours of incculation feeding, the
glass chimneys were renoved and Sumithion (0.0% por cent) was
sprayed on the plants o k11l tho aphids, The plants bhus
inoculated were kept undor oboervation in inscét proof condition

for 30 dayas.

11) Bemisia iabaei
Healthy €. moschata seedlings (10 days
old) were raised in sterilized soil undor inscet proof condition,
White £flies after acquisition focding on the incculated plantg
vers: tranoferred to tho test plants at the rate of 15 white
fice/plant following the vewal technique. The incculation feoding
wme dono within transniosion cages according to the mothod

deoeribed by Home (1972). Afber 24 hours of inoculation foeding
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the transmiselon eages were removed and Sumithion (0.03 per cent)
. wa® sprayed on the plants to kill the white flise, The plants
thue inoeulated were kept undor observation in inscct proof

eondition for 30 days,

4, Persistencs of the isolates in Aphis goosypii,
Mysua persicac and Nemisia tabaei k

| 20 study the persistence of isolates, serial
~ tvonsmissions of thom to tho healthy . moschata planta by the
viruliferous insccts wero perfcrmed.

1) Ashis goseypii and Mysus peroicas

Healthy C. moschata plants of 10 days old
vere raised in ntarilméd go0il under insect proof condition.
Aphide after acquisition feeding on the inceulated plante were
transforred to the tost plants at tho rate of 15 a@hi&s/plant
following the usual technique and the @1@1{5 were kept covered
with the help of glass chimneys, DRoguisite number of healthy
g. mosehata plants of 10 days old were raisod before hanid, After
24 hours of inoculation foeding sucesssive transfor of aphids to
10 days old healthy C, moschata plaunte wers domo at an interval
of 24 hours for 5 days (120 hwurs) £ollowing usual techniquei.-
In case of cach oot of exporiment the planta were kopt covered
with Aass ehimneys, After the completion of aexperinent the -
plants smre. sprayed with Sumithion (0,03 pex cexit ) to kill the
aphids., %he plante aftér such treatment iméa kept under
observation in inscot proof condition for 30 daye for ihe development

of thc synpton,
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il) Denisia tabaoi

oalthy C. mosclnia plants of 10 doyo old
wore raisod in ptorilised ooll under insoet proof condition,
White flieo aftor acguisition feodling on the inceulated plants
weve btransferred %o the tost plants at the rato of 15 white flics/
plant with tho holp of asplrater and imoculation focding was dons
in tranemission cage followings the wrocodure deseribea,baiefe.
Requisite mumber of houlthy C. mogschata plants of 10 days old
wore raiscd bofore hand, After 24 hours of inocculation fLeoding
eneceasive tranofor of white fliee 3o 10 daye old healthy
O. moschate plants wore dome ot an interwal of 24 hours for 5 days
{120 houvrs) following uoual eeehn@qu . In cage of each set of
exporinentn, after complotion, the plants were sprayed with
Sunithion (0.0% per cent) to kill the vhite files, The plaﬁts
aftor osuch troatmenta wore kopt under observation in inpced proof

condition for 30 days for the dewelopmant of thoe pympton,

4) Bleetronnicroscepy ef the feclages®

Healthy squasgh plamés ( Sucurbita 2ggé
ov, sSarly Prolific Strpishiuncel) were raisced in pots contoining
storilized soll under inscot proef condition, These plants at the
age of 10 days wore sopoxatoly inoculated with the icolates
following the usual cap inmoculation tochmioue. Zhe inoculated

plantg werc kept under lasces meoof condition upte 20 days till

¥ The eloetronnicroscopy of the lsclates vwas done at the Hiophysics
Inbovateory, Soha Inctitute of lueclear FPhysics, 37,Pelguchia dozd,
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the charactoriotic synptoms developed, Young leaves Bhoving
diotinet oynptoms wore collectod from thece plonkts and the sap
fron those loaves were slcetroanicroscopically ohscrved following
the dip mothod { Drandeas, 19573 1984) noing nogpiive stoining with
2 per cont potaocsiun phosphotungetate (PfA) having pfl 6,9
(Hitehborn and I4lls, 1965).

To porfornm tho mothod, Coppor rido: (400 mesh of 3
millimotor in dianetor) vere taken as mounting modia, Theoe grida
wore thon coated with thin £ilms of carbon, sach carbon ecated
grid wag thon pleked up with a fime pointod foreep, placed
- horizontally and wzopt in thot popition with tho help of a e¢lamp,

A drop of 2 per cont P4 at pH 6,5 vas pubt on each grid,

Ioaf samples after being collceted from the inceulated
plants, wore zept in rofrigorator for onme hounr, Then small g&eces‘
were oud out from each pampie with the help of a charp razor blade
and the out edgoe was vory quickly dipped for 5 seeonds in the
ptain on the grid, so that the sap with the virue nicht be dropped
into the staia, Tho stain was then dried ond cach grid was put on
a plege of filtor papor in a Fetridish, Vhile agaging the forcep
from the grid, the grid we slightly prossed againot the f£ilter
papor with tho oppooite eide of a bont noedlo oo that the grid
night not oblok to the foreep, Laeh grid was then obsorved under
a microsgope with the low powwr objoctive to check the continuity
of the £ilm on it, In casc of awy break in the £ilm, the grid
wag t0 he dipearded, In this way, 18 gride were prepoved with -
two roplicates for oach sanple oblainced from squash plants

inoculatod with ninc differsnt ioolates,,
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- dach spid wan thon cxanined under an electrommisroncope
(Gicnens Slmingkop=~T at 60 #ilo Volt and at an clootronic

nagnification of £000X },

Aftor exarining tho locations in cach grid whore viras
merbticles wore present im the clectvon mioreoeops, ouibable
photographe wore takeg. In this way, o nunber phobtsgraphs of
the virus pariiclos of each isolato wers baken, The gsasurenent.
of Ui wize of the prtliclon was mado by measuring the length and
hreadth of the phofegvashie image of each particle and then
dividing thoe data by the electronic and photograghic nagnification
of it, The photographie nognification wae dotornincd with the
hslp>0£’a crosmod rule grabivg having known leagth, Photegraph -
of the grating was taken under the came olectronle mugnifieation
and the ragnification of tho grating obtainsd wao considored as

the shotographic mgaifications

o) Serolopical relotionship of the icolaten

To doetorming the serologieald Eﬁl&%iﬁﬂﬁhiﬁxﬂf
tho isolaten, studies ware anderdalken for antigeﬁie conrarison
hetwoen them Ty porforming ¢ Agar doubie diffunion * btechnigue
{Grovile, 1961). Antigone wors obsained from the inoculated plants,
Antigora were obtanilned fronm ;abbits aftor injooting thon with the
rospeetive antipgens, Antipons-Antisera reactions were gtudled in
agar platoes, and the rolationship botweon the isolatos werd
rocorded by obsucrving the appearanes of characleristic proeipitation

bvande in opeclific aveas as a rooult of anbligons-antiseras weactions,
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1) rreparation of viral anticens

Healthy €. moochata g:almw of 10 days old wex
- raised in atorilized soil under inssct proof conditieon, Theoe
plante were geparatoly inceulnted with ning dlfforent isclates
following ucual techaisue am‘ the lanoculated slante wers heph

ynder insact ,;z:’ami' condition for 20 duys for the dovelopment of
aymptms.;- i‘he planba s’rmwing; typical symptons for the reopeetive
1‘.99131:@ were uscd ag sourecs for the preparabtion of viral antigen

of each laviate,

Antigen of cach isalate was &x’araetaa from
young infeeted plunts by grinding the leaf tissue ( 4 gme ) with
a fized wlune (4 ul ) of phosphale buffered ealine (0,01,
mgiﬁ»‘f% - xc;z;amé and ¢,8% por cewd WalGl ) at pH 7,1 in a mortar
by adding a little sterile neutral sand at 4%, The homogenate vas
then oubjected %o contrifugation at 15000 x g for 20 nimutes at
4%¢c neding Intornational IEC izoﬁrigeraﬁac; Cantrifuge ‘iiaszfaléﬁ-é. |
he cloar supermatant layer wasz docanted ard uoed as viral antigen

Sor ilwmunization of rabbits, Froshly proparcd antigen of cach

‘-4)

isolate was used Ifor lomuniszing rabbits.

2) Ereparation of ontisera

To prepare the antisera with respeet %o
ﬂiﬁe”@nt antigavzs healthy Tolglan white Babbite (2-2.9 Xilo gram
body meight) wexs oblanimned., 7The antigens were imtravenously
o injected inbo the zabdbiis through tholy may G:s..mﬂ car voins, u:seh
rabbit was injeoted nine timcs with iacwe sinr amcantr&'binﬁg of

sach antigen at four days interwal, DBefore esch ingmtim, the
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‘respoctive antigen was emleified with egual volume of 0,05

per cent Dodiunm algimatc as an adjuvant (Slavin, 1950)., The
first injection was made with 0.1 ml aatigen or in othoer words
with 6.2 ml antigen-adjuvant mixture, The sscond and third
injection was made with 0,2 ml antigen or in other words with

0.4 nl antigon-adjuvant pixture, In the fourth injection, the
concontration of tho antigen was raisod bo 0.4 ml (0.8 ml
antigen=adjuvant mixture) and in tho £1f£th injection, the
concentration of the antigen was raised $o 6.5 m1 (1.0 nl antigen-
adjuvant nixture). In the oubsoguont injections, however, this
concentration of tho antigen was used. After the ninth injection,
the rabbite were iopt for 10 days and then they wore bled by
cardiac punchure,

H

Tho blood samples were asoptically collected in
15 ml econtrifuge btubes and allowed to coagulats by keeping the
tubes at room temporatuve (25°C) for 1 howr, The coagulated blood
clots were then loosened v}ith the help of a sterilized glass rod
and the samples were thon kept ovoxjnighé at 400. The 1iquid
portion of ths samplos vere then decanted and contrifused at
10,000 x g for 30 pinutes at 4°¢, Tho clear straw coloured
guparratant thus obtained wag ecnsidered as antisera, The antisera
were thon dispensed into sterilized serum bottles and preserved inm
deep freeza for furtb‘er use .. | '

3) Agar doublo Aﬂiffulsionl tochnioue

Apar double diffusion techaique vas

performed ageording thoe nothod of Crowle (1961), Good guality
labhoratory grade agar was washod overnight in running tap mtér
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-followod hy wching in aboeluto alébh@l « The agar wac then
‘thoroughly washed in tap wator foilored by repeated wasbing in
£lace distilled wmtor. Tho waohed agr thuo obiained wmas %s‘iz@é
ariod {n & hot air oven at 68°¢ for 24 hours and vas used in the
omperinent, The agar platen (previously sterilised ) for the test

vere made up of 2 por cont agar in 0,018 phosphate buffer at pd 7.9%.

©

®hon with the holp of a otorilised cork borer five wolle (ome well

in the comdpo and otkor four wolls were around it ) wers mde within
each agar plate, Jach well was I nn deop and ¢ om wide and sho
distaney Totween tho wolls was 10 mm, 0.4 o) of nmm.u-a-—,aé antisera
wers taken at the contral well of cach amr wlate, ub of the

four purreoundingz wolla, throe wore £1i1lled up with diffezent wmliiluted
antigens (0,4 ml fer each 7o1l) and the fourth one wag £illed with
G.4 ml of phosphate buffored saling as conteol, In f&zm AT,
antirons obtained fron throo izolatesn wore acconodated in ono
potridich and so Zor ninge i&émms,%‘&me Hopridichan vors upeds,

The ezporvinent was peoformmwd in triplicates,

Tho platos were incubated at 4% and oxanincd ~ouicdically
Zomw tho appearands of chavaetovistic precipitation bonis uﬁ#@ 14
days, The plates wexc cxoninod within a speeisl dari chanmberad
boz against rofloeted light oo ouggosted by Crowle (1961), The
procinitation bando that appeared as o rmoult of tho antigense
antisera renctions worg suitably drawp, Sultadle ;}Ez;ﬁta{;z'a;:izs were
algo takcn whorewver posoliblc, The preeipitation benls sre
nwnbem& according Ho thoir node of appearance and tholr polative,

distance fron the 2oopective roactant oells,



50

D, BIOCHSVICAL CUANGSS IT
PLANDS INOCULAT: *.3' LR
s

SEAGES 08 Lmhﬂum.mg

P

[ 2iis LSAVES OF CUCURBIZA HOSCHATA POIR
DIFPSRSES VI 8 _ISQLATSS AT BIPPGREHT

-

Hgadthy C. moschata seodlings wers ralsed in
sufﬁciasa‘s nwmber under inscet proof condition, Tho seedlings
were goparately inoeulatsd at the age of 10 dayo with nine different
isolates, maintained in C. poschata plants follewing woual sap
inoeculation techalgue. The plawbo thug incculoted were kbept under

inoeel jproof condition for the dawlam‘a nt of oymptone,

Ieaf samzﬁeza {apleal three leavss) wezre collected
- from the incculated plants and the healthy plants as well at three
difgerent stages of pathogenosis, The first colleetion wan made
at the time of symptom expression or in other words 10 days afte:m
S.m}calatién (Stage I). The sccond colléetion wao made ad 4. mo ,;?.»;h.
after symphbom expregsion bhat rwans 40 days af Step incenlation
(Stage II) and third collcetion was made at 2 nonths afier smgz‘sems
exprocsions or inm othor worda 70 days after inoculation (Stage III).
the camples, in trrlpllcatoes, obtalned afier such
colicetion vere analyscd for the (a) chlovophyll {a, b and $otal)
(b) buficr soluble protein (e) total (T0A preciplinble) sap protein
(d) reducing sugar and stareh and (e) ribomuelcic acld (HGA)

content in thenm,

a) Ghiorephyll (a,b and sotal)

To catimate the chioz phyll coﬁ"'ﬁaﬁt (a,b and total)
of the camples of all tho colleetions, the samnples veve fivst
thoroughly vashed with glace distilled water, The camples air dried
and the method described by Uackinnoy (1941) cnd Yochida gt 22.(1971)
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g utilised for dotcrminntion of ehiovophyil contonta, . grans
of cach pample were cut into smnll picess, Dhe tissues were then
grinded and homogonrised in o glaos mortar and pestle adding
rogelsite guantity of £0 per cont ocedone (Annlar Grade), The
honogonication o coabtiomedtlll tisoucs becane completely
chiorophyll frce, Yho ouperratant vas then Jocanted through

Zilttor paper ( Uhatoan o, Z42). The exsraetion process wasg

fapeated thrice following ohe sinilay »roecedurs, TFoial velume of
the supermatont wao mado upto 10 nl dn a volunetrie ficek with 80
per cont acetons, Shen § ml of this solution vas traneferred into
a 50 a1l wvolumcirie flack and the volume wag zade up with 80 per cent
aeotonz, These oanpleo were ubilized for cotimatiug chlorophyll
cordent by opactrophotonctrio fechnique, 3 1 of the premarcd
selution wag taken in cach cuvetts and the absorbancy of this
sslutlion was detormined at two digferont wave longhhs namelﬁ 6o% m/n
{ for ehlorophyil a ) and 645 LY (for chlorophyil b ) ina

Bockran lodel DU Spostrophotomoter, Tho aboorbaney reeorded in
thio way was couwamtad do obtain the quantity of chlorophyll a

and b presont in the test colution by following the method of
yoshida ok al, (1971), o ostimate the total chlorophyll content

in tho teet sasiie, e guantity of chiorophyll a and b were added

togother according to tho method doseribed by Yoshida gl al, (1971).

b} Duffor soluble wnroteln

2o estimnte the buffer sclubles protein
gonbent of the campldeo of all the colleetions, the samplog were
i ? b2
Firot thorouchly wmohed with gluoo digtilled —ater, thon the

sanples were glr dried and gopt in 2 rofrigorator for half an hour,



52

¢ The ex_tmcpioiz of buifor soluble protein fron the chilled samples
was dome following the nothod of Germal gk al. (1949), 10 grams

- of ¢hilled leaf tissuce wero homogoniged in a pro-coolsd merbar
a;nd'pest;le with 19/15 phoaphate buffer (pi 6.0, m-—cealaa,).’ The
homogenised tisoues were kept in a refrigerater for 30 mimutes
and them centrifuged at 3000 = g for 15 minutes, The supsrnatant
obtained was ?;aizé.n in a contrifugo tube and equal volume of 40 per
cent trichloroacetic acid wan adaed to 1%, The nixture wag then
| kapt at 0% gor ovornight, and contrifuged at 4000 2 g, The
‘mt_:lpita;be obtained waa washeod with othor (Analar Grade) for
several times to remove the traces of trichlorcacetic aoid and
£imlly dissolved in 3 ml phoszﬁ:éﬁa buffer (ph 6.0),

 The estimation of the protoin prosent in the solution
wac done acecording to tho mothod of Gormal et al, (1949), To 3 ml
of solution 6 ml of * Bluret reagent " * wap added and kept for
30 minutes t1l1l the charactoristic pink colour developed.
The absorbancy of the coloured samples ab 540 m/u' wap then
dotermined in a Beckman [fodel BU Spectregihstcmetsr, The protein
contents of the samples wors calculated by conparing the absorbancy

* The "Biuvet reagent® was prepared by discolving 110 gme of AR,
quality of sodium hydrozide in 100 ol of distilled water irn a 500 ml
conleal flask, Tho solution wae left for a coupls of dayo to settle
down the sodium ecarbomte (i¥a,C00,), if any, prosent in ths solution,
92 ml of this carbonate froe a@ﬂ%&m hydvoxide solution was taken in
a 500 nl volumetric flapk and 208 ml of dietilled vater wae added,
100 ml of 1 por cent solution of crystaliine copper sulphate
(%%4;.5ﬁ 0) was added te the sodiun hydroxide (HaOH) solution and
the sclution was atirred for thorough sizing,
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Qf the sample colution with the standard curve proparad with

“Bovive altunin® (B,D.H,, ingland) at differcnt dilutions,

To estimtc the total ¥0A procipitable
protein in the sap of the canples of all the collcctions, the
sampler were thorouchly washsd with glass distilled water and then
alr dried. 10 gme of leaf tiocuss were hemogeniced with slight
distiliea mbter and the sap obisincd was strained %sﬁrwgzh muaslin
cloth {four fold}, ®o cach cap sgqual voluns of 20 par conb
trichloreacetic acid (ﬁ(?z&«E.i.fercln) vae mized and allowed o otand
. overnight at Q-QGQ The mixburc was centrifuged at 17,500 x g for
10 mimtas at OQO.' Tho proecipitate thus obtained was ceparated
out and susponded in 5 nl of icc=s0ld 95 por cent othanol contalning
0,18 potasshin acetate and 5 nl of igcpropyl ether, This sugpension
was ecentrifnoed agaln and again $111 tho lipid an&i goleour pi@nazzx}f;
wore complotely wremoved and the final precipitate obitained vas then
nixed with 1 md of 1 U InOH and agltated until T0A agltated protelin
was complotely discolved. ihe solution was then diluted 100 bizes

with glasa distiiicd watexn,

The' protein comitent im the sanple wexc detorained
ageording o the mothod of lewey g al, (1951), 1 ml aliguot of

the diluted protein solution was traneforred into a tost tube
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cmnmimnm ml of roagent €%, After 10 mimmtos 0.5 ml @JJ reagent
iy vas gdded and mixed theroughly at onss and ke&&@% for 30 mimntes,
The absorbancy of this mixture at 75:5!3 m/‘ez wvas recorded in a mem&a.n

Hodel U .apeeﬁm photons teyr,

To cstimato the protein content in the pamples, a
standard cuvve was propared with kuown concontrations of "Bovine
vﬁlbtmi!:’a * {(B,D .ﬁ.,» noland) ard the aboocrbancy of the ..aﬁsp‘}.&s ware

camgﬂmﬁ ‘with tho standard CUTVS,

&) Roduoins ousnr end stareh

2o estimate the reducing sugor and starch content

of the samples of all tiv collections, the samples were theronghly

sashed with glaps distilled vater and oir déried, Then tho samples
were dvied in an oven at £0°0 for 48 houra, “ho dricd louves were
cut into omnil pleces and then powdersd ium a geinder ( Avthur B,
thoman Go., U,85,4,) using 80 monh sieve, Uhe reduelng suger omi
Aatamh gontent. of the samplos vere then dotorninsd Tollowing the
procedure of Yoohida gt al., (1971). 100 mg of dried samples
was taken iunto & ‘3‘?» nl centrifuge tube, 10 ol of 80 por cont

ethanol s added, The mimture s kept in a water bath at

Reagent A= Dimsolved 20 gma of ?’éagﬁégg 4 gmo of MaCH and 2@@ .75
' of Ka-tartarate in dictilled wter and diluted to 1000 mi,
B ] itz”s:s.waa g of Guid, ,5E (0 in distilled water and
diluted in 1000 ml, '
?0 «ixed 50 volume of veagent A with 1 volume of reagent B,
&0 ~piluted Feliﬂéﬂiaealtegu reagent (DD, My, Snsland) with

an equal voluue of distilled water,
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a0 to 85°¢ for %0 ninutes and then centrifuged at 3000 x g for
15 minutes, Ths sug%rmtant wag decanted into a 50 ml boaker ard
evaporated on a wator bath at 80°¢ to 85°C to redues the vaimé

to about 3 ml., Then the volume was made upte 25 ml with diatilled

wator and used for cotimating roducing sugar,

The rosidue was drlced in an oven at Sﬁseﬁ‘ he dﬁac}'
material was taken in a centrifuse tube and 2 ml of distilled water
wae added, Tho tubes were nub in boiling water bath for 15 mimtes
with occamional sbirring, The tubes were thon cooled and 2 m of |
9.2 ¥ perchloric aeid was added %o 1% with constant stiveing, The :
mixtu':ee. was allowed to séand f@r 15 minutes with occasiomal stirring,
The volumo of tho aiismmi@a was pade upﬁa 10 ml with dietilled
wvater and centrifuspd at 1200 x g for 15 ninutes and sug@fmtam
was eollected, 7To the centrifuge tube 2 ol of 4,6 U perchlorie
acid was acma%z, the volume wmeo made upte 10 =l with distilled water
and centrifuged agaia at 1200 o g for 10 minntea, The tolume of the
surernatant was made upbo 50 nl with distilled water and this

solution was utilized for eotimating obarch,

5 nl of thome sugar and starch were daken individuelly
in the volumetvice floska, The volume wers made upto 100 wml with
@isi4iled wmitor, 2 ml of each of these solutions were taken in a
Pyrex test tubse and placsd in an ice-bath, To cach tubs, 4 ml 0F
5 nthronc reagent { propared by disselving 200 ng anthrone ia 100 mi
of congentrated sulphuric acid, Annler Grade) was olowly added
allewing the reagent to rua éemzl the side of tho ftubs, The mixbure
was gtirred slowly with a glase rod. After stirring the tubss were
put into a boiling water bath for emactly 7,5 minubtos and then !
cooled immediately. In case of stareh, only 0.6 ml of 0.46 T _



g6
porehlorie acid was added In the tubes. | The abgorbamey of this
solubion at 63¢ o /u e peasured ugine a Becknman Model DY .
&'mcwsp’a@%cmwr. A sgtandard curve was preparcd with difforant
Eaown coneentzatlons of puwo glawmf;%. The m&mi&g sugal eontonts
in tho samplos werc deternmingd by eomparing the data cbtained from
the samples with thoso obtuined from the stondard curve. In case
of stareh aloo a standard curve was propared with differeat known
em‘wanﬁmti@ﬁa of pure gluecse aftor weating with percholaric
aold as suggeoted by Yoshids gb al. (1971). The stareh contents
m the samplos wire dotominod by cwaparing thoe data obiained **am

™

the sanples with thoso obunined dros the standard gurve,

e) dibomucleic acid (UA)
To gobimnte the DNUA contont of the camples of all

.

sunorougnly washsd with glasas
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diotilicd wter aﬁi alr dried. 1 gm of frosh leaf was taken and
1t was thovoughly crushed with nmoubral lass powder in o glase
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worter and pestls, The E"n“ummi gd material thus obiained was
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Simating: 2 conbont of the samples following tho

progedure  described by Kishy (1956).

The homogenizod material was tranoferred In
stoppered eonical flask, 3 ml of 0,107 phosphate buffor {pH 7.0),
% ml of glass distillsd wter and % ul of 90 por eent phonol were
added to it and shaken by flask shaker (CAT, Wo. GL 83, Toshaiwel
Co.y India) for & hours, Then tho ﬂﬂ;tum vao centrifugsd atb
?@Sﬂ % £ for 10 minudos. Tho upmr aguous layer was tokoen out and
the rest wms contrifuged tuico at" 5000 % & for 10 ninuntzs adding
small amount of 0,11 phosphate buffer, The upper aguous layer

.
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obtained waeg nmixed with that c‘b’m nad cgelifer, %o this 4§ volumos
of eold >95 noy cont ethancd was addeﬂ and loft for ovurnight in
cold (4%) for complote precipltation, The mixbture was then
Gaﬂt”ifuf;ﬁd at 4500 x g for 15 nianutos and She precipitate oms

washed -4 times with absolute cthancl,

The procipitate obtzined in thic wy was diassolved
in omall guanticy of 0,17 phosphate biffer (2 mi), JSgual volume
of ehlorofornseoctanol (4:1) niztury vas added te 1% ond aimken
vigevoualy for %0 ninutes,. - The mixture wae then condwifugoed at

20,000 x g fov 195 mluntes, The weciplitato obtnined was troated

L%)4

with 4 volumes of e¢old 0% por cont ethancl and kepd ovornight in
coid at 4°¢, THo mixburc was then coabrifuged at 3000 x g for
20 minutes, %he mweeipitate obiaincd wae 4roafed appin with
ehlorvoformaoctancl (4:1) mizmture following the same progsdure,
Tho preaipitate fimll;y ohiolned vas dlogelwd in § o} of 0,1

vhosphate bBulfer (p¥ 7.0).

17 =l of the above wolutllon was taken in & Jyrux teot tube
and diluked with 1 ol of 2,1 phosphate buflfor {pli 7.0) and 2 =l
of " lzjbaum's resgeat ¥ , propared by discolving 100 mg Greinel

hydrochlonie asid { Analar Grade)
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en gent ferric ehlownids (I‘c:u..zm,,é',g\;}, was afded to
this golution. Uhe aixiturc was thoroughly shaken gad plactd on g
boilin: water Wth for 10 ninuten with cocasiomal svirzring i1l
blue gween colour dovolosed, & blaunk wan also cade by taking 2 ml
of buffor and 2 al of: veapends and gimilarly heated for 10 minubtes,

The optical density of tho mixlture vas moasared at 666 o Ve ina

Beclkman Model OU dpsgtrophotonctor using twe blank ag control,
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gtandard curve was propared with differcut known concentrations
of "Teant RFA v (D.D.H,, Sagland). The RNA eondenits in the samples
wore doeternined by conparving the data obtained from the samplea

with thoge obktained f2on the otandard curve,



. R ESULED

A, IRCIDGHCE OF VIAgs DI15IABES

ata obfainad on the ralative incidonge of
virus digsapes of punpkin ( L,moschata Poir ) in diffsrent
districte of Uest Bongnl in the nonth of Iebruary-lareh,197%
have been presented in the Table-2. It was obscrved that
60,00 % 4,58 to 89,33 1+ 3.47 per cont plants were infected
by virus diccases under conditions provailed during the period

of obaervation,

In the eritieal otudy with the diseaged plants,
it wns obzerved that the types of symptoms difdeved, The typos
of symptomns obseorved in differcnt f£iclde hove boen presentoed
in Tebloe3, It was chourved that at leést oix different types
of synpbons appeared in the f£lelds ( Plate I -« III, Figuves 1 = 6),
dogulés obtained on the xalmtivﬁ incidencs of differant typos
of ficld oymptoms during the porlod of obourwvation have boen
presented in Tablo=4, It 10 appaveat from the Tablo-4 that the
type II symptom complex prodomimated in the Ziclds during the

oriod of cbservwations..
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Figure 2, Pumpkin nﬁu
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Do 84% fuidiion B SSIRTTWY OF WY T STHPRON o0 X

imta ohtainzd on tho tranenissibility toots
with type IT oyoptom conmplox have boan prosented in the
dable 5, It apwears from the tabls that 31 6o 80 pér cent
transaiosion 0f Ythe gyupbome vas obtoinod by vap tranmuission
'ma’m}iqm. It ig furdhor apparvent that thoe synploms doveloped
in all tho inecculated plants were not ldonbical to cach other
and atv least nins difforent btypes of cymploms were ohsorved
in the incecuiaiod glante uliien have boon prescnted in the

Table= ¢ and Plate IV - VII, Floure 6 - 14,

Tino tymoo of gyaplbouns ho‘w:sva:e, ware not
chtained from a oinsle eollccbion, Jhom the type IT oyompbom
comploxes ware collveted from time to tive in Watchos and
the cap oxireetod from thom woro incculated to test plants,
thoos nine types of oymptons were appeared frow the diffcerent

batchog ol samples
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Figure 7, Pumpkin plants
Figure 8, Punpkin plante
o g e B o o " showing symptoms
te Aq of isolate 12

Figure 9, Pumpkin plants
showing symptoms
of isolate 15

PIATE -IV Leaf gymptoms of differe
nt iso from
Type II symptom ennp?o'x. -
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10, Pumpkin plants showing
Figue . ,y.gitm of isolate 14

THOSULATIN

Figure 11, Pumpkin plante showing
symptome of isolate 35

PIATE =V  leaf symptoms of different isolatefrom
Type II symptom complex,
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Flgure 12, Pumpkin plants showing
aymptoms of iseclate Ag

Figure 15, Pumpkin plante showing
gymptoms of isolate A.'

PIATS -VI leaf sympboms of different isclates from
Type II aymptom camplex,
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Pigure 14, Pumpkin plants showing
aynptoms of isola®e A,

B R e

Figure 15, Pumpkin plants showing
synptoms of isolate A9

PLATS 'VII leaf symptoms of different isolates m.
Type II symptom complex,



Pigure 16, Snation symptom on
' pumpkin leaves due %o
infection of isclate A

Figure 17, Enation symptom on pumpkin
leaves due to infectioh of
isolate Ag

PLATE ~VIII Enation symptoms due to isolates A, and Ag
' on the under-surface of puupkin leaves
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From the TableT, it is ovident that mating
the standard inoculs of ths lovlates A‘ - Ag at different temperaturve
manely 40%¢, 45%, s50%, 55, 60%, 63°C ama 70% for 10 minutes
and ubilioing those trcated inocula for imeculating hoalthy
£+ goschata plante to detormine the thermal imetivation of the
isolatos under eonsldoration, tho stardard aoenla of maé &£ the
isolates treatcd at temporatuve above 50%, produced any aympm in
the inoculated plants, Tho standard inovula of Ay and Ay, produced
sympbons, even when treated at Sﬂ%, Tho percentages of infection
with the inocula of A, treatod at 40°, 45° and 50°C were 52, 39 and
8, The percentages of i{nfection with the inaez:&a o33 &5 ‘bi’fw‘%@ﬁ a%
éﬁen 45% and 5@"@ were 33, 11 anl 4 respectively, The mmﬁ
&mauia« of Ays Age Aps by and Ag pxqauead symbtons, when *tmam&
at temporatures upto 45°C, The pezcentages of dnfaction w"iﬁﬁ the
tnoeala of those isolates treated at 40° were 34, 26, 43, 4@ ard 9,
The pereentages of infoction with the jnooula of those mamta@
(Ags hye Age A ADd Ag), tmoatod at 45°0 were 3,7, 10, 2 and 2
rospectively, The standard {moculs of tm isolates L and &g
produced aymptono only upto txeatucnt at 4@%, o gemmagas of
infootion with the inoculs of theso isolates treated at 4@.}% were
12 and Gy




1

The resulto indimted that the siandazd inccula
of tha'isemate@ A,y omd b becanme inactivaied vhen trvoated at
tomporature betwoen 50°-55°C, The etandard inseula of the ilsolates
Any AQ,‘&Q, A7 and 4p bocane inmacbivated wvhen treated at tomperature
botwoen 457 ~ 50°C, The standard incoula of the ivelatos A, and Ag
became imactivated when troated at temperaturs betweea.4§@~45°c.

2. Dtornination of dilution end wpoint

vrow the tablo 8, it ie ovident that the
infectivity of the stoudard inccula obtainﬂd freorm the different
isolates vwere diffcvont at dificrcnt dilutions. The standard inccula
of the isclate &2 gould produce gynpioums even when dilluted upte %G‘a.
Tho percentages of inleetion with thoe standard inoccula of this
isolate at the atlutions of 10710, 107743, 10720, 10783 gua
10720 ere 51, 33, 27, 12 and 9 reopectively, The standard inocula
of the ivelale A7 coudd poduece gymptons when diluted upto 1@’2'5.
The percontoges of infectlon with the standard inoeuwla of thils
isolate at diiutions of 10710, 107142, 107%+0 ana 10787 were
59, 36, 10 and 2 reopoctively. The atandard inocula of the isvlates
35, A¢ and 4, could produce synptons when diluted upto 1@‘346. The
porcentages of infoebtion with tho standard ianccula oi the iosglate
8 at ailutions 10710, 1077 ant 107%+C vere 59, 25 and 3
respoetivoly. She percontages of indfection with the standard inocula
of the icolate A4 at the above dilutions were 39, 12 and 4 rosopecetivel]
The pezcenteges of ifafoction with tho staadard inosula of the
isolate ig were 32, 27 and 6 respectively., The standard inccula of
the isclatoe As and ﬁ9 could proiuee gymptoms when diluted upto

10=1+3, ono rospective percentages of infoction with tho standard
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inocula of 4, at the dilusions of 10710 ana 10715, were 42
and 17 veapretivoly., The Tespoctive poreentazes of infoetlon
with tI» standord inoculn of A9 at the abowe dilubionz, wers
28 and 7 rospectivoly. ¢ho stamdard inceonla of the isoclates A1
and dpy could wot produce any oyupbom oven at the dilution of
10"1+0,

Phe reouldn Qheweé that the standard inocula of the
is0date A, lost its infoctivity at dilution botween 1070 o
10~%+9, she otapdard fnoeula of the isolato A 108t 1ts infactivity
at the dilution botweon 10727 %o 197540, ono etandsrd inoeula of
the inolates by &) 008 Agy 103t thotz infoetivity at the dilution
votmeon 10740 4o 10723, ano stamland inocula of tho lsolates Ag
and 45 loot thoir infoctivity at the ailution botween 10717 to
1®“g'gq Tho stondard inoouwla of tho isolates A, Bnd 4, did not

ohow infoctivity at the dilution of 107140,

3. Detornimation of aseing in vitre

Fron the 2able 9, it is evident that the
infoctivity of tho otandard inccula obizined from different ipolztes
differod whon they werc storod fev difforont lomgth of time under
ordimrey  laboratory conditionc. ©ho standazd inocula of the
isolate A7 could produee oympbon even after heing gtored for 7
dayoe. Tho porecntares of infoetion with this standard inoounls
atored for 12 hours, 24 hourso,; 56 hours, 48 hours and 60 hours,
vere 52, 31, 22, 12 and 4 rospoctively., fThe sane ixocula when
stored for 72 hours, 84 hours, 4 days, 5 days, © days and 7 daya,
tﬁs porcantace of iunfoction was 1 in cach case, Tho standard

inocula of the isolate Ay coyld produce gympboms when storad upto



13
84 hours, ho porcentdges of infoetion with the standard inocnla
of thie ioolate storcd oz 12 hours, 24 hours, 36 bhours, '453 hours,
60 houra, 72 hours and 84 hours wera 43, 27, 11, 7, 3, 2 and 2
mszs@eﬁiﬁly, Yhe standard inoecula ¢f the ioclate A3 ,qoula wroduce
nympton when stored upto G0 hours, The porcentages of infection
with the etandard incoula of this isclate obersd upbo 12 hours,
24 hourg, 36 hours, 48 hours and 60 hours were "58; 30, 20, 12 and
7 respeetivoly., Tho standard inocula of the ioolates Aoy Ay and
.55.35 eould producc sympions vhon oborod uple 48 houes, The parcentazes
ol infoction with tho standard ifaccuin of the isciate A, storaed
for 12 hours, 24 houws, 36 houra, and 48 hours wore 45, 27, 15 amd
2 meppogtively. Dhe poreontages of infécbion with the standard
inocunla of thow icolate Aﬁ stored at 12 hours, 24§ hours, 36 hours
and 48 hours were 206, 20, 5 and 2 rospectively, ihw perceainges
of infecetion with the stondazrd inccula of the.disolate .ag atored
for 12 hours, 24 hours, 36 hours and 48 hours were 33, 13, 9 am
1 recpectively, The stamdard inccula of the igolades A, apd Ag
could produce oymptoms whon ochorsd upbo 12 hours and the percentages
of infection under thio condition wero 37 and 14 wospectively,
The ebtandard inocula of the isolate f‘? conld noet produec any oynpntonm

whon otored uty 12 hours,

The rosults indicatod that the standard incculum of the
isclate .g‘a? loot its infocbivity whon ctored for nmor¥e than 7 days,
Tho gtandnrd incculum of the isclate Ag loat iis infectivisy vhen
ptored for move than 84 hours., Sho standard inoeulum of the
isolate &, lost 1%s infeetivity whou stored for more than $0 hours,

The standard inocula of the isclates 4y, Ag and 44 lost thoir

i
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inﬁﬁgﬁiviﬁy viwon oboroed £ morc than 48 hourae,. $he stondard
insenlo of ’xr and A, 208t tholr inﬁ:’eéﬁivity when otored for
moro than 12 hours, “he standard incculun qf tho ii@c}la te 4, on
{he othorhond loot 1ts infoetivity when otored for wovo than 6

hours {Table 93),
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- b) Hoet range of tho isolates

The synptoms produced by the nine isolates in the
plants belonging to Cueuzhitacoas, Solamaceae, Iaguzziﬁesafs,

Cruciforne, Caricaceas, Cheonopodiaceas, 4pocyanacsae ,Améxanthaseaa

and Compositae familios have boen Tocozded and the data have
been prosented in Tablee11 accor éim to the sb&srvati@ns made
with respeet to the familles, The obseyvation made on the back
,inmnl&tien ‘of the isclates from the differont ;;lanm to the

L masahata Poir hava alno hoon recorded along with the above
obﬁemtwm.

Fanily 1, Gueurbitaceae | '
Hmsﬁ 1. Guaurhita meaamta “am
Isolates Ay = 4g

The oympbons produced by ell the nine
imolaten in £, mopchata Foir have beon presented
in the Table~6, Ukon the isolates wure bagk

~ incculated from G, mogchaia Foiz to C. moschata

Poir plants, similar oymptons were also observed,

liost 2. Lagenaria vulgaris Sov,
Isolate A, S

ARG

Fi*'st visible sympioms a;;g@amd aftm.' 12
days of inoceulation in the form of ix-‘mgular
ohlorotic areas on the entire lamim, Uithin 20
days aftor inatzuiatisn the chloretic arsas
gradually inereused 1n size, | Che I.azain'a beocans



Figure 19, Symptoms of isolate
Ay on L.vulgaris

Figure 19. Symptons of isolate
4g on L. wulgaris

ptome of different isolates on legenaria
ris



: &1

dottled and greyish yellow in colour, 7ithin 30
days aftor inceulation numerous dark groen
biistors with olight vein banding agpearod on
the lapimm and 1% gradually bocamo wrinklsd, A8
the infeetion advanged the size of the laning was
‘ rodueced, The marglas became wavy and the chape
becane diotorted with the downrard cgrrviﬂﬁ of
the margin (Plate IX, Figuve 18),

vhen the ioolate was Bach incculated fron
L, yulgacis to §. moochata Foir Plaats, synpioma
minilar to isolate 44 on ¢, poschata Poir

(Davle 6) werc obsorvod,

Ioolate Ag

Firot visible oymptone appearcd after 10
daye af inocwlation., The symptoms producsd by
the lsolate A, were found to W similar to that
found with the iselate Ay {Plate IX, Pigure 18),
“ho rooulto with the rack inmoculation to Q.,mosghata
Poir plants appeared te be sirilar to the isolate

A, on C. mogehata Poir (Table 6),
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Isolato A5

Piro$ visiblo gyaptono appearod after 10
dayo of inoculation, tho synptoms produced by the
isolate 153 were found to bhe sirilar te that found
with the isolate 4, {Plate IX, Pigure 18). %he
recults with the back imoculation Vo O. mogchata Peir
plants appearved o be ocimilax to the isolaie 5.3.5 on

€, poschata Poir (foble 6),

Igolats A,

sven kecping tho plants for 30 dayo aftor
inoculation, no visible oyootons wero appeared on
the lapina,. Dut wvhen the igolaite was baek incculatsd
from tho inoeulated L. wulporis te ¢, mosghata planto,
t7piond ayaptons of ioolate 414 on C. mogsghata .

(Zable 6) wero obosrved on ¢, pogsechata,

Isolate &5

Svon beoplng tho plaats for 30 days after
inoculation, no visible a&’mz‘s‘mmé warce appeared on
the lamina, Gut vhen tho isolato wao back iacculated
freom tho inoculated L, wulcoris to §. mogsehata plants,
“typleal syuptona of isolato 3&5 on C. poschata

(Fable 6) wore oboerved on (. poschata.

Iioolato ‘1"‘6

Firot vigiblo oympbons appearcd aftor 10 days
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of inocculation in the form of irregular chlorotie
spota at the margin of the laping, Within 20 days
aftor inceulation the chlorotic spobs gradually
coalepced and $he lamima appeared o be ple yellow
in colour, The surface of the lanina showed
nottling with irveguwlarly scattered mild blisters,
Within 30 days after inoculation olight rugosity
and 311 defined veiﬁ,bapﬂiﬁg appeared on the surface
of the lamima, A4t the advanced stage of infection
the lamina appeared 0 be bleached and it becanme |
" reduced in size, The ochape bocame distorted with

downvard curving of the lamina (Plate IX,Figure 19).

vhen the isolate was back inoculaited from
L. vulgoris to . moschata plants, symptons similap

to lsolate Ag on C. mogchata (Table 6) were observed,

Isnlate A7

wven keeping tho plants Zor 30 days after
incculation, no visible symptoms were appearsd on
the lamina, Tut whon the isclate was back inoculated
from the incculated L. vulgarig to C. moschata plants,
typleal aymptons of isolate Aq on G, moschats

(fable 6) wero observed on O, moschata.

Isplate AS

First vieidble syoptome appeared afier 10
days of inoculation, 7The lamima beeame mottled

and sxtromely roduced, It becams pale greenish



Figure 20, Symptoms of

isolate A on
L.yulgariB

Plgure 21, Symptoms of |
isolate Ag on

L

PIATE -X Symptoms of different isolates on lagenaria



yallow in colowr. Uithin 20 days of incculotion
mmerous green blishters appeared on the surface

of the lamima, vithin 30 daye of imoculation
greon vwin anding on the surfaee of the lamina
appearod, The growbth of tho plant beeamo soverely
stunted at the advamcsd stage of infection

{Plate X, Pigure 20),

When the iszolatoe was back inoenlated from
Le yulporis to @, moschata plants, synptoms similavw
to isolate 4 on G, moschata {2able 6) were

oboerved,

Iaala,te;s Ag

Plerat visiblo eynmpdons appeared after 13
éays of mscula%i@n in the form of irregulan
chlorotic apots a%} the margin of the lanim,

Uithin 20 days of inoculation the ¢hlorotic spoibs
gradumally increased in size, The suvrface of the
lamina become mottled, Within 30 days after
inacula%’:ién, the entire lamina became chlorotie
with green voin banding and ,i.rmgtzz.ar groen
blistors, At the advanced otage of infection, the
growth of the plant was found 4o be stunted

(Plate X, Picure 21).

Then the- ioclate was -back inoculated from
L, yulgario to C. mooehata plams, @ga@t&m sinilar -
to isolate 4, on . moschata (fable 6) werc obsorved.



Host 3. llomordica charantia L.

Isolatc 13.1.

Firat vigivle symptoms appearcd after 8 days
of inoculation ia the form of o0light notiling with
15:1'@{3:11&&1:; distributed amall ye;lawiﬁh chlorotic
gpots on tho surfoce of tho lanima, 7ithin 20
dayo aftor inoculation, siight blistering on the
surface of the laninn was obsorved, Uithin 30
days after inoculation, $he lamina appearcd to be

palo groen in eolour,.

vhen the imolatc was back ineculated from
s charantia to C, pogehata planta, synptons
sivdlar to isclate 4, on 8. moschata (Table 6) were

obheorved,

Iaclate fxp

mbmsorsensarantis

ovon ko ping the plante for 20 days after
inocculation, no vioible ayupbteno wore appeared on
the surfice of the lomima, Uhen the isclate was
back incculated from incculated lf, charantia teo
L. pegchata planto, ne syaptens of isolato A,

on §. moochata (Tabla 6) wore ohsorved,

Isolato &3

Firot vioible oyuptons appearcd after 10
days of inceuwlation in the form of irresular small
chlorotic spots on the surfoce of the lamina.

Tithin 20 days aftor incenlation, the chlovotic



88

gpots gradually coalesced and the lamima appeared
as pale groen in colour, Uithina 30 deys aftoer
inoculation,nottling with slisht green hliotors
were obacrved om the surface of the lanima, At
the advanced stage of infoction, the size of the
lanina was reduced, Growth of the plant was also
found to be slightly stunted,

then the isclate was back inoculated from
I. charantia to C. poschata plants, sywptoms similar
to ioolate 4, on C. moschata (Table 6) were obeerved.
Ioolate 54

ARSI

Piret vieiﬁle syuptons appeared after 8
days of incoulation in the iezm‘af irregular soall
chloroticla§ats on the surface of the lanina and
the laming showed nmottle to mosaie, Uithin 20 days
aftor imoculation, slight vein yelloving on the
surface of the lanina was obgerved, No additiomal
gynptomg on &ho sérﬁzce of tho lanins were obsarved
within 30 days of inoculation,

vhen the isolato was back inoeculated from
H. gharantia to £, moschata planta, gynptons similar
to isolate aé-on“g.,mosehatav(ﬁable 6) were obperved,

Isolate ﬁg

AN RS

Tizst visible oynpitoms appeared after 10
dayo of inceulation in tho foro of slight notiling

with irregular chlorotic spots on thoe surfacc of
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the lanina. Uithin 20 dayo of inooulation, the
ehlorotic svots gradually coalesced and the laning
appearcd ag mle yolliow in colour, Uo additiomld
oynptons on tho surfaec of tho lanimn wore obdorved

within 50 daye of inccuwlation,

Vhen tho isolato was back inoculated from
infected [1, charantie %o £. poschata plants,
synptoms olnilar to isolate As on g, mogchata
{(Tablc 6) were oboervad,

Inciate &G

gven keeping the planta for 30 daye after
inoculation, neo visivle synptome were appearcd on
the ourfaece of tho laomina, Vhen the isolate woe
back inmoculated from inoculated [, chavantia to
£+ noschata plants, no oyupbons of isolate Ay

on ¢, moochata (Table 6) were obsorved.

Ioolatn ﬁ7

HMrat vigiblo oymptomo warce appearcd after
10 daya of incculation on the surface of the lanina,
The symptoms producced by thoe isolate A7 verc found
to be olmilar to that found with tho 1sclate A,.
Tho results with the back inoculation to C.posechata
@lantg. anpearod o be similar to éﬁa isolate A?

on G, zmoschuta (Table 6),
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Iﬁmla ﬁe ﬁ.@

Pizst visible ocymptons appeared after 10
days of inoculation in the form of slifht mottling
and irrogularly distributed yollow chlorotic spota
on the ocurface of the lamina and tho lanina
appeared ag rale yallow 4in ealuur.’ Tithin 20 days
after inoeculation, creen blisters ap@eamé on the
surfaco of thoe laning and it becans puckered. Ib
additional oyaptone on the surface of the lamins

vors observed within 30 doys after inoculation,

vhen the ioolate was back incculated from
the infectod [I. charantia to L. moschata plants,
symptons similar to iseolate Ag on 8. moschata

(Table 6) were ohsarved,

-~

isolate ;x(:}

Firat vwisible gymptone apzcared afier 9
days of incculation . The gymphoms producsd hy
~ the isclate Ay were found to be similar ta that
found with the iselate Ag. Tho rogul ts with the
back inoculaticn frem iafoeted I, gharantis to
0. moschata plants, appearcd to be einilar to that

with tho isclate 4, on U. moschata (Table 6).
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Host 4. Ponincasa corifora

Ioolate ..f‘;,z

Fizet visible oympltoms appearad ai’%@f 13

days of incewlation in the fornm of ivvegular
. chlorotie spots at the margin of the lamina,

 Within 20 days of iaceulation, the surface of the
lanina beeame mottled, 4t the advanced stage of
infection, the lamina beceme roduced in eize and
puckered, Slight rugosity was also obscrved on the
ourface of the lamina,

Then the isolate was back inoculsted from
infeeted 3, gexifers to L. mcschai:a plants,
symptoms similar to isolate s’x.‘ on -G, poschata

(Table 6) werc observed,

Isolado 4,

Even keepling the planbs for 30 days after
inec‘ulfﬂ“wisien, ne visible sympboms were appeared on
surfaes of the Jamina, ‘“‘fhen the isolate vas back
tnoculated from inceulated Be gorifora to G.mosghat
plantg, no sympboms of isclate 4, on L. zmsemm

(Table 6) were observed.

Izolate A‘i’?

SRR SR A

iz:st visible gymploms appeared after 10 |
days of incculation in the form of motbiing of |

|

lamina, Vithin 20 days afier ,.meulﬁti@za, 19,
A |
|

|
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chlorotic opote appearcd on the oanbive 'mwa@ of
the lapinz, The laminn bBeoeame pale groenish in
eolour, She size of the lamina wae found %o be
Peducod,.

Uheny the iselato wag back inocwlated fyrom
infected 3, cerifera to g, moschata planbs,synptoms
similar to that with the isolate 4, on O, moschata

{(Table 6) were choorved.

ISQ1§ﬁ8 A 4

WIS A ARV

‘Dvon keeping the plants for 30 days after
inoculation, no vipibis synmpboms wore appsared on
tho surfnce of the lanina, ©hen the isolate was
bagk inecwlated fvom inoculated B, gepifera %o
£. mogchata plants, no gsymptoms of isclate 4 4

on . goschata (Table 6) were observed,

Similar vesulbs wore obtalned with the
isolate ;515; Aﬁg fiz? and .ﬁgg

Iaolate A,

Sven imapmg the plamto for 30 days &fﬁaz;
incculnilon, no vioible symptoms were appeared on
tho surface of the lamina, Bulb whon the isclate
wag back inoculated fron inoculated B. gerifera
to C, moschata plants, typical symptoms of isolate
&g on 8, poschate (Table 6) were observed on
L. moschata,




flost 5. Zrichosanthos anguing L.

Icolate A1 '

Pirst visiblic aymptoms appeared 12 days
after incculation im the form of irregular gmall
chlorotic opots on the ontire surface of the lamina,
Uithin 20 days afber incculation, the surfaece of
tho lamima chowod motbling and 111 deflsed green
voin banding. At the adwanced stage of infectlion,
the lamina appcared to be pale yellowish green in
golour { Plete XI, Pigure 22:10 )

vhon the igolate was back inopulated from
infeetod 3, anguing to C. pogchata plaanteysynplons -
sioilar to0 isclate A4 on €, moschata (Table 6) were

obsarved,

Iooiato Ae

¥irat visible symptoms appeared 10 days
after inoculation in tho form of irregular eh_lam@ic
epots on the mavgln of the lamima. Within 20 days
aftor inoculation, thoe chlorotic sposs fg..vaﬁaaily
coaloscod in a linsar way,., The lanina appearcd to
ba yelléwish groen in colour, The surface of the
lamina showed glight mottling, A% fthe advanesd
otage of infeetion, tho margins of the lamina
appeared to be slightly hleached (Plats XII,
Tigure 24:14).



Figure 22, SymEt_ of isclate L.'.A4

:hn&%
o104, 11=d,

Figure 23, Symptoms of
isolate *5 on

PIATE «XI Symptoms of different isolates on Trichosanthes
anguing



Figure 24, Symptoms of isolate

EE,.;. and 45 on

122 Ag, 13mdy, 1=,

Figure 25, Syuptoms of isoclate
Agehqehg on Z.anguize

by 16miy, 1Tadg

'PIATE-XII Symptoms of diffevent isolates on Irichosanthes
anguina %
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Vhen the ioolate waz back inoculated from
infected T. anguina to £, moschata plants, synptoms
similar %o isclate 4, on C, moschata (table 6) were

ghoorved,

Isolate A

e D

Fivst vicible gymoptonms aygeaﬁed after 10 days
of Inoculation in the form of irragulaxlehiaratic
gpote on the entive surface of the lamina. Uithin
20 days aftor inocculation; the surface of the
laming showod m@%tiing with irregularly distributsd
groen blisters, The shape of the.&amiﬁa ws
slichtly dlstortod and the size of 1% was slightly
roduced (Plate XiI, Figure 24:13),

When the isclatc was back inoculated fronm
infeeted 2, angaina to . moschata plants, symptoms
similar to isolate Ay on C. moschata (Table 6)

mRre obzerved,

Pilrot vieible sympboms appearcd after 10 days
0f incculation in the form of irregular chioretic
gpots on the entlvre surface of the lamina, Uithin
20 daym afier inoculotion, tho d&l@ﬁmtia apots
cnlarped and gradually coalesced, The surface of
the lanmina chowed indonoe mgtﬁliag. &t 6ho advaneced

stage of infection, tho aize of the laming was



93

extronely oodused and tho shane of 4% was olichily
diotorted and Lt appeared o be dleached (Plate XI,

Pioure 22311).

vhen the isslate vame back inceulatod from
infectod Z. gnpuima to O. pegchato plants, symptons
similar b0 isolatoc A, on , mogehata (Table &) were
obacrvad,

Isolate AS

Tizot visiblo gympbonn appoared after 9
days of inoculation in the form of numerous
irrerulan yalléw chlorotic opots on the entire
gurfaco of tho lanina, vVithin 20 days after
incculation, the surfoce of the lanina showed
mottling and sPeon Dlistors wero found around the
veino (Ilate XI, Ficure 23},

then the faolate was back inoecvlated from

infeeted Z. apmuing to . Doschata plants, syaptons

sinilaw to isolato i on G, poschata (fable 6) were

obsorved.

Inoiata 36

gt vioible aynpbome appearced after 12
days of inccwlation in tho form of irreguilar
chlorotic ‘chts on the surface of the lanina, Vithin
20 days aftor inoculation, tho ouriace of the lonina

showod prominoant mottling with irrogular dark green
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blisters, At the advanced stage of infoction, the
8ize of the lamina was found $o be reduced and

curvod downards( Plate XTI, Fipgure 24:12).

“hon the igolate was back inoculated from
infectod . anguina to €, moechata plants, symptons
sinilar to isolatc Ag on €. mogchata (Table 6) were

ohacryad,,

ma}gts A.?
et visible oymptoms appearoed afier 11
days of incculation ir the form of irrogular
chiloveoitie spols at the oargin of tho lamipa and the
lamina appeared to be- pale yellowish in colouw, |
Within 20 days after inceulation, tho surface of
the lanima was olightly mottled and dorl graosn .
blissers werc found ¢o be irpesularly distributed
on it, ©he size of the lomim wvas sligatly meduced
(Flate XIT, Figure 25:16), |
UVher the isolato was back inoceulated fron
infectod T, angpina to J. moschata plants, sympbons
oimilar %o isolate A, on C. moschata (Table &) were

obaorved,

Ioplate A,

Pirat vioible 'sympi;ms appeared after 12
days of incculaticn in tho form of irregular chiorotic
ppots at the morgin of the lamina, Vithin 20 days

after inceulation, the surfauce of the lamina appeared
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to be plightly mottled but 1t did no% chew any

dark green blisters (Plate XII, Figuwe 253147).
Uhon the isolate was back incculated

from infeeted Z. anguina 0 §. poschata plands,

gynptome spimilar 6o isolate &% on C. noschata

- {Zable 6) wore observed.

Toolato ﬁ\g

R S

Piret visible syopbtoms appeaved after
12 Qays of inoeulation in tho form of irregular
ehlorotic spots ad the rwrgia of the lanmina, Vithin
20 days after inceulation, the chlorotic apobs
gradually coalesced and the laming appcared mie
yollowish in colour, The suprface of the lamirma
showed slight wobttling and irregularly distributed
dark grecn biislers, The ourface of the lanmira
alse became clightly wrinkied (Plate XII, Pigure
25116),

then tho isolate was baeck incculated from
infectod 2. aagulra te U. moschata plants, sympions
pimilar to isclate Ay on . poschata (Zable 6) were

ohoorved,
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extromely moduecd and tho shape of 1% was alichily

Vhen the isolate was back imoculated from
infected Z. gnguina to G, npeachata plands, aynpions
similar %o isoclato 4, on C. pocchata (Tnblo §) were
obsorved,

Isolate 4’%5

TMrat visible gymptons aoppoarod after 9
days of inoculatien in the form of nuzerous
frrepular mliow chlorotic opots on the eatire
surfaco of the laninma, WVithin 20 days after
inceulation, the suzince of the lanima showed
nottling and gyeon bllictors were found around the

veino (Flate XI, Ficure 23),

thon the igclate v4as back inoculated f£oom

infeotod 2. ansuing to C. posghata plants, syaptons

Q

inilar to isolate 45 on . moschata (Table 6) were

obacervod,

15033"6& 36

Plret vicible cymptone appearcd afteor 12
days of incculation in the form of irroegular
ehlozotic opots on the gurface of the lanmim, Vithin
20 days aftor 1ndénia $ion, the ourfase of the lanmina

ghowed promincnt mottling with irresular dark green
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bliasters, At the advanced etage of Llnfection, the
gize of %the lanina was found $o be reduced and

curved downwards{ Plate iII, Figure 24:12),

Wen the isolate was back inoculated from
infected I. anguina to C. moschata plants, symptoms
similar to isolate A, on C, moschata (Table 6) wera
obasrved,,

igolate a7

First visidble symptoms appearced after 11
daye of incculation in the form of irresdar
chilorotie opots at the margin of the lamina and the
lamina app&awga to be -pls yellowish in colour,
Within 20 days after inoculation, the surface of
the lapina vwao s8lightly nottled and dazrk greswn .
blimters were found to be lrregularly distributsd
on it, The size of the lamina was slightly reduced
(Plate XIT, Figure 25:16), | |

When the isclate vas back inoculated from
infected T. apngwina to C. mogchata planks, synptoms
similar to isolate 4, on C. poschata (Zatle 6) weve
ghaorved,

Isolate A,
2

I I PRI A

Firat viaible'aymgﬁcms appeared after 12
days of inocculation in the form of irvegular chlerotic
ppots at the marginh of the lamina, Tithin 20 days

- aftor incculation, the surface of the lamina appeared
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to be slightly mottled but 1t did not ehow any
dark green blisters (Plate XII, Figure 25117).

then the isolate was back incculated
from infected 2. gnuina to . pmoschata plants,
gymptoms similar bo ieelate.ag on C. nogsghata
(Table &) were oheerved,

Isolate A

BRSBTS T

9

Fivst visible symptoms appeared after
12 daye of inoeulation in the form of irregular
chlorotic spots at the margin of the lamina, Fithin
20 days after inoculation, the chlorotic spots
gradually coalesced and the lamina appeared pale
yellowigh in colour, The surface of the lamira
showed slight mottling and irregularly distributed
dark greon blisters., The surface of the lamim
alse became slightly wrinklied (Plate XII, Figure
25115).

tiken the isolate was back lnoculated Ifrom
infected 2. apguira to U, noachata plants, sympious
simflar to isclate A, on . moschats (Zable €) were

ohoarved,



Host 6. Iuffa eylindriea uoen,

Iselate &1

Piret visible synmptoms appeared after 6
days of incculation in the form of mimube chlorotie
gpote at the nargin of ths lamina ;m& the lamina
appearced; to be pale greenish y@l‘i&: in colour,
Within 20 days of inoeulaticn, tho surince of the
lanina was slightly mottlsd, The spote remined

to bo minute and pele yellow in coleour,

hen the isolato was back inocnlated from

infected L. gylindriea to {. moschata plantse,

spymptome similar to isolate 4y on G, moschata

{Table 6) were obugerved,

Isolate Ay

i
Even keeping the plants fLor 30 days after

incculation, no visible oymptoms were appearsd on

the sunface of the lamina. Dub when tho isolate

was back inocculated frowm Inmosulated L. gylindrica

to C, mopghata plants, syrmptems similawr o isolate A,

on . poschata (%ablo 6) were ebservod,

Isolnte Ag

bven keeoping the plants for 30 days after
inoculation, zm vigible sympboms were appeared on
the surface of the lamima, Ghen the Leclate was
tack inocwlated from inceulated L. gylindeiea o
£. noschata plants, no syumpbons of isclate &5’
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on C. moschata (Zable G) wers obserwed,

Hnmilar rosults were obtailned with the

e i e L3 A0 A
ioolaten ﬁ.;, G ORd Lg.

s

Isclate A,

Firet vioible syopbono appeared after 6
fayz of Lnccuwliation, Tho gyapboms pooduced by
the igoluto A, werc found te¢ bo oimilor to that
foand with the ifooiate AP Yhe rosulte with the
back incenlation to L. moschota plants appuared

to bo olmilar to the isolate 4, on C. mogehata

L'

Iaolate A G

-
NS

Fiver viciblc gyoptoms appoarod aftor 7

apels at the mrgis of the lanim,
Mehin 20 dayo afbar ilnooulation, the cihlorotie

dpobs gracually opread on the eatize ouriace of

E Iy B s .. s > 1 3
the lanina, dhe saefuer of the lamine showed

- - 278 9 o a3 g R . I A 1 - o
alieht nobtiing, The opoto zZenalned §0 be nimnate

Vhon the ibolate wae back inoculated from
the infeeted L. cylindeica to O, moschata plonts,
gymptong oimilar to that with $he isclate Ag on

G. moschata (ablle 6) were obasrved.



Host 7. Iuffy
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Isoclate A9

Tirnt vicible symntons appearod after 7
days of imoculation in tho form nf‘irr@gﬁlar
izolated chiorotie spots oan the entive surface of
the lanima, 7ithin 20 days after inoculaiion,ths
suriice of the laal mf'mma slight mottling, At
the alwvanced stage of infection, =light vein
clearing wag oboserved, Tho size of the lanim was
also found to be olishdly reduced with downmazrd

enrving of the mergin,

Then the loolate was back inocculated from

the infectel L, gylindrica 0 C. poschata ploats,

syaptons ainilar to isolate AQ on O, moschata

(2able 6) were observed,

acutansula Hoxb,

Isclate A?

5 N

gven kooping the plonto for 30 days aftor

inecuwlation, o visible sSymptomd weroe appoarad on

the purisee 27 the Inslipa. “hoa the isolate was

hack Incculated from inoculated L, acutazsula to

C. moschata plents, no symploms of isolate 4y
on §. meochata {(Table 6) were cohserved,
Similar reoulbe werc abﬁaima@ with the

1oolaten 4, and L..
4 2
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solats A,

gven koeping tho planto for 30 days after
inoenlation, no vioible gymptons were appearcd on
the ourface of the lamima, But when the isolato
was back inoculated fron inceulated L, acktangula
to C. moschata plants, oyapbons ocimilar to that
with tho isolato 4, on &, moschata (Table G) wore

ohoorved,

Isolato A

L

9

Flrat visible gyoptome appoarcd after 6
daya of inoculation in the form of irregulax
chlorotic apote at tho margin of the lanisa, Uithin
20 days after inoculntion, the curfaco of the lamina'
appearcd teo boe clightly mottled., UVithdn 30 days
after inoculation, the leaves bsecanc extrencly
reduecd, bleached and puekored, At the adwanced
gtage of infoction, the plonts boecanc sceverely
stunted ( Flate XITY, Pigurc 26).

hen the isolatc was back inoculated from

the infeeted L. acutonoula to . gosehata plants,

symptons similar $o isolate A on G, poschata

{Table 6) worc observed,



Figure 26, Symptoms
of isolate

Figure 27. Symptoms of isolate Ag on Pigare 28, S -
o 5 | ogmzf:moz uola_h A.,

PIATE -XIIX Sylgtﬂ of différent isolates on Iuffa
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Inolato ag'
Piret visible gymptoms appearod afser T
déys of inoculation in the fLora of irrsgular
ehlorvotic opots on the ounbire suvrface of the
lamina, Uithin 20 days after inoculation, the
apots gradually bocame increascd in mumber and
appeared to bo distorted on the cnbive lanina.
Within 30 days after inoculation, the gpots
mmainéd nimute and gradually became s8lightly
neerotic, The surface of the lanminma showed
 elicht mottling (Plate XILI, Figure 27).

vVhon the isolato was back inoculated from

infected L. aeutancula to . mogchata plants,

. eyupboms sinilar to isolate Ag on G, moschata

(Table 6) were observed.

Iaolate Aﬁ

First visible symphoms appearcd after 6
days of imoculation, The syapbtona produced by the
isolate iy were found to be cinmilay to that found
with the isolaie &5. Tho reoults with tho back
inoculation teo €., monchata plants appoared to be

aimilar %o the isclate Ag on C, moschata {(Table 6).

molm;@ A7

Pizat vicible aymptong appeared after 7
days of inceculation in tho form of numereus

irrecularly diastributed chlorotic apots on the
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cntize curface of the lamima and tho lanima appeared
as olightly palo yolleow in colour, Uithin 20 dayse
after incculation, the surfmée of the laning showed
glight nottling.  VWithin 30 deys afier inoculation,
the ehlorotic cpots wore minube, gradwally becane
bloachod to slightly nocerotie (Fiate XIII;

I‘igi}.?\:’ 20} .

Uhon tho isclate s back inceulatsed from

infected L. geutarrula to G, meschata plants,

cyapions similar to isclate A7 on 8., moschata
(Table &) werc observed,
Iaolats Ag

H

- Uven koeping the planbs for 30 days after
inooulation, no visible synptons wer@\appeamed on
the surfaco of the Janmima, Dut when the isclate

was back lacculated from inmoculated L. ccutangula

to €, nogenata plaate, oympions oimilar to ioolate

Aq on G, mosciata (Ynble 6) were observed.

Host 8, Citrullus vulcoris Cebrad war, fiotulosus

Inscliato Aq

Tivat vieiblo oyapbome appeared after 6
days of inoenlation in the form of irregular
chlovotic apose appearod at the maggin of the lamina,
Vithin 20 dayo afier inoculation, the chlorctic

gpota gradually coalesced and thoe lanina bocane
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pale yellow in golour, The surface of the lanimn
showed proninent blistoring and slight vein yellowing.
At the advanced stugo of infoction, the entirve

lanim beeane inbonse yellew with o linmited pgreen
tiosue distzibuted at the marsin or around the

veins, ©he geowth of the plant was found to be

gtunied,

Vion the loolate was back incculated fron

infeeted G, zulgpris ver. fistulosus to C,. moschata

plants, oyoptons sinilar bo lsolate 4, on C.moochata

(Table 6) were obsorved,

Isolats Ag

aven keoping the plants for 30 days after
incoulation, no visible symptoms were appoared on
the gurface of the lanim, Dut when the isclate
wad back laoculatoed from inceulated G, yvulgpris var,
fistulosusc o ¢. moschata plauts, agympboms similar

to isclate A, on €. moschata (Table G) wers cbserved,
et - AT WA AN S 05

Isolate ‘AE

Tirst viocible oyoptoms appeavcd after & days
of inoculation, ’}i’hg gynpbome produced by the isolate
.9.5 wvere found to be ainilar to that found with the
ioplote Lye Iho results with the beek insculation
o €. nogclatba z}la'zita appeared to be similar to the

- ioolate 44 on O, moschata (Table 6),
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Toolate &y

Gven kooplag the plants for 30 days afier
inoculation, no vioidble symptoms wore appearcd on
the curface of the lamima, Dut when the isclate
vag back incculated from incculated ¢, yulgaris var.

figtulosug %o €, megchata plonts, $yplcal sympbonn

of isolato 4, on C, noschata (Zable 6) were cbscrved
on O, meschata,
igolate A

Jven koepdng the planto for 30 days after
incculation, no visible syoplonn wore appeared on
the surfoce of the lanmima, Bub when the isslase
was haeik inoecnlated from fnoculated €. yulgowis war,

fistulosus to £, nmogchats plants, typleal ocyaptons

of igolate 4y on 8. mogchata (Table 6) were obmerved

on G. moschata,
Toolate A~

aven keepins Che plambo for 30 days after
incevlation, no visible oyaptons were appoared on
the surface of the lamina, Jhon the isolaite waae

hach Inoculatod from lncculated §. vulcaris var.

L

Tiosuleosus o O. mocsebata plants, ne syoptons of

X

Loolatd Ag om L. momghata (Yable 6) werc observed,
Ginilar oboervotion wags made with isolate

]

Aer QR 1c0Ii2tT0 .{«;q.
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Isolate A

Pirst vicible symptoms appeared after 8
days of inoculation in the form of irreguiar
chlorotic oposs on tho eatize curiace of the
lapina and tho lanmima appearcd as pmle yellow in
colour, Uithin 20 days afber incculation, the
surface of the lanina showsd mottling with mild
blisters but ne vein yeliowing was obaorved, At
the advanced stago of infoetion, the ontive lamina

- becanme inteasely yollow and the sige of the lanima
beeame reduecds The growth of the plaat was found
to be atuntod,

Uhen the feolate was Mack incculated from
infeetod C. yulgaris var, fistulosus to C.poschata
planis, syopboms ginilar to isolaie &@ on

. noochats (Zable 6) were oboerved,

Host 9. Citrullus lamatus ov, Charicobon Gray

Ioclate A1

Fizot viaible syapboma appearcd after 10
days of inoculation in the fom of irrogular
chlorotic spols on thy surfaece of the lanina. Within
20 dayc after incculaticn, the lamina showed
mobtling and appeared to be pale yollowish green
in colour, lio additiomal syopions on the surface
of the lamima wepo oboorved within 30 days aftor

incenlntion,



107

Uhon the isolato was back imoculated from
infaoved €. damatus ov, charlcston dray to
Cs moschata plants, oynptons simdlor to isclate

A, on g, moochata (Zable §) were ohsorved,

Inclade &?

First vieible oympboms apmearcd after 10 days
of iancculation in the forn of irregular chlgrotic
opots at the margin of the lamim, Yithin 20 doays
after inceulotion, the opote aprsad over the entire
surface of the lamima and the laming appeared
vellovish in a@laur. $he surface of ﬁéa lamina

nhorod mot*ling and 111 dofined grcen bands appeared
around thoe veinos, Vithin 30 daya after imoeulation,
the groon Wnds gradually disapﬁaéra&. “he ehlorotic
epots Gid not complotely coalescs: and wers found
to remain more or logs around the velns and in the
intorveinal tiosuco., o markod eoduction in tho
sise of the Ionima tac found and tho grouwth of the
plant wo not found to bo stunted (Flate XIV,
Pizurc 29).

‘thon ths loolate was back imoculated from

infeeted O, jamatus cv, gharlcoton Gray to C.moschata
planta, oymptone cinilar o igolate Anp on C.poschata

{Table 6) ware obagerwved,

Isclate A

l.,Tx

4-

Firet vioivlc gyapbtous apgeared after 12

eI



PIATE- XIV Symptoms of different isclates on
dapatus cv, Carleston Gray, -

-
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days of inoculation, The sSymptoms produced by

the isolate Ay woTO found to be similar to that
found. with the igolate Ay, The rosulis with the
tack incculation o C. moschata plante appeared to

bo similar to the isolate Ay on 3, mosebata (Table 6)

Isolate 4 4

sven keeping the plamss for 30 dayo after
inoculation, movieible sympboms were appoared on
the surface of the lamima. But when the isclate
a8 vack inoculated from inccwlatod €. lamibus
ev, Charleston Gray to §. moschata planbs, typical
syaptoms of iuelate % on G moack;ata, (Pable 6) ;

were obgerved,

Ioelate A

%S |
Flrat visible symploms appeared after 9
days of $noculation in the form of irregular
- ¢hlorotic spots on fsb.a entire surface of the lamira,
Within I?ﬁ days afier inoculation, the chloretic
opote graduwally coalosced and the lamina appeaved
o be chlerotic, @he surface of the lamima showed
mottiing and puckering, Within %0 days after
inceulation, the oizc of the laminn was roducsd.s
The shape of 4t appeaved to he £iliform and the
ﬁf@?fﬁ’i ef the plant o goverely stuntad

(Plate XIV, Piguro 30),
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Vhem the isclate was back inoculated from
infeated £, lavatug ev. Charleston Gray o

Co moschata wlants, sympboms similar o isolate

¢
3 &

&5 on Q. moschata (Table 6) were obucrved,

Inolate AS

IEVEﬁ keeping the planty for 30 duys after
inoculations, nmo visidble sympiomsy were appearsd
on the aurfhc@‘éf the lamina. Buot when the isolats
was back inoeulated from inoewiuted €, lapatus cv.
Charleston Gray %o (. m@gchgta plants, btypical ‘
symptems of isolate AG on &, méachﬂﬁaf(@ahle 63
were obscrved,

Isolate &,
]

AR

Mrst visible symptoms appeavrsd afier 10 days
of inaeulaﬁioﬁ in the Zorm of irregdlar chiorobic
spotey on the ontirve surface of the lanmima énﬁ the
lanira appeared ' $o be gmle yellow in colouwr, Within
20 days after inocuvlation, th: suﬁﬁaga of the lomima
showad elight nottling bub no puckering was
oboervad, Wi%ﬁin 30 deys afber inoculadion the
laminz was found $o by olighitly distorded,

Isplato Ag

Plrat visiblo sympboms appeared after 13

days of incculation, ©he aympbtoms produced by
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the Zselate A, werc found to be similar %o that
found with ths lselate A~7. Zho zesulis with the
back incculation to C, moschata plants appeared
to e similor to tho isclate An on U, poschata

(Zable G6),

Isolate Ag

AL AT AT

sven keeping the plants for 30 dayp aftor
inoculation, no wvisible gynptons were appeared on
tho suricec of the lanima, Uhen the ipolatc was
back inceulated from inceulated Q. lumiue ov,
Charloston Gray %o €, nogchata plants, no synptons

of isolate Ay on G. megchuta (Table G) wore observed.

Host 10, Cucurbita popo L. ov, sarly Prolific Straightnock

Isolats A,

Pirad visible oymptons appearsd after 7 days
of ingubation in tho form of irregular chlovotic
gpotes at thoe margin of tho lamima, Vlithin 20 days
after inseulation, the chlorotic spots gradually
coaleaced and sproad on the entize surfaes of the
laminma. Yhe surfaco of the lamina chowed vein
yelloving and mottling with scattored dark green
blistcra, i—'fitizm 20 days after inoculation, ill
dofinod woln banding and puckerins of the "laﬁim
were observoed. ©ho size of the lea?f bocame roduced,

“ho furrowa of the lanmina boeame slichily



riguve 32, Symptoms of
isolate A
on go E&

© FLATS <XV Symptoms of different isolates on Cucurbita pepo
ev, Barly Prolific Straightneck
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deapor (%&aﬁe XV, Piguze 32),

i

Uhen the ioolats was baeck lasculated
from €. pepo ov, Zarly Prolific Strafghtacek to
£, nogehata plants, symptoms similar to iselate
ﬁ1 on C. moschatn (Table 63 were observed.

Isolate,AQ

Ll

Firot vieible sympboms appeared after 7
days of inucukatign ian t&c forn of irrogular
chlorotic opots on the ontive surface of the lanim
and the lamina appoarcd yellowish in colouw,
Within 20 days after incculabion, the Gérﬁa@@ of
the lamimn showod dezk groen viisters and Glighs
voin banding, Slight Qﬂ&k@fiﬁ@lﬁf the lapim
was alse choerved, UVithin 30 days after inoculation

veing becane yellow and the green Made arocund

»

the velns gradually disappoared. The margins of
the lamima boecame yellow and the shape of 1% became

Gistorted (Fiate XVI, Pipuve 33),

vhen the loolate was back fnoculated fron
infoeted §, pepe cv. farly Prolifie Straighinock to
€. moachata  plants, oymptoms similar to iselate

&, on C. mogchata (Table 6) wore obosrvod,

Isolate &3

Tirst vielble oyaptone appoaved after 6

days of incculation in tho foram of mottling of the



Figure 34, Symptoms of
isclate A Figure 35, Symptoms of
on C. gﬁ isolate A‘ on
L. 2800

PLATE -XVI Symptoms of different isolates on Cucurbita pepo
oV, Zarly Prolific Straightneck
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lamina and dark greon bands appeared around the
veins, ' Within 20 days afier inoculation, i&g@g&l&r
chlozotic apote appeared on thoe surface of the
laming which geadually coaleseed, Uithin 30 days
after inecculation, éﬁa furrews of the lamina beecamo
deoper and the lamima became puckered, The oize

of the lominmn wvan veduced and tho shape of 1% wase

distorted (Plate XVI, Floure 34).

Uhen the isclate was baeck inocculated from
infooted §., pepg ov. Sarly Proiific Straightneck
to . mosehaic plants, syuptoms similar o isclute

A5 on G, moschata (Table 6) were ohoerved,

Isolate A 4

First vieible symptoms appeared after 7 days
of inoculadion in tho form of irrogular chlovoedic
spots at tho mrein of the lamina, Uithin 20 days
after inoculation, the chlerctic spote gradually
advanced towards the base of the lamina, Che
laming appaarcd greeniaﬁ yallow in colouwr, The
surfaco of the lamina ohowed mobtling. Within 30
days afser inoonlation, slight puckering of the
laming and vein yollowing on the surface of the
daming wore oboovved, There was 7o parked
distortion of the shape of the lamimn, The growkh
of the plant was, howevor, sténte& {Plate AVI,

Fieure 35).
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When the ipolate was back inoculated from
infected ¢. pepo ov. Sarly Prolifie Straichtneck
to C. moschata plants, synptoms similar fo
isolate % on g, moschata (;Ifabla‘ 6) ware obaarved,

Isolate Aﬁ

IR IS,

Fivet visible synpbome appeared after 7 days
of inoculation in i;hé form of irﬁmgulazr isolated
ehlorotic spote on the eatire surface of the lamina,
within 20 days after inoculation, the ehlorodic
ppote gradually coalcsced and the lanina apg;aam&
ehlorotic yollow, The surface of the laming showed
slight blistoring. Within 30 days afor inoculation,
Ehe leaves bocame extremely reduced im size, lamina
bocane puckersd and the furrows of the lamima
became very deep so that the lanina appeared
filiform, The growbth of thoe plant was also
stunted ( Plate XVII, Tigurc 37). ,

Then the isolatec wag back inoculated from
infected g. m ev, tarly Prolific Straichineck

to . moschaty plants, symptoms swilm to isolate

Ag on G, poschato {Table 6) werc a‘baemd ¢

Plrat vieible oymptoms appeared after 7
days of Inoculation in sho form of irregulor

ehlorotic spote appearsd on the entire surface



S. p2epo

PO 5 gttes, FLouse 36, Syaptass ot tsclate
o S Ay on G, PODO

" PIATE «XVIT Symptoms of different isolates on Guourbita pepe
eV, darly Prolific Straightneek
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of the lanpina, Within 20 days after incculation,
e ohloxctic spots gradually ccalcsced and the
lanina appeored chlorotic yellow., Thac surface of
tho loaming showsd motiling and the veins became
yellow, Uithin 30 doya after inoculation, the
pupiace of the laminn boeamo corine:led and puchkered,
The cizo of the lanina was roduced, The furrows

of the laming beoeame slicghtly deeper and the chape
of the lamina applazed to be slightly distonted |
(Plate RVII, Fipuve 36),

Uhen the ifsolate wao back inoculated from

infeeted ¢, pepo ov, sarly srolific Sgraightneck

to ¢, moschata plants, sysptoms sinllar te isolate
Ag on S, uoachata (fTble 6) were obscerved.

Icolate A7

Pirst vicible oyapbome appeared after
G dayo of inoculation in the Zorm of irregular
chlovrotic spots at the wargin of the lamina, Yithin
20 days after iaceuwlation, the chilorotic spots
appearced on ths entire surface of the lanina and

the lamina appoared yellowlsh in colour, The

3

surface of the lomian showed oottling, nild green
vein bardins and olight blistering, Vithin 30

daya after inccnlation, the green bonds around the

ok

o voins gradually disappeared and ths veins

bocamg yollow, 2he oize of the lanina bocame reducced
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Tho furrows of the lanina became docper so that
the lamimn appeared %6 be £iliform, The lamim
became slighily puckered and tho shape of it
appeared to be diotorted{ Flate XVII, Piguze 38).

Uhon tho icolate wdg back incculated
fron infoescd (. pepe ov. sazly Proiific

RN

Seraiphineck to L. mogechata plants, oynptoms
piaidor o iselato Ag on C. pogchata (Table 6)
were obsorved,
Igolate A,

LW

e

Pirot vieidblo oympltong appeared after
8§ dayo of incculation in the form of irvesular
ehlorvotic opods at e margin of the lamina aand
the lamina appearcd pale groenish yellow
colour, -Uithin 20 days afber inoculation, the
surfoer of the laminy showed slight motiling
and voin yollowing, Ulthin 30 dayo ofber
imcculation, slighé puckering of the lanina wasg
obsvved, The furrows of tho lamina appeared to
be oligatly deecor, The size of the lamina m:ia
cligatly reduced grd tho chape of 1t was sligh$ly
Qictorted (Plate IVITI, Pimure 39),.

then the iselnto wao back inoculated from
infoetod C. pRpQ oV, Eaély Prolific Straightneck
to C. mosgchals plonts, synplono cimilar to isolate

Ay on Comoschata (Yadle 6} wera observed.



Figure 39, Symptome of isolate A,
on C. pepo

Flgure 40, Symptoms of isolate Ag
or C. pepo

PLATE-XVIII Symptoms of different isolates on Cuourbita
ev, Sarly Prolific Straightneek e
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‘ Isolate Ag

Pivot vioible symplom appeared after 7
days of j.noeulation in the form of irresulayr
ehlorotic spote ot the margia of the laning and
the lanin appesyod pale groon in colour, Within

3.3,

20 duyo after incouiation, tho chlorotic spois

(l

spread towaede the bage of ho lamina, The surface
of the lantm.showed pronincwnt dark green vein
banding and $ho iza bocame slightly mobtlod,
Phe odze of she lominma reduesd, Vithin 30 days
after incculation, sizo and chape of the lamina
vas Lfound to bho distorted. Slisht puckering on
young apicul lamina wos observed, Infected lamina
214 not ohiew any bBlistering and vein yellowing,
the growth of the pland was found to bo sﬁuﬁ‘aeﬁ‘

(Plate XVITI, Mgure 40},

Vhen the isolate was hack incculated from
infected g. pepo ov, sarly rrolific Straightneck
to C. moschata planke, aynptons similar to

isolate Ay on Z. mHoschata {Zavle §) were observed,

Host 11, Cucumia mcelo T, Selection B 63«3

Iaclate .-Is.,?

dven keoping tho plants for 0 days aftex
inoculetion, no visible oymptoms were appeared

on the surizes of the .‘3 siva, hen the isolote was
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back Ineculated from incculated (. melo
Soloction B 63=3 to §. mogehata plants, no oymptoms
£ igolate 4, on G, moschata (Table §) wers

ohaaoved,

34inilar meculto were aloo obtained with

igolate Ay, Ay Agy A5 and Ag.

4 e n
:}:sola 3] A,‘,%

Pirst vioidble syaopbtono appeared after
12 dayo of inoculation in shoe form of irregular
chlovotic vpots oan the ontire surface of the lanim
and tho lanina appearcd pale greenish in golour,
Uithin 20 days afteor inceulation, the curfuee of
tho lamina showed slisght vein yellowing and dark

(peen blistors (Plate XIX, Pigure 41),

Whon the loolato was baek incculated from
infeeted C. pelp Selection B 6%-3 B0 C. moschata
plantse syuptons oimdilar to isclate 4, on G, nogchata

{Zable 6) were ohsorvod,

AT

Pirat visible gynptons appoared after 10
days of Inocoulation in the form of irrggular
ehlorotic spots on the cative ocurface of the lamima,
within 20 days aftor inoculation, the chlovobic
opoto geadunally coalesnced and $ho lanima appeared

yellowish greun in colour, The surfaece of the



. . of i.oh‘ho A-
Figure 42 znzt- 5
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lonine chowed mosaic mottling and wein yellowing,
A% tho adwvanced stoge of infecotion, deep green
blistors appeared on the murface of the lamina and

the oioe of the lanima was found to be slighily

roduced (Plate XIiX, Tigure 42),

then the igolato was back inocculated from
infeeted 0, melo Selection D 63-3 e C, moschata
rionta, oyopbtoms similar o isclate 515 on C.noochata

{Table 6) were choerved,

Isolate Aé

| First vioible oyuptons appearcsd after 1(5
days of inoculation, 7Fho gympboma producod by the
isolate Ay  wero Zound 0 be similer to that found
with thoe isolate Apa Tho raosults with the back
insculation to G, poschata nlanta appeared to be

similar o the iselato Ay on 8. moschata {Tavble 6)

flost 12, Cucumnuig sativus L, ev, Local thite

Isolate A,

TR .

Pirot visible oymptens apprarved after 9 days
of inoculation in the form of mild chiorotic spots
on the ontize eurface of the laninma, Within 20
daya aftor inoculation, the surface of the lanina
showad mottling and olizght vein clcowing, Within
30 days after inccmlation, dark grecn blisters were

appearcd on the surface of the lanim,
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Thon the fsolate was back incecunlated from
infceted C, sativus ov, Iocal vhite te C. noschata
plonts, mfﬁpu@ma pinllnr to iooladte A &y on S.mozchata

(Tuble 6) wro obgsrved,

Ioolaze 1”}.2

Fizat vicidblo oyopbons appearod aftor 10 days
incgoulation, Uhe cyopbona podused hy tho iszolate
Ag, wers found o boe similar o that found with She

juolnue .&.1. Tho rooules with the back inocculation

ks

$0 C. mogehotn planta apgxz-amﬁ to be ginmilar to the

P
&

isolate A, on g, mooghata (fuble 6).

Icolate A‘:’S

wvan me gijn(; the planss for 30 dayo aftoer
inoculation, no viaeiblo syoptons were appeared on
the curface of tho laninn, Vhon the iselate ws
back inoculatod from inoculated §. gativus ev, Looal
Uhitc to §. moschata plante, no synptoms of isolate
by on €. Zoschata (Fable 6) BTG ODSIIVed .
Jimilar roouléo wers aloo obtained with

5.302;3‘59 !"37 s

m‘om e A 4

Firpt visiblo oymptono apooarod after 10 days

of inoccnlution iu thu form of irvcgular chlovrobic apob

opn thoe cubire S'l’fﬁ‘.ee of the lanima, Within 20

daye attor incculation, tho suriface of the }.‘.smim
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dhowed wottling and prominent vein elearing,
Uithin 30 days affer inoevlation, cceasional

veln bhanding at the marglanl portion of tha lanmina
ws oboorved, The else of $he lanming van found to
be roduced,

Then the ladlatz was back inoculsted from
infoctod ¢, sativus cv, Local Thite te C.zomchata
nlands, @ﬁlp-ﬁ@ﬂﬂ pinilay o isclate Aé. on ¢.poschata
(tate 6} wen @7’_‘?23‘%@"

Ioolate A 5

Piret visiblo oyumptons appeared after
12 days of incouwlation in the form of lrregular
chlorotie opots on the e@tim supface of the
lapinn and the dlaming appearcd to be yellow in
eolour, Within 20 days aftor inoculation, the
surinoce of the laninn chowed pofdling axwd vein
cloaring, Uithin 30 days after inoculation, less
pronouncad greon bands appoarad around the weins,
‘¢he ‘s‘iz‘a of the lamina wag also rodused,

Uhen tho isolate was gk inceunlated
from infoeted C. satlvus cv, Local Vhite to
G+ pnopchiata plants, sysptons sioilar to iselate

ag on €, noschota (Table 6) were obzerved.

Iselate A G

Firet visible syaptons apweared aficr 7

dayp of inooulation in thoe form of irvegulariy
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distributed chlorotie spots on the entire surfoce
of tho lamina and the lamina appeared o be
yellow in mlcm-r.j 7ithin 20 daya after inoceulation,
the lonminn showed mild mobiling with slight vein
clearing, . Mo additional &}}'&39%@’&‘8 were obgserved on

the lanina at 30 days after inoceulation,

Uhen tho isclate was back inoculated Zrom
infocted C. satbivus ov, Local Thite to g.méschgx%«:i
plants, sympboms similar to isclate Ay on §.moschata
(Dable &) weme obocrvod,

Inolate Ay

ks,

Piret visible gymphtoms a'gpz}éama after 9 days
of incenlation in the form of irvegular chlorotic
gpots on the eatire ourfoce of the lanmina and the
1amiué appaared to be yellow in colour, | Within
20 days after inoculation, the surface of the
lamina éh@md mottling and prominent .veié‘cleariﬂg,
Irropularly distributed raised dark green arcas
ware oboerved on the surface of the 1&2%.;5.%. Vithin
30 days after inocwlation, gresn vein banding was
also ovcasionaildy obaoczved on the lamim « At the
advanceod stoge of iafoetion, dowmward curving of
tho laninz was obssrved and the size of the lamina

cvas found Yo be weduced (Plate XX, Pigure 43),
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When tho isclate was back inoculated from
infoeted €. gativus ov. Iocal Uhite $o €. poschata
plants, sympbtome similar %¢ isclate 5&8 on
€. noschata (fable 6) was obsorved,

Tmla te A 9

evi »a3t vigible syuptons appeared afier
10 days of inoculation, e oynpbons produced
by tho ifociaio A, swere found H0 be oimilar %o

that found with i;:h;s_ ioolate AC" Tho desulise

"-f)

with tho back lasculation %o g, maeham plants

appeared o b2 simllar 0 the isolate Aqg OB
C. moschata (able 6), |

Host 13, Cuoumis uat;ivus Le Cv.Long Croon

Icolatae A 4

Fizpt vieible gynptoms appeared after 10
dayo of inoculation., The gynpboms produced by the
igolate A, werc found o be similar to that found
with the ioolate Ay on Q. zabivus cv. Docal Uhite.
The roosulte with the ook inoculation to C.moschata
plauts appoazred to be similar o tho isclate Ay

on {, mouchata (fable 6),

Ioolate Aa

First vielblo aoymptong appeaved after 10

daya of incenlation in the form of irregular
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chlorotic spots on the cuntize surface of the lamina
and ""hu laning appeared to be yolleow in colour,
Ulthin 20 days after inocculation, the surface of
the laminn shema mottling and vein cloaring.
Vithin 30 days after inoculatiomy the chlorotie
areas hycans porve onlarged and the aize of the

lanina beocame 2ducad,

T e e - F. 1 . - ' n
Vhon the igeiadts wag baek inoculated

from infected ¢, pativas ev, Long Green to

wor ¥ e

¢, mozcihnta planve, syoptoms similaz o malai;a AZ

on . poschota (Table 6) werc observed,

vlaala“‘sre 1'13

iven keeping the plants for 50 days after
inccudatlion; no visibvle gynpbons weXe appearsd on
the m;:;i‘aea of the lanina, thon tho isplate wmas
Baex mnaulcx ted fronm inoculatad (:’ gativas ov,
o

Loag CGroen to ¢, noschata rlanbs, no syuptoms of

-
e

igolato AB on 2. mogehata (Table 6} were obsexved.

5 §
the icolate ﬁ‘?‘

ilar rosulte were also obizined with

‘3

Isolote 4 "

First vioible synpioms appearcd afier 12
'e;iays of imcz&a*&;ﬁ.m,‘ The symptons produeced by
the isolate 4,4 are fonnd to be similar ts; that

fourl with the isclate 4, om C. sativus cv. Local



124

Yhite, Zhe roosulis with the back incculation to
€. moschaty wmlants appearasd to be similar to the
ioolate A, on . moschata (Table 6).

Isolate ﬁ5

Dirot violble synptomn appearod after 10

days of inoculation in thy form of omall chlorotie
apots on th: cnbire surinee of the laning and the
Jaming chowed mooale to mottle in appearance. Wthin
20 daye aftor iﬁaculatien; tho mmrfacé of the lanimn
showed slicht voin clearing, Uithin 30 days after
inoculation, tho pise of the loaminma vag found $o bo
roduead and the growth of tho plant was found to be

gtunted,

ihen the isolate was baek incculated from
infected C. gativus ev, Long Green to {. moschata

planto, aympicons oimilar to lsolate &5 on C.nogchata

(Zavlo G) were obmerved,

Inolate ﬂé

Tirst vinivle symuptons appearcd after 10
days of inoculation in the form of irrogular
chlorotic spodo on the entire ourface of the lamim
aad the laning appearcd yollowioh in colour.

Jithin 20 days after incoulation, tho surface of
the laning showed mottling and 21isht green vein

handing., Uo additiomal eymptono on the lamina




Figure 43, Symptoms of isolate Ag
on C, sativus

mu—n wm of isolate Ag on mm ev.
Long Ureen
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were cobhserved ab 30 dayza after inpeulation,

Uhen the isoclate was back inocculated frem
infected g, aa‘siws ev. Long Green to O« Rosciata
plants, symptong similar to isoclate Ag ou C.nosghata
(Table 6) were observed,

Isolate A,
. &

AR A

Pirst vieidblo aympbons gppeared after 11
days aé inocculation, %he oymphoms gmﬁmeé E:jr the
isolate % were found to b gimilar to that found
with the isolate Ag on g.-' gativus ove Local White.
The reaults with the back inoculation from inooulated
&, gativus cv, Long Greon to C. moschata plants,
symptons similar to isolate A, on C. moschata

(Table 6) wero observed,

Iaelat@ Ag

Firat visible oympbons appeared afbter 10 A
daye of inoculation in the forn of irzegular
chlorotic opote at thy pargln of the lamina, Vithin
20 dayo altor inccnlation, the chlorotic spote
gradually extended to the enbire surface of the-
lanina, The suxiace of the Jamina chowed motiling
and slight vein banding. Uithin 30 dayy after
inoculation, o fow dark green blisbers wore also
found on the sueface of the lomina. Tho sige of

the laming was found o be rodused,
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hon tho isclate was back inoculated ivenm
infocted . sativug ov. Long Green to ¢, mogchata
plants, sympitoms ginilar to iselabe .ﬁg on G, moschata
{Table 6) wore obaerved,

Hoat 14, Oapsicum anmmunm L, var, Suryamukhi

He *.ris:i;hlé synpbons gppeaved withia 30 days
‘after laoeulation with any of tho icclates. On back
inceulation of . annuun var, Surysnukhi to
Suryanukhi to . pesehata aleo did not produce

any sympton on ¢, poschata,.
Hest 15, fatura giramoniun L,
He visiblo sympbonms appearcd within 30
days after incculation with any of the isclates,

On back inoculation of D. shramondum to ¢, poschata

also did not produce any synptom on . mogchata,

Bost 1?’5!,, dregperaicon gsculontum M1, var, Uarglobe Supreus
o visidle asynpboms appearsd within 30 |

daye after incculation with any of the isolates,

Back ingeulation of L. egeuleatum ver, lavglobe

Supeenme to . moschata aloo did not produce any

synptcea on C. noschota,

Host 17, Holanum tuborooun L, var, Xuiri Chandramukhi

fio viaivle sympbong anpeared within 30

dayo afber inoccuwlation with any of the isolates,
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Back inoeulation of $. tuberosun var, Kufei

Chandramukhi %o ¢, noschata aliso did nst produce

any eympton on U, nmogschata,

Host 18, Solanum melongona L, var, imitta Zoshi

Isolate Ay

iven keoping the planks for 50 days after
inoculation, no visiblo aympliond were appeared on
the curface of tho lomima, Uhen the isolate was
back inoculated from imoculated 8, pelongem var,
Taleka i‘igshi %o G, zﬁegcmm vlants, no syapioms

of isolate 4, on U, moschata (Table 6) were observed,

Similar resulte were alse obtained with
iSOlﬁtG A&' ; ‘~ Ag’ A?’ Aa E}.Ild .{},9.

Isolate ,‘“2 ’

Tirgt vieible synptoms appeared after 20
days of inoculation in the form 6f vory mild mottle
to nogaic symptoms on the surface of the lsmim
which counld be clearly scen vhan the inocculated
leavos were cxnnined by placing them against light,
At the advansed atege of infection, the sice of the
lanina vas found to bo olichtly reduced,.

vhen the isolate vwas hack inoculated fron
infected 8. melongema var, Mukta Zeshi to C.poschata
plants, symptome oimilar to isolate 4, on C.nonchata

(2avle 6) were observed.,
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-

Isolat &,5 and Igolate A

Fizot vwz,ble synptons appeared after 15
days of inocoulation, “ho symptoms produced by
the isclato A“} and Isolate 1&5 were found to he
sinilar to that found with the isolate Ane
e ooults with the back ifaceculation to
G. mosehata plante appearcd to 'simﬁ.?zar to the
taclate ig on C. mogehata (.uzb lg 6) and Ag

on {, moschata (fable 6),

oot 19, Ulectiom tabacug l.

. o vigible syaptons appoared within 30
dayo after inocculation with any of ths isolats,
Zack imoculatlon of M. tgbacun to Z.moschata

aloo 4id no® produse any sympbom on C.noschata,

Hoat 20, .&wot"r 30 tabacun L, cv, Virgiama Gold

Yo visible gymptoms appeared within 30
doys after inceulation with any of tho isclate,
Back inceulation of {1, tubacun cv, Virgiama Geld
to ., moschata alsoe Aid not mroduce any symptonm

on C. oocchata,

ot 21, Hicobiuna tabacun L. Cve Xauthi

{fo vioiblo syoplons appearced within 30 days
after inocuwlation with any of th: isclates. Back

inoculatien of [, tabacuz cv,ianthi to C.moschata

aid wnot produes any syapbtom on C.aoschata.
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Host 22, Hicobtiana lubinesa b,

No vizlblo oym;toms appearsd vithin 30 days
aftcr inoculation with any of tho isclates, BHaek
incculation of M. glutinosa to C, poschata also did

not produce any syaptom on . moschata.

flost 23, Higotioo: gylvootnis L.

o vioible gympboms appsared within 30 dayps

afisk {nnowiafhion with any of the lsclates. Iock

inocenlation of i, gylwestris to . moschata slse

d1¢ not produce any cyavtom on O, moschata,

Hoat 24, Hicotiana rustiea 1,

Yo vicible oympbons appoared with 30 days
aftor lnoenlotion with any of the isclates, fack
incculation of i, rustica to ¢, moschata alse did

e SRR S - MRS A S 2

not produce any gynpbam on €, mgosebata,

bost 25, Fobtunis hybelda Vilm,

Iaclate _@5._1

e
" uven keoping the plants for 30 days after

inoculgtion, no viuible aympboms were appsared on

the ourfnee of the lanima. Vhon the iselate wag

Taek inccuiated fronm inoculadtod P, nybrida to

S, mopghata plants, 20 syaptons of isolate 4,

on J. poschate {(Pable 6) werc obsorved,

o



é 'ptm ot
| TAEetts Soaiate he

E.hybrida’

PIATE «XXI Symptome of isolates A, and A on
Zetunia hybrida
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Hnllar rosulis were aloo obtainad with

g < . {3
uhe 3.5.3(}1&»3 &4 Rl «&6) &?* ﬁ%{} aﬂ\l Agﬁ

Ieela ta A.ﬁ

Pirat viaidbls symptomo appeared aiter 10
days of incculation in the form of small yellow
anets i::x;:g_”*h“ﬂy ddatributzd on tho antize

curface of the lanima, UVithin 20 dayso after
incoulatlon, the surface of tho lamina appeared to
be mobileld with slight fatorveiral chloroois, The
in of the lanin gshowed unmyd eurving

(Plate AXI, Piguro 44, .

Uhen the ipolate wan bachk incculated Irom
infeeted P hyhzida to 2. noschate plants, symptons
zinilne fo iszolate 4y on G, z%mscmta (Table 6) were
obaooirved,

i1coiate AS

Firgt vieidle aynptoms appeared sfber 9
doyn of ineculadion, Phe vymphons produwced by
the isclate Lg wewe Zound 0 bo aimilzr to that

. P 3 ereil 4 .
Pound o4 th b

rooults with the

g
O
; ]
o
o
(1)
oot
)
3
=
(4]

tuck inoculation to C. moschala plants appeared
to ho oinilar to the isolato &, on C. moschata

(i&bl@ 6};

Ioclate AS

L e e

mrst vwible oyuptons appeared afer 10 days
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£ inoculation im the forn of irrpgmiar yellow

suote on tho lamima, Ulthin 20 daye after Iinoculation
the suvface of the lanina showed mottling and

. Antorveinnl chlorosis. %he margins of the lamina

cshowed upmmrd curving, Phe size of the loaf
{(1meluding lonina gnd the petiole) was found to be
roduced, %ho longth of tho iateraodes ms also
roduced, A8 2 result, clustering of the leaves

took place which gave g zosctie liko appearance fov

the plant (Plate XXI, Figure 45.).

vhon. the ioolateo was bacgk insculabed
from infoeted P, hybrida to C. moschata plants,
croptens oimilar ¢o ioolate % on €. meschata

(2ablo 6) wore ebosrved,

Host 26. ¥icis faba L.

o vieible gymptomo appeared within 30
days aftor inoculation with any of tho iasclates,
Gack inoowlation of ¥V, foba to . poschata also did

apt produce any oympton on C. pedchata,

RBost 27. Fhassocius Mm?ﬁis Tie

To vioible gynpbtome appoarcd within 30
days after inceulation with any of the isslates,
Dack inoculation of P, wulgnris o €. moschata

aloo 4id not preduce any syapton on €. meschata.
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Ho vicible oynpboms appeared within 20
days aftor incculotion with any of the iscluates,
Pack inoeculation of E. sativun to C. moschata also

also did not produce any symptom on U, meschata,

Host 29, Broopica canpegtnis I, var.Sarsan,

I's wioible oymptons doveloped within %0
dayos afior incculotion with any of the icoclates,

(m back incculation from B, campusiris var,

Jamson to g, nopehata howowoer, ioslata A.5 produced

typical synpiono on ¢. mosehata,

Host 30. Spimacea olerucea L.
Uo vieiklie oyoptone devwelorned within 30

days after inceulation with anmy of the isclates.

Tut en back inoculation from 3, gleracgea to

C. Ingehnia only ifoolade e arolueced typleal

Oymptos on L. mogchata,

Host 71, fapieq jameya L. var, Tashington
Mo visiblo gynpioms app.ared within 30 days
aftor inceulation with any of the isolabos, Back
Inocudasion of €. pauaya vc;?. vachingbon to
G+ @oschata oloo did net producc any oyuvton on
[y

» Z0BCHAER . -
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lost 32, Chenonsdivn amavanticolor Cosbte ot Heyn

Ie vieible sympions appoured within %0

ays afber inceunlation with any of the lsoiatoes,

fock inoculation of Lo amaranticolor to €. nosehata

alzo did not produce awy sympton on €, mogchata
m

Yost 33, Chopopodiun guinen 7i1ld,

Ho viodble eyoptono appeared within 30 days
after incculation with any of the isclates, Dack
incculation of §, gulnea to . pogchata algo did

not produce any syopton on ,§_‘. moschatd,

Host 34. Iota yulgamie L.
o visible synaptons develeped with 30 daya

after inoewdation with any of tho isolates, But

on btach incculation frem B. yulgarig to C. poschata

oaly isplate A, yroduced typiczl sympitens on

g neschata.

Hoot 35, Vinga rogca L.
Ho visible oynptens appoared within 20
. days aftor incewlation with any of the ioclates,

Fack inoculation of ¥, rosea %o O, meschala also

aid not produco avy oympton on L. noschata.

Host %6, Yomphrona globosa I
Ho visidblo oyoptons appearsd within 30
days aftor inoculation with any of the isolates,

Tack imoculation of G. globosa to C.moschata
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aleo did not produce any sympten on £, moschata,

Hoet 37. Zinnia colerane Jaoq.

Ho viciblce symptoms appeared within %0

dayo aftor incculation with any of the izolates.

o

mnelk incenlatlon of Z. slogons o O moschata

also dld not produes any oyapstom on O, noschata,
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¢) Insect transmigsibility of tho isolates

Data obtained on the transmiseibility of the
tsolatos for the type II synptom complex by A, gossypil,

I« persicac and I, tabaci have boeon presented in the Zable-12,

-

Data obtnined on the persistonce of isolates in
A. gosoypii, . persicac and B. tabaci have hoen procented in

It io evidont from the Table-12 that A. gossypii
transmitied the ioolatos ;:.5, A,?, % and .&9. Pho poreontages of
transmission of thosec isclatcs wore found to be 37, 43, 25 and
22 raapectively., Tdme reoquircd for the appearance of sympions
wag fourd to be 5«7 days, Thooe isolates howover could not be
trapomittod by M. pexgicae and 3, todaei. Isolates Ay and &g
were found to be tranemisaible only by . seroicae and nob Yy
A. gossypii and D, kabacl, @he pereentage of transuisslon of
these isplatos wero found to be 40 for both the case, Time
roquired for the appearance of symplom vaia found to be g daye.
Tho Lsolate A alone wie Tound o be tranmmaissible by D. tutaci.
- The porecentage of transmiosion was only 32, Time roguired for
the appearaneo a,\.‘."- oympton was found to e 10 doys, This isclate
was howevor, could not we tramsmittcd cither by 4. gogseypil or
s pexsicae,



136

N -
= - - - S¥ L by L
- - o 8 - - ?w ¥
¢
2% 0t ~ - <+ - “y %
e - - - - - *M.ﬂ W
wos

~3rfe Jo 20U uosldnfy I6 00 wosduis Fo

«pIvodde oug ucty -uvzoedde sug - Qo3 oounzreddr oya

10T00TTT IO a0y poarabox ~9CTUY FO0  xOF poarnbox «DOTUT JO 2067 poarnves

al'pauodsed gfry Joton  oJdnytooadd ofop ro*onn ofvyuooTog gfcp zoto
Tovqury vIcioog SeqvIony ‘ON T4

*LUSh THTGUY UIOTLO; pPUD *oTog
BEOTOR00 Snadl; ‘ICAOTD TI0ACE0Y DIuLy Aq S03UTIOCT 0ul Jo L3TTIGIOSTOSULIS 24 OTGGR




137

In tho e orimont for the morial tmnwiusiﬂn of the
respeetive Imlatﬁa by A, geosoypil, 1. persicas and 3. tabael
{Table~13), it was found thot the porcentages of branomission
with zospoet to time wvarled with the isslates, Ioclates ;35,,
Age Ag and Ag were 4. gosoypid transmissible, Onee vizulified
with b and Ag, the aphide could tranonit tho vespoetive viruscs
upbo 96 hours, but tho aphids virulifiad wiith . ;5 and Ap vould
transmit the vespoctive vivuson upbo 72 houve and &4 hours only.
Tho isclates 4, and A; vero [, . persicac teansaiseible, Onee
virulified, the aphido coudd tranonlit both the viruses upio 95
hours, Tho isolate A,? was I, mm el tmanemineible, oo viculie
fied, this whitc fly could trancnlt this iocinte upto 40 hours

only.
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d) Electronmieroscopy of tho isolates

bata obtained on the detorrdination of the length and
breadth of the virus particles of the isolatee have been'pmsented
in the Table-14,

" Table 14. Sige of the virus rarticles of the nine &ifferent

iaolates

S1.50, Isolates . Average length(m) Average Breadth (mm)
(Average of 10 {(Average of 10
abscsmtﬁ.cm) abﬂsmticm)

1 A, 2.5 Y

2 Ay 567,5 | 14,0

3 Ag 725,0 12,5

4 'éq_ 525.0 12-_ 5

5 Ag 74346 15,0

A Ae 6?5-.’9 ’ 12,5
8 o X I 20,8
9 39 785.0 : 12.5

Tt 15 evident from the Table 14 ard Plate XXII - XXIV,
Figure 46-54 that the shape of all the virus particles appeared
to be flexuous rods, but the size of them varied considerably,

The longth of the paﬁtiales. of the isolates varied from 525,0 m 0
to 874.,9 » M and brcadth vorisd from 12,5 na to 20,8 I Al Iceng‘bha
of vima rticles in case of isolate &y and 4, were found to be
525,0 m and 587,5 B rospeetively, The breadth of the par#icles
of these two isolatos wae found 0 be 12,5 m/ex and 14,0 mA



Flgure 46, Virus particle of
isolate A,

Plgure 48, Virus particle :
of mﬂ'é:*n,

- =

PIATE «XXII Slectremmicrogra of the partic :
from different isolates. -

T

——



Figure 54, Virus particles of isoclate Ag

PIATS -XXIV Zlectrommicrographe of the particles
from different isclates,




Flgure 50, Virus particles
of isolate as

Figure 51, Virus particle
of isolate AG

&
& >
't
Flgure 53, Virus particle
Flgure 52, Virus particle of isolate 39
of isolate A-,

PIATE=XXIII Electrommicrographs of the particles
from different isclates,
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'.ulﬁ.}ﬂnly. In case of isolate A“.ﬁnhuihoztb particle

was found to be 675,0 m/ and breadth was found to 12,5 mu,

The length of the particles in case of isolate 4., A,.A,lﬂl’
varied from 712,5 mA to 785,0 m A, The respective length of !
the particles of these isolates was found to be 712,5 n ./, 725.0 l’.'
743.6 nu and 785.,0 m fd, The breadth of the particles in case of
these isolates varied from 12,5 na to 15,0 m In case of

isolate Ay, Ay and Ay the breadth of the particles wae found to

be 12,5 ma whereas in case of ilohh.,l.s.ﬂu breadth was found to

be 15,0 mu, The length of the particles in case of isclate 4,
and Ag was found to be 825.0 mm and 674,9 mau respectively amd -
the breadth was found to be 12,5 m/m and 20,8 o/ respectively,
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Data obtained on serological studies have been
presented in the Table-15, Plate XXV~ XXVI and Text figure =5,

When the antigens of isolate 12. A, and A, were
exposed to the antiserum of isolate A, (u,) three characteristic
precipitation bands ( band 2, band 3 and dand 9) appeared, But
exposing the antigens otuchtth'. L‘MA‘ to the same antiserum
only two precipitation bands ( Band 2 and Band 9)were obtained. |
Similar results were also obtained with the antigens of the isolate
Ay Ag and g reacting with a,, But in this case precipitation
band number 11 and 12 were observed (Text figure 1 (A,B,C) and
Figure 59 (Plate XXV) and 66 (Plate XXVI) ,

When the antigens of isolate 11. A‘ and A‘ were
exposed to the antiserum of the isolate A, (a,) no precipitation
bands were appeared, But exposing the antigens of the isolate Ay
A., and A, to the same antiserum only four precipitation bands
(band 2, band 3, band 7 and dand 8) were obtained, Similar results
were also obtained with the antigens of the isolate Aoy Ag and g
reacting with a,, But in this case precipitation band mumber 2
and 7 were observed (Text figure 1 (D,2.and ¥),

"hen the antigens of isolate A4y 1.4 and Ag were
exposed to the antiserum of the isolate Ag (a,) two characteristic
precipitation bands ( band 2 and band 12) appeared, But exposing
the antigens of isolate A,, Ag and Ag to the same antiscrum three
precipitation bands ( band 2, band 5 and band 9) were obtained,
With the antigens of the isolate Aq, Aaultgmou.uthth
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same antiserum four precipitation bands ( dand 2, band 3, band 8

and dand 9) were observed (Text figure 2( G,H and I) and Pigure
60 (Plate XXV), 62 and 64 (Plate XXVI),

When the lntu-nlottnhtlL‘.A‘.nGL‘m_
exposed to the antiserum of the isolate A, (l‘) two precipitation
bands ( band 2 and band 3) appeared, But exposing the antigens
of 1solate Ay, Ag and Ag to the same antiserun three chavasteristic
precipitation dands ( band 2, band 7 and band 8) were obtained,
Reacting with the same antisorus the antigens of the isolate Agy
Ag and Ag produced only one precipitation bdand (band 2) (Text
Figure 2 ( J, K and L) and Pigure 65 (Plate XXVI),

/

¥hen the antigens of the isolate A,y A, and Ay were
exposed to the antiserum of the isolate Ag (.,) two characteristic
preeipitation bands ( band 6 and band 9) were observed, But 4
exposing the antigens of isolate Ay, Ay and Ag to the same utuu-
three characteristiec precipitation bands ( band 2, band 3 and
band 13) appeared, Reacting with th: same antiserum, the antigens
of the isolate Ay Ag and Ag jroduced four precipitation bands
( dand 2, band 10, band 11 and bdand 12) (Text Pigure 3 (M,N and 0)
and Figure 57 and 58 ( FMate XXV),

Vhen the antigens of the isolate Ags L‘ MA‘
mmomtom:numozmuohhg(t‘)m
preecipitation bands ( band 1, band 2, band 3 and band 4) appeared,
htmmnnumuoxmhhta.A,MA,wm“
antiserum only two precipitation bands ( band 2 and band 3) were
oboerved, Reacting with the same antiserum, the antigens of the
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isolate Agy Ay and Ay produced five precipitation bands ( tand 2,
band 3, band 5, band 6 and dand 7) (Text Figure 3 ( P, Qand R )
and Pigure 61 ( Plate XXVI),

Mtbmuuhmhtcl1.l4lﬂl‘
mmeudtothanumortbmu&,(a?)mm
precipitation band ( band 7) appeared, Similarly exposing the
uuauotmnuag.t,ma,utumuumw'm
precipitation band appeared, But in this case precipitation
band appeared, But in this case precipitation band mumber 2
was observed, Reacting with the same antiserum, the antigens
o!tht.ﬂlhﬁ.&‘aﬂl,lmm&mmlﬂhuﬂ“
(vand 9) (Text Figure 4 ( 5, T and U ),

When the antigens of the isolate A, A, and Ag
were exposed to the antiserum of the isolate Ay (ag) four
characteristic precipitation bands ( band 2, band 6, band 7 and
band 8) appeared, DBut exposing the antigens of the isolate A,
Ag and Ag %0 the same antiserum no precipitation bande were
observed, Reacting with the same antiserum, the antigens of
the isolate Apy Ag and Ay produced only ome precipitation band
(band 9) ( Text Figure 4 ( V, Wand X ),

When the antigens of the isolate A, A‘MA‘
mowtothnmutbmulg(a,)m
characteristic precipitation bands ( band 2, band 10 and band 11)
were observed, Ixposing the antigens of the isolate Ay, Ag and
Ag to the same antiserum alse, three precipitation bands appeared,
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But in this cace band number 7, 10 and 11 wezo oboerved, Neacting
ith the sane antiscrunm, the antigsne of tho iasslato hge By and Aq
produced only one precipitotion band ( band 2) (Tozt Figure 5 (¥, Zq
and Z,) and Figure 59, 56 { Flato XXV) anmd 63 ( Plate XXVI),

Tablo 15. Anbigonie volationsndp between $he virus icelatos
P

S,  Antie A an ¥t & g e n
"Ho. . oera - - = : » - —

Ay by Ay by ig Ae R A

Mumber of precipliation bandg
1 Qy 2 2 293 2 9 2,9 11,92 = %
& 8y b4 T 2:3,8 z z x 7 x 2
3 a 2 2 2 2 245,9 12 e 22350 248
4 24 I T8 e 243 % 2 b4 % a
5 ag X 8,13 2,3 i 2 6,9 =z n 2,10,11
12

6 Qg 2 2 2 Red 2,5 122,353 2,7 2,5  2,3,6
7 84 7 a 2 b % 3 %} ® %
8 a5 247,686 = g 3 bid Z b4 a9 b4
9 '5359 ’ﬁ T430,11 x % x 13, ‘H pid = 2.

#* The deslguation of tlio preeipitation bands has bson twmde
acoording to MHooedanf 1975).

o

% = Ho precipitation bondo qarnooanad,

¥rom the Table 15 it io ovidont that vhen entiserun of ome

isolate wos oxpoesed to antison of obher isolates, diffowont typon of
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p@ci@imﬁcﬂ lines, as a méaulﬂ of antigens-antisera reaetions,
were ohoorved, In all, 19 types of preeipitation 1izzes were
obearved in- theoe iaomtes; Thon the antisorun 4, vas axp@mé

to the antigens of nlme isolates (Ags Aps fgs Ags Agy bgy Agy Agand
Ay )s 4t produced five precipitation lines mamely btand nuabor

2y 3¢ 9y 11 ond 12, (hon the anblsorum a; was exposed to the
satigens of nine iaolates, 1t produced gix precipitation lincs
‘vamely band number 2, 3, 5, 8; 9 and 12, Uhon the antiserum aS
wag exposced to the antipgens of nine iesolates, it produced cisht
procipitation bands namely band number 2, 34 6, 8, 9y 10, 11 and
12. Hoaeting with the antigens of aine isclaibca the anteoserun Gy
was found to produce four procipitation lines in common with
antiserun a 4 and thoy were namely band mumber 2, 3, 7 and 8, Vhen
the antiscrun a, vas exposed to the antigens of nine icolates, it
gﬁeﬁa@eﬁ poven proecipitation bands maoely hand ambor 1,2,%,4,5,6
and 7. Vhen the antisorum 8y mg exposed to the antizoens of nina
iaéla'ta:s, 1% produced only twe precipitation bands mamely hond
munber 2 and 7. Uhom the anbtiscrunm Qg WaB cxposed %::; the anticens
of ning isolates, 1t produced five procipitation bandy nomely

” “smbw 2y 5, Te 8 and 9. Vhen the antiseram ag s cxposed
to the antigens of nine isolates, it produced Four proecipitation

tands samoly band nuabse 2, 7, 10 and 11,



Do BIOCHETICAL CUATGAS II FIT. HaAVJS OF CUCURATRA TIOJOIATA FOIA
PLANPE INCCULAZID | 12?’5 JEPVoAHE VIAUS IU0IA TS AT DIFTURLHD

STAGL IS o PA”SQLmiZJSI 3

Iota obiained on (a) chlorophyll {a,b and sotal)
{b) buffer solublc proicinm (e) total (PCA precipltable ) sap
prodein (4) re@mins sugnr and starch and () ribvonucloic acld
(QEA)eontont have hoon prescritod in Zables 16 - 23 and Yoxb
Flgurcs 6 - 13,

{a) Shlorophylil (a, b and total )

I% io ovident fron the fnble-~16 that duc to
incewlation of all tho .iéalzs%as' to hoalihy mempkin plonts,
rodustion of chlow cophyll g content wag obsorved, At Shote I
pinimvm reduction was oboorvod im gase of iselate Ay where
ehlorophyll a contont wan found %o be 0,Z0mgm ac eomparod O

hoalthy where chlorophyll g was found to be 0,24 mgn, Hoderate

redustion of chloropbyll g coniont was obmerved in case of
isolate Ags Doy Af). y Mg Ly and .ﬁs.g where ehlorophyll @ content
were fouad to be 0,15 mem, 0.12 nam, 0,17 Dony 0.%4 ngny 0,12 ym
Cand 0,15 ngn mspaatiivel « Larimum reduction was obhsorded In
cage of igolate ng and :xﬁ whore chlerophyll g content was found
to be 0.06 nom and 0,04 mpm z:*:::spccz*iv@ly* A% E%isa{,ge IY oinimum
rodustion was obsorved im case of ieolate Ag where chlorophyll a
contont was found o be C,3% mem, In easo of foolato ﬁ,, &4

and A7 also,reduction of chlovophyll g was found to dbe very
eloge to the nininun ond their reoopoetive combents were fLound to

be 0.25 mgn, 0,%0 orm and 0.27 nom.  Bub thio roduebion was nore
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ag-compared to isolate Ag. Hoderate reduction wis oboorved in
cass of imolatos Agy 4y and 4, waowe chlovophyll g econtents were
found to be 0.16 mgm, 0,135 mon and 0,15 pam reogpectively.  Vaximunm
reduction wae observed in gasce of isolate A, and by whero
ehloronbydl g contents vere found to be 0,05 arm and 0,08 ngn
respeetively. AY Stage III the weduction of chlorophyll g was
Zound to be too high in cape of Qll isalé%:esgme@t 23.3 and &,5
where mederatc roductions werc observed and the chlorophyll g
eontonts in those two cases were found %0 be 0,17 mym and 0,16 ngm
reapectively. In eaoc of )iaalat@ Bqs Aoy .% ’ .&6.. &7, Aé} und &9
the ehlorophyll @ contonts wore found o Lo 0,06 ngm, 0.09 ngn,
0,08 vrm, 0,05 ogmy 0,05 nem, 0,05 oca and 0,00 pgm respoctively.
In cace of healthy leaves the chlorophyll 2 content was found to

be 0,24 mon ( Texb Pigues & ),

“hen etage mean van considercd,only Stage IIT gignificantly
roeduced ehlozophyll g content, vhen isolate mcan vas considered
all tho isolates significauntly woduweod chlorophyll g contony, At
Biage I, all the ipolatoes cxeepd isolale fkg cinuificantly roduced
chleorophyll a content, At dtage II all isolatcs exzeept isolate
&4 and }iﬁ rolduced 1t aignificantly,. At Stage IIT all the isolates

wore found to reduco chlovophyll 4 content signiflcantly,
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TYable 16, Chlorophyll g contont of the leaves of pumpkin
(C. moschata FPoir ) plants at thres differont
atases of pathogonosis afier being incsulated
with the nine pumpkin virus isolates

51, Isola- Chlorophyll & content aAverage ‘'F!'  C.D,
Hoe too (nen/en of fFech waight) - test ad 5%

Stage T  Stage II  Stage 11T

A, 0.15 0,85 T .06 0,45
0,12 0,05 0,09 0,08
| 0,06 0,08 0.7 | 0,10
By 0.04 0430 0,08 0,%
0,47 . 0.16 0416 6,16

5 ‘ ‘ : * 0,02

Ny s
fur
2

W
=
AR

Y
v

Ay 0,92 0,27 0.05 0414
0,20 0.13 0,05 |, 0.12
b 0,15 0,15 0,06 0,12
10 .fedlthy  0.24 8,35 0.24 0.27

R T ¢
3=

Averass 0.13 0,20 .10
B tost *

0.0, at 5 0,01

Stage ® Isolate B Logt = ¥

ubdat 5 = 0,05
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It {5 evidont frem the @abla-d? shat dus to im)cu lation
of all the isolates to healthy pumpkln plants, rsdugti@n ot
¢hlorophyll b content vas observed. A% state I minimun reduotion
vas observed in case of isalate AQ s Where chlorophyll h content
waa found to be 0,70 mem as ccmmma to healthy where ahlamphyu ,
g was found o he 0.76 mgm. Hoderate reduetlion of ehiem;;hyn b ,
‘eontent was observed in case of 1501aten Ay Agy - Agshgy Ay and Ag ]
whero chlorophyll b contonts were found “w m 0,46, 0,42, '@,3‘5,
0,50, 0.45 and 0,54 mgm xaapacsi?@lg. Egamsaum reduction was
obasrved in case of isolate Az and A, whors e’hlamgi;yn b contents
wara found to be 0,25 amd 0,18 respectively. At Stage IX
minimum reduction waa obscrved incase of isoplate By wﬁﬁm
ehlorophyll b content was found to be 0,70 ngm as.compared to
h@él%hy where chlorophyll B content was found to ba 0,72 ngm,
Moderato reduction of chlorophyll b condent wae ‘e!ﬂ:sawéﬁ in core
of isolate A4y Age Ag and A, where chlorophyll b content was found
0 be 0,56, 0.48, 0,62 an2 0,61 mgm vespectively, Isclates Ag
and A4 roduced chlorephyll b countent too miich and in both the -
caggs the content vao found to be 0,35 hgm, Raximum roduction
- was obacrved in cago of Ay and A, where chlorophyll b contents
‘were found to be 0,14-and 0,22 mgm respogctively, At Stags IIX
all the fsolates ware fom to roduce the content too much,

The ehlere;;byll econtente with the isolatss &” Aa, 53. &&,&.3,
A7 and Ag wers found to ‘be 0,11, 022, 0,41 ,,6.23,, G.-. 5y 0,14 and
0,17 mgm reepeetively, Maximum zeduction of the chlerophyll b
content was observed with the isolate A4 and Ag, The chlorophyll b
contents with them were found to be 0,09 and 0,08 mgm reepectively.
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Vhea the chlorophyll b content of healthy leoves at different
otages ware compared, it was also found to decrsase with age

{ Text Figuve 7 ),

then stage mean was considered, Stage IIT siguifieantly
reduecd chloraophyll b content. Hhon isolate moan was considered
all the iselates significantly reducsd ehlorophyll b contont,
At Stage I, all loolatcs excoph A, signifieantly reduced
chlorophyll bh. A%t Stage II, isolate Ans &3, ;&5,_ ﬁﬁ and ‘Ag
reduced it algnificantly. At Stage III significant m@uqﬁm
of chlorophyll b content was obsexved in case of isolates Agy

Aﬁ‘. A7 ' a&g ﬂﬂﬁ Ag.



Table 17. Chlorophyll b content of the leaves of puapkin
(€. moschata Poir ) plants at three different etages
of pathogonceois after boing inocculated with the nine

punpkin virus isolates

Sl. Icolate |

Chlarmgﬂa:}ll b content

Averace '%F' (.D.at

o, ( aen/cn of fresh weight ) B

Stage  t4ope IT Stago Ii
1 él,' 0,46 0,55 0,11 0,33
2 fp 0.42 0.14 0.22 0,26
3 As Q.25 0,22 0.41 0,29
4 ‘A4 0,18 0,70 0,23 .37
3] Aé 0650 0,62 0,09 0.40
7 A7 0.45 061 0.14 0.40
9 »"Lg 0.54 0,33 0.17 0.35
10 ealthy 0.76 0,72 Q.41 0,63
Average 0a48 0.47 0.21
P test &

.06

C.D, at 5}

whage x Ioolate

MY begt o ®

.8, at 5 = 0,20




152

It o eovidont fron $he Zable~i8 that due to inoculation
of all the ifaclates to healthy pumpkin plants, roduction o¢f total
chlorophyll content vas obsorved, At Stage I minimum reduction
vas obgorved in ecasc of isolate A& wvhere total chiorophyll contoent
was found te bo 0.91 ngm as compaved to healthy whero total
ehlorophyild was found fo he 1.@0 ngn.  Hodarate roduckion of total
chlorophyll content wae cbesrved in case of isolates Ag, &9, Ags
Ays A and Ay vhere total chlorophyll contents wers found to be
0,73, 0,69, 0,64, 0.61,0.57 and 0,54 ngm Teepectivelys Iaxinum
reduction was @bserﬁaﬁ in case of isolates 33 and Aé where total
chlorophyll contonds viors fcﬁnd to be 0.32 and 0.23 mgm roapoetively.
At 3tage II aininum reduction ef\te%al chlafaphyll coéﬁunz s
obsezved in cose of ioolate A4, Acy A? ard A, where tgs Eeségctive
chlorophyll conionts wero fbunﬂ-ﬁ@ be 1,@0,l0.95, 0.8 and 0,82 ngm.
loderate reduction éf total chiowophyll vas cbsorved in case of
laolate As, ég, Ag and A where the contents were Zound to be
0,64; 0,48, 0,47 and 0,31 e reopecetively. azimum yeduction vas
oboerved in ecase of isclate Ao where the chlorophyll eontent was
found %o be 0,19 nom. In case of healthy,the tobal chlorophyll
content was found o he @,07 ngm. AV Stage IIT in case of healthy
loaves the total chilorophyll conmtent vas found so be 0,66 mgm,
Minimum roduction of tolal chleorophyll conient rmg observed in
cage of isalato.kgland AS vhere the chlorophyll contonts were found
to be 0,57 and 0,41 nm roopectively, loderate zoduction wag
obperved in caas of isclate Aoy A4 and Ag where the gblaraphyll
contonts were found to ke 0,31, 0,32 and 0,29 ngn respechively.

lazimum roduction was observed in case of isolate 4,,A; and 38
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- where the chlorophyll contonts wefa found to bo 0,17, 0.14 and
0.13 ngnm rospeetively{ Text Figure 8),.

Uhen stage mean s considered,Stage IIT was found to
significantly roduce total ehlorophyll cortont, Uhen isclate
meanAﬁaB considercd, all the isolates wore found to degrsase
total chlorophyll conbont, Ian all tho threc stages all isolates
wers found $o docreace %otal chlorophyll conitont sigaificuntly

vhon compared with healthy of cach stage,
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Table 128, Yotal chlorophyll condent of tho lsaves of pumprin

( € gposchata Poir ) plants at three differcat

otages of pathogenesio aftoer heiang inooulatod with

the nime pumpkin virus isolates

g1, Ioolate Total chilorophyll content A

ivorase 'Rt

g.u.a%

110, (ag/ea of fresh woight ) tast %
Stage I Stage IT  Stage III
' Ay 0,61 0,82 - 0,17 0,53
2 By 0, 54 0,19 0,31 0,35
3 Ag 0432 2,54 0,57 0,40
4 Ly 0.23 1,60 0,32 D.52
5  Aq 0.73 0.64 0.41 059
9 . # 0,01
7 e 0457 0.86 0u19 0455
8 iy 0.9 0.47 0.3 0,50
10 Iealthy 1.00 1,07 0.66 0.91
Avernage 0.62 83,63 031
FY oot *
¢.D.at 59 0,006
Staze x Isolate P test = ¥

0.B, at 53 C = D02
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Ter selubla protein

[ o

Y

b)

It oic avldoos £20u e Tableo-19 that all the

isolates oneccpt leoclate A, awl zz..5 ingreased the buffer solible

C'Z

nrotoin vhen eonparad with healthy at Stage I, [oolthy leaves
wore found o hawd O.  Em 02 buficr goluble protelr e Taxinum

wratoln contont oo obhaer sﬁa in came

inoraonpe of butior oolublo i
of igolate A waore LY was found $o 1 .00 ngn, Tlederate

6
inorcane wad obscrved in eace of isola"‘e .113, !;9, A?, sl{} and ,4}1
whexe the bulfer soluble gamtdm c@niﬁan‘ts wera found to bhe
0.94, 0,88, 0,79, 0.67 nd 0,37 ssm‘raf:emctively, Icolate z‘;&
increused tho buffer solubdle protein vezy 1ittlo and 1% vos
found to bo 0,48 mgm, Isplato An anﬁ, -&,;., nere Lound to dogrouse
1% and the buffor soluble proiein consonts w;’z:?fz these were

found to bo 0,33 and 0,44 nem roopoetivelye At Stage T in ease
of healthy tho buffor solublc protela content was found %o bo
1.56 mgms  Ia this odasoe tl0 bl o2 soluble "’*I’Ofm,i.ﬁ content vas
found %o te doerocqued in easo of all isolates. Inxinum deerense
of the contont was obosrved in case of tgolate .!;7 angd fe hero
the contonts of huffor colvblo zrotein were found to Bs 0,%0
and 0,99 uam roonsetivoly, I‘?a:icz:aﬁ@ deereape was ohacrved ia

i

case of ioclate fog % , AG' :&B and ﬁg where the contoants of

buffor soluble protain wore fomnd to be 1,00, 1e22, 1444, 1.05
and 1.21 oom ospotively, fdaimm decrcaco wme found in ease of
izolato by wihore the conbent was found to Do 1.69 m only,

. Y Ea B -
contont man Lovnd to

W

Izolate ,11 vas found o inewcase i¢ and tho

bo 1,75 som. 4% Slage IZI ths Goaldly leaves mero found to nve
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BUFFER SOLUBLE PROTEIN CONTENT OF THE LEAVES OF PUMPKIN ( C. MOSCHATA. POIR) PLANTS AT

STAGE
THREE DIFFERENT STAGES OF PATHOGENESIS AFTER BEING INOCULATED WITH THE NINE PUMPRKIN VIRUS ISOLATES,

1

STAGE

1

STAGE

TEXT FIGURE 9.
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buffar soluble protein content ag 0.45 mgm. In tsl*ﬁ'.a Stage

a1l the ‘lsolates were found to increass the buffer soluble
protein content, Iaximum increase was obgerxved in case of
isolate Ag shere the buffer soluble protein contont was foand

to be 2,10 mgm, Hoderato incrense was observed in cage of
isolate Aps ﬁ§;, &5, Aé and .As whars the em;tantsr wvare found to .

be 1,59, 1472, 1,92, 1,71 and 1,66 mgn respeetively, Uinimum
m::eaafe?m?a ebsezvvé& in case of isclate L PP A-‘% and 37 where

the contonts were found to be 0445, 0,66 and 6,79 zagm z‘es@eetivaly
(2@% Flgure 9).

When atagéa nean vms» congidored, éi:ag@ ITI was found to
inereage buffer soluble proteln content significanily. vhen
iaala?ze nean way conaidered all iaélama were found to ingrease
it significantly, At Stage I, all isclates except Ag and Ag |
significantly inéreamed bulfer soluble protein content in
comparison to that aﬁl the .lwaJ,ﬂ'x;;z%,b At‘ Stme I7, all isolates
exeept Ay and xgﬁ ﬁigniﬂaénﬂy reduced 11:,“ But at Stage IIT ,
all the ifsolates wers found to ingrease buffsr soluble protein
content with respiet to that of healthy,
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Cle 19, Dffer anluble pootoln contont of thoe leaves of
punpisin ( C. mopehata Poir ) olants at three
differcnt ctages of othorenesis aftor holns
incenlated with the ninc punpkin viras isolatos

81, Isolato tufior soluble wwotcin contont Average P! fL.i.atb

o, | o teat S
C o Stacge I Gtape II Stage IIX

1 Ay Q.57 1.75 Ved5 0492

3 35 0.94% 0,99 1.72 $.21

4 A 0,07 1.22 - 0,60 0,85

5 Ag 044 1,069 1.92 1435

< o 0,01

6 A 1.00 1.44 1.7% 1.30

? A7 Gc79 {3},9{:} . @.?E} GOS‘%

8 AG 0,45 $.05 1.66 4.06

?ig Gg\?g; 1§21 - 2:?@ 3%59

10 - lealthy 045 1,56 045 0.81

Average. - 0,66 1488 1430

¥ tost : *

Stage = Isolate P oot = ¥

C,0, at G = 0,02
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e) Zotal (90 precipitable) sap protein

It 4 cvident from the Zabls-20 thal &t Otage I
all tho isclutos wers found o imerease total (NCA procipitable)
- a:sap Ewetem contont, Iaxioun increasc wao observed in case of
isolate Ay where tho tokal: profelin contont was found to be
4483 mgm, loderate inereasc was cbacrvod in case of isolate
Aoy Agy Ay By , Ag and A, whore the protoln contomts were found
$0 B0 3,74y 4,06, T5.77» 2.90, 4,36 and 5.53 ngn roopectively,
HMinimum inerease was obsorved im ease of isolate 4, and A, vhere
the contonts were found to Bo 3,07 and %,60 mem m’mmc*‘eimw. In
case of healthy the total (004 procipitable) sap proteln comtont
was found to be 2,37 nom.  Ab otage I all the 4odlates oxcoph
Ag decreased total (IS4 mocipitable) sap protoin contont, Uinimum
deersase wae obscrved in ¢aso of isclate .ékg vhere tho content
was found to o 4,77 ogn. Dodorate decreaco was chserved in cane
pf isolate &_; ’ 'A4,, A7 and .-:&8 whezre tho contonts were Zound to be
3875 2418, 34237 and 3,2

Ay

were found bto Do 2,97, .46 and 2,6% ogn. Only icolato Ag was

5 nem respoetively, axione decreage was
obsarved in case of bpy & and Aﬁ waere - the respective contonts
getmﬂ to increaso the total (T0L precinitadble) sap protein contont
and the protein contont in thic cose wse found be be 7.00 ngm as
comparcd to healthy where the conbtont was found to be 4,08 ngm.
At Stago III in caseof homlthy the total (TCA proeipitabls)
aap proteim contont wmaa found 4o o 0,43 ngm. In thig stage
all tho isclates cxeept isolate &g wore found to increase the

total (204 preeipitable) sap protein contont, Maxlmus increnes
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waa observed iﬁ ¢ace of dsolate Ag where the content was found
to be 1.93 uom.  Lodorate inevoose was observed in case of
isomate‘aﬁ, A7 and Ag vhero the combents were found %o be 1,15,
153 and 1,35 ngm zospoobively., lilaimua ineroase was obsorwed
in cuse of 1s0labo Ay, An, 34 and Ay vhers the contents were
found o be 0,58, 0.55, 0,48 and 0,61 ngn rospoctively. Ounly in
case of isclaie Ay the total (20A @recipitab;e) gsap proteln
contont wag found to decwoage and the proielin eenﬁénﬁ in thisg

cuse wﬁa'fbund'tO'be*é.ﬁe mgm { Zoxt Pigure 10).

vhien stadm gﬁﬁﬂﬂﬁﬁﬂ comsidored Stage IX was found o
increage total (904 proeipliable) sap protein contont aiﬁnifieantiy.
Uhen ieclate Donn was coneidered, iselate An, Ay, 4y and Ag
woro found to increasc total (04 proeipitable) sap protein
content significantly whorcas foolatos Aye Dpy Aoy L,y and A,
oicni Zleantly roduced it whon compaved with the healthy. At
Stage T and III, all the isclates cignificantly inmerensed total
(§¢A Qragi?itaple) £ap pr@ﬁcin.eontent. At Stage IT isolate &5
aignificantly iﬂcreuaed\whcreas all othar idolates oignificantly

reduced total (WCA procipitable) sap protein content,
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Table 20, Dotal (904 preecipitable) sap protein contont of
the leaves of punpkin { C. poschate Poir) at
throe dificront stages of pathogonsois aftor boing
incculated with the nino puspidin virus ioelates

Hl. Inclate Dotad cap proteln{TCA proecipl- Avera- P! (,D.ai

1o, table) econtont | ae teat 5%
(ngn/en of frooh welght) :

Stage IT - Stage IIT

S&@oi
1 &1 3'03 3087 GOBC- 20‘39
2 Ag 5.74 2,97 0.55 2.42
3 Ay 4,06 2,40 1.15 2.55
4 AQ 3,00 5,13 0.483 2,22
5 Ag 317 700 0.61 3.79
‘ # 0.02

& Ay 44873 2463 0436 2.60
7 Ay 2,90 3.25 1.53 2,55
24 Ap 4,36 D23 Te35 .98
9 Ag 5.53 4.77 1.83 3.37
10 Healthy 2,37 4405 043 2,56
Avaerago 3455 J.82 0.88

T Jest #

CeDy at 5% 201

Stage x Isclate Y teat = W

C.2, % = 0,04
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d) Redueing sugar and starch

Tt 40 ovident from tho Table-21 that at Stage I
the redueing sugar content in hoolthy leaves was found to be
22,50 ngm, In case of all isolates oxecapt Ag tho roducing
susar contont was found to bo deorcased, Unimunm deorcase
of reducing cuzaz eontont was ohsvrved in case of by where the
content vas found to be 27,50 ngs, loderate decroase was
oboorved in cans of Ay, Ay and A, whore the contouts were feund
to bo 20,00, 23,50, and 20,00 mgn respochively, laxmim
deoreage was obselved in eamo cf,&g, A§ and A@ whiere the rospoetive
mmgar contents wero found o bo 5.00, 4.00 aad 3,00 nga.  in
case isolate ﬁg, she sume copibont wao found té ke 34.50 rom,
At Stage IT the reduveing surnr goncont in cace of hoalthy vwas
found to ba 15,00 nym,.  In thio stage the reduciaz swnr contont
was found to inmercase with 0ll tho Lsolaten oxeopt isolate 44,
Maxinun inercase was ohzorved in cnse of iselatc &5 aaé.AB where
the eontonts wwere found to be 32,00 and 30,50 mym roesyectively,
Yoderate ineroase was cbaerved in ease of isolate Ap, Agy By
Ay and Ag whore tho contanto werce found to be 25,50, 27.00,
28,50, 26,50 and 27,50 ugm respeotively. !Mpinum incresse vEs
obgserved iﬁ case of ioolatce Ag whore the content was found to
be 20,00 ogm, In casc of isclatoe &1 the rodvelng ougnr was
found to doercase and tho condent vaoc found o be 14,50 ngm.

At Stage TII the zoduoing ongor gontent of healthy luaves s
Tound to e 39.50 nau. Ian thle gtage iy redueing sumr coatend
in case of all igolatos wove Zound to deecrgase. Ilininun decraase

wag obhserved in case of laolaie Age 4o and &5 whero the conionts
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were found to be 39,00, 38,00 and 37, §G:"mg;m1 rospoctively,
Hoderate ﬁeémaa@ wag gbzaem ad in a«.we 0f isolate Ay, Aﬁ, ,,4
and A where the conbenta gmu found o m 23,50, 35.00,30,50,
22,00 amﬁ 30450 mem re@pee%mzely, Maxinue deorease was oboerved
in case of lodlate Ay where the contents were " found to be 249,80

ngn ( Text Figure 11),

fhen stage mean was considered Stage I significontly

wemamel the roducing suger oontent whereas slgﬁéi‘m«?m
S.ﬁermaa az&" this f*@mm?mi was obsos rrad ‘with sﬁag&; 111, “%*‘Tﬂ"z‘aﬁ
isolate mean wap eeﬁsidered significant Gecroase 6f sﬁa rodueing
suger was obsorved vhen compared with :Iez@alﬁay, Somo isolatesy
were found to incweage 1t bus that incresse ws fonad to be
méigé,iﬁéaﬁé; At State I significant peduction of roducing
auga‘r eemteza?s by isolaioes f\..g, Ay Ags faég &7 and Ag wag oheerved,

Stage I isolabes Aé%, fsg, é& and f«'a.g} wére found to increase it
gipnificantly, A Stage TIT no mggﬂlmmm effect s observed
| but im cage of isolate A, significant veduction of roducing ougar

content was obasrvad,
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Table 29, Reducing sugar content of the leaves of pumpkin
{ O« mogchata Poir) at threc different stages of

N

punpkin virus iaalat&e

 pathogensais after being ingculateﬁAwith the nine

355_\‘

S1, Isolate

deﬁcing.augar'eanxent
_ (men/em o2 dzy weight)

Stage I

Stage II Stage IIT

Averngas 'F¢
teat

.

D.at
5%

W M o= Ul B v M ow-w |
o
W

Ag

10 Hoalthy

5400
20,00
23,50
27.50 -

4,00

7400
20,00

3,00
34,50
32,50

14,50
25,50
27490

28,50

32400
20,00
26,50
30,50
27450
15:00

28450
21,50
35,00
30,50
37,50

39,00

32,00

30,50
38,00

29,50

16,00

21.67
28,50
28,83
24450
22,00
26,17
21433
33@35
29,00

*

6.99

Average

17,70

24‘ ‘Q:ﬁe

33,20

we test

»

383

Stage x Isclate

': 17 ¢ tost

= Not significant
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It 18 evident from the Tablo«22 that at Stage I
in ecase of healthy leaves starch contont wms found to bo 195,00
mgme  Isolate iy, Ag,y Ay and ﬁ? vas found to increase starch
content wheroas Ay Ay Ags by and Ag docreased it, Iaximum
incrcase of starch contont was obzerved in &, where the contont

wap found to be 217,00 wgm, Inm case aﬁ,A1g A3 and A7 the eontent
was found $6 be 136,00, 118,00 and 170,00 mgn r&@@eeiively.
taximun decersuce of starch content vas obsorvoed in‘ﬁg where the
eontent was found to bo 23,00 mgm.. In case of isclats Ag, Ag

and Ag, tho atar¢eh content wae found to be 107,50, 60,00,8%,.00
and 69,00 ngm, At Stage 1T in healthy leaves the sbtarch coabent
was found to be 12,00 ngr, In this séag@ all the isclates

except Ay incronsed starch content, oximum increcso wag obuserved
in case oﬁ'A? whore the e¢ontent was found to bo 121.00 megm,
Moderate inercase was observed in case of Agy Agy 4 ard A, where
the contents wers found %o be 89,00, 50,00, 70,00 and 92,50 mgn
rogpaetively, Uininum inercasc was observed in case of imelate
Agy hg and A9 whewe the contonts were found o be 38,50, 30.00

‘ and 29,00 oo respectively., Isolato Ap vES found $o &qayaasa

the starch content and the contont was found to b only 5,00 man,
At SHtage IIX fh@ atarch content of honlthy leaves was found to be
175,00 zgn. A% this stage all the isolates exeept isolate &g
were found to decrease the starch contont, ﬁiniéum decreasc wasg
found in case of ioelate Ay where the contont was found o be
?48,@G‘mgm; Hoderate decrease vAG obsorved in casz of isolate
Age Aps Ag, A7 and &9 where the comtont vas found ﬁnvba‘12&30,
50,00, 50,00, 53,00 and 28400 mgm:resy@ctivély% Masdmun deoreane
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was vobaema in ecase of isolates A@r and Ag whers the roopsctive
gtarch contonts vore foursl to be 9,00 and 1,00 mgm, In case of
isolate Agy tho starch contont was found $0 increase maximum and

the contont was found o be 282,50 z:zr;m {Text Tigure 12),

:.,B.ean ssﬁaru ;ean was connidored, Stage I significantly
increased starech content whereao Stage II signifieantly decreased
it, Uhen isolate moan wag eonsidered some isolates (A“ Asy A3,
Ay Ag and 5q) wore found to docrease and come isolates (.&4, Ay
and 'A‘7)‘ wera Lound to increasc it significantly. At Stage I, Ao
34_ and A.? significantly incveased and bpg Age Aps Ay and &9
“méaeea significantly., 4t stage II, all the isoclnies except ilaclais
‘Q‘ES incvensed gtareh conbtent signé‘.i’icanﬂy. At Stage IiI s 211
izolates réduced it oignificanily except isolates Ag where ”

algndficantl increuse was oboerxvel,

T
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Table 22, Starch contomt of tho leaves of punpkin (C. moschata
. Poir) at threc different stages of pathogomoais ‘
aftor boing inoculated with the nine pumpkin virus
isolates

$i, Isolate Starch contont Avorage 'P'  C.D.at
Fou . (nem/em of dry weight) test

S&g@ I Stage I Stage III

WO O~ S U Ut D) e

4y 107.50 50,00 50,00 69,17
Ay 118,00 70,00 50,00 79,33
Ay 217,00 92,50 . 9:00 106,37
Az 23,00 5.00 §,@a 987 . 514
Ag 60,00 33.50 288,50 27,00 -
Aq 470,00 121,00 53,00 114,67
Ag 83,00 50,00 148,00 87,00
A 69400 20,00 28,00 42,00 .

10  Healthy 115,00 12,00 175,00 100,67

" Average . 100,85 53,10 = 20,85

tF* test . *

Stags x Isolate 1Pt oot = ¥
¢.D, at 5% = 372
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@) Ribonucicic meid (RNA)

It 4o ovident from the Table-23 that at Stage I
the R¥A content in healthy leaves was found to be 2,85 mgm,
In thie stage all 'the isolaten wers found to decreage RIA
content. linimum doorcage was obgerved in case of iselate 4,
and 4, whore the contonts were found to be 2,50 and 2,28 mgm
rospootively, Moderate decresse was observed in case of isolate
By Azy Agrhy and Ay vhewe the contents were found to he 1,56,
1.25, 0,81, 0.80 and 0.87 mgn respoctively, HMaximum reduetion
was observed in case of isolate 417 and Ag where the contents
woere found to be 0,60 and 0,45 mg;@. rospectively., AL Stage,'ﬁ,
tho RIA content of healthy lcaves was found o ba 1.70 mums .
A% this stage isolates A,, Age by Ag and Ag increased EFA
goutont, f;@axiz;awa incroase was 'c‘baei*ved in cage of AS wﬁt{em the
consent was found to 138.2,6{) mB&n, In casc of isoclate Aq‘, % '
A‘? and A9 ;n_c;demte inerease wmg observed and the contenis wers
found %0 bo 1.9’?, 175, 2,00 and 1.99 mgn respeetively, Isolates,
by Bgs hg and Ay wore found to dedrease it, Uinimum decrease
wa@ observed in case of &g whore the content was found % be |
1,63 mgm, Minimum decrease was observed 1n 6ass of Ag, 4y and
Ag wheze the contents were found %o be 1,40, 1.15 and 1,02 ogm
rospoctively, At Stage III, RUA content in healbthy leaves wa@
found i:é be 0,43 mem, AL this stage, all. the isclates exeepd
Ag increased R{UA content, Faximum incrense s obgorved in
. case of Ag and 4g where the rospective RiA contonte found to

1.77 and 1,25 nom,  Vodorate inorease was observed in case of
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Aoy AS' A4* Aéland'ﬁg whera tho mﬂu contents vere found to bve
0,57, 0.1, 0,50, 0,72 and 0,65 mgm roopeotively, inimum
increase was observed in ¢ase of igolate A1 where thoe content
wvas found to be 0.47 mgm, Isolate A7 s foﬁnﬁ to uacrease A

- content and the content was found 0 bHe 0.35 ngm ( Yext Figure 13),.

-Uhen stase mean wag eonociderad Itage II waos found
to increase ERA contond significantly., Then isolato moan was
conoidered ocignificant roduction of 1A coutent dug to virus
inicetion was obscrvod, At ﬁéaﬁa I, a1l the isolates were found
to reduce {LA content signiflea n%ly. At Stage I1 ioolatesn i hys
&3' A4, A7 and Ag‘wera found to increase 1t significantly.‘ At
Stage 11X, all isolates cxeedd igolato A7 wers foﬁn@ to incroase

RIA content oipnificantly.
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Takle 23. Albomuclioic acid (AN) centent of $he leaves of
pumpkin { €, noochata Foir ) at three 4i2ferent
stageo of pathogonesio afier being inoculated with
the nine punpkin virus isolates

81,00. Jisolate dibonueleic aeid content Averaga 'FY G d,at
: {agn/cn of frosh wight) test 5¢

o

Gtane I Stago I Stage IIT

By 2,50 1,97 0.47 1,64
2 g 1,36 1.40 0,57 1,11
3 Ay 1,25 2,60, 0,71 1.52
4 Ay T I - 0,50 1.02
5 A 0,80 . 1,15 17T 1,23
: | - * 0,02
6 ag 2,28 1,02 0472 1.34
T 4 - 060 2,00 0.5 . 0,98
8 Ag © 0445 . 1,63 C1.85 . 1.1
9 Ag D07 .‘4,99 0,65 . 117
10 Healthy - 2,85 . 1,70 0443 . 1,66
Ayorage - 13T T - 0.74
M toat . %
0.0, at 5 . 0,01
Stage & Idolate Y toot = ¥

CoDe at U5 = 0,04
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Cucurbita mogehata Toir, popmlarly known as pumpkin,

is widely grovm in Ueat Sonrnl particularly 4n the distriets of
Burdwan, Dooghly, 24 Pavgm and Hadia as one of the major
rabl vopotableas,  fhe erop 1o usnally cown in the oonth of
danpary-robraary and harvested in the nonth of [My-Juns, overy
your during tho niddlic of thole grovth poriod, gympbtons of virus
diccosoes appear in tho 1&avus in many fislda, Yhin ths Jields
weré curveyed duving Fabw***j- wreh 1973 for the inscidence of
virmo digcages, oympiong wewe oboaived in 60,00 x 4,08 ~39:33 %
5.47 wor coad planits ﬁw sho Ziclds of all thoe cigtricks unuer
eonsldoration, ho lcaf syaptond fouad in the fiell were not
1&@3%1031 to cach othor and adt loust six types of sympbtoms
{tyio I-VI) ware oboorved, The ineideneco of tyupe I, I, ILI,
IV, V and VI cyanbons wowe 13.6C & 6,37 - 21,606 & 0,33,

36466 & 1,20 = 51,00 & 1,52, 7,00 # 1.00 - 3.06 & 0,97,

D433 4 1,20 «14,56 + 0,33, 2,00 £ 0,57 = 7.60 & 0,57 and .

19,00 + 1.52 « 106,060 & 0,07 ger cent reepotively, It i aparent
from thoose okscrvaticons that tho incideneo of type II oymptoms
was nuch noRe connen in tho ficlds. AR oueh, the isclatlion and
idoentification opiulico on she virusos involved in the tyne I1
BYBRTONE Wore underiaic Lhon the leomves chowlng type II
synptoms wore colloctod fron the flolds from Gine Yo time amd
Csap trancuicoion obudics were porformed, 31=30 (or cent brunde

nic ion e obbuined, but gyoontons Jroducced in the ineceniated

plontg veer a ain found to differ, Thus the tyme IT symptoms
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in the flold was considered as complox and atiempt was made
through sap tramsmsaim i:ac%mique'tc separate the typos associated
with this complex, Samples chowing type II symptom complex vere
brought in batches :f:‘réz:; the fielde, Cmj sap transmission, each
batch of sample produced two or move types of sympbons in the
incculated plante, Uhon inoculum was obtained fron j;i:zesé plants
and agaﬁz, transforred to the tosd plants, s&spﬁ@ﬁs true $o the
type was obsorved, In this way frem sories of samplos, aning
‘ i1 ffarent types of syaptons were identified (&.;, Ayy :13, A,y ‘AS’ 5"5’
A.,, Ay and Aq Yo Ayrhoy A"ZS" Lps Apelg and A showed ér:}mment
vein banding which was not apparent in-d, and Age I;;.A,‘,'Agané
Ag., vein banding was nuch more prominent than in Aé_. AE" A and &7.
Frominont green blisters were aprarcnt in &, and 4, but not in As.
In betweon Ay and A,y veln ,y@llmﬁng w8 Sound in &, and not in A,;
Anmonget Aé, .‘&5*’ A@ and A,?, | yellow chlorosio vaa found to start
at tho margin of the laming in A‘,‘ and A.5 vhereas in 8¢ and A7
yellow chlorosis started irregularly upon the entire lanima,
Pcamimm; m;*:mn blisters werc found in A, but. not indg. In
batw;a@n % axiu'l A?,, g:gc&ér.iﬂg of the lanina wae obzooyved in ‘5‘6
- but not in Ars In botwoon Ay and Agy yollow chloresis was found
to start from ‘the margin of the ﬂlami,m in ‘5‘83 whereas in Ag yéllow
echlorosis started irregularly upon tho e¢ntire lamima, The viruses
from the nine typos of syaptoms obtained from the type IX synmptonm
complox 6f the ficld could be isclated and maintained in

€. mesehata plants in purc fomms,

When the p‘hysicél prowrtics of the isolatus were

compared, the therml iraetivation points (2IP) of all isclates
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re Found %0 be in hotueen &9@ to ﬁﬁﬁﬁ, The RIF of ﬁ” and ag

WaE 40«45 Q, the TIF of Ae, ﬁé, ﬁg, &7 and A was 45-50°0 whereas

the 2IP of Ay and Ar core fousl to be 50m55° Cf.. Similariy the
dilution ond point {(232) of all the ipolaton were found %6 be in
votwoon /£ 1671 = 107507, fho BOP of Ay and Ag vas found to be

- DR,
lese tham 1671, The DuP of iy oad Ay vad found to be 10 Ted 107,

o

. u-- & . -~ 1 .
The P of AE' ;14) and Ag RS 1077 = 10 “’““’, the D3P of ﬁs? a8
a2, B - \
167%2° w1077 and the bIP of Sy RS 10 “3 o 10725, mhe ageing

jo vitre of all tha isolaies at roon tumporabuvrs {24;32663 vore
found b0 bo in botween 6 hourg o 160 hours, Ihe ageing in vitro
of A, wag b hours, Whe agoing in yitre of Ay end Ay was 12 hours,
Phe ageing in vitxe of Bye Af« and k:} ware 43 hours gnd the ageing
in vitre of .&3, Ag and .é:,? wene 60 hours, 84 hourg and 603 hours

(7 meﬁs} reopoetively (fable -10 ),

In ¢ho hoot muage otudics, it was obowrved thad all

the isolates cmpopt 5;2 s Ag QNG Ag could bo traanonitted only to the

p

noest of the ouncurbiinecous hoots unde?r conpiderction and nob fo

the plants bolonzing o othor fomilles, 15 plants of Cucurbitaccoe,
12 plants of Solowicuas, 3 plamts of Loguminooaa, 2 plants of
grueiforas, 1 plaat o (orileaccao, Apocyanucoge, Amaranbthados
Compooitas and 5 ploats of Chenopodicecac were tosted, The ifacslat:a
&1 vas found o be fransnissible o all thoe cucurbits testcd excapt

L, acctonrmla and £, gole {Cantaloupe Selued iLZ’}. D 63=3), It wms

not trangniscible bto ¥, meloniena vor, lustescenl, 2. bybridas ,

B, cummpoateis vor. Sarcon , Y. olosgesa or 2. vulgazis, he

igolate A, wao found $o be transsoissiblo §o ali the cueurblts ozeopt

e charontia, I, cerifors omi Ve Dio { Cantalouwe Seleetion

>

2y
B 63-%), It however cculd sof .roduce any sympben in L,oyiindrica,
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e acutanculs and @, vulrurig war, Pigtualogus, whese ulants wone

~

founl Bo boe gymplomloeso careler of the isolate, 4o rosurds to
tho non~cucurbltaccoous hoolo, 15 could iamfcet and (woduce drastone

I fapm !

cena vae, luktozosol aud 2o lybrida, Dut LU wld not

in o, @olor
alge

Inioet B. ganpestels vor farcony H. gleracea and 3. yulpaois., Che

laolate Ay was tranonizsible o ail the cueurbita exespt

Z.gylindeica, @.molo ( Contaloupe Uolcetion D 63«3), . zativas var,

Local thite and C. sotivug var, Long Gecen, It produced diotiaet
gyaptens in all ¢ho cucurdito in vhich L% ~ao timasmlsooible, As
remues to thoe mmemem:‘mi@caous hopésy iy eould indvet amd
produce cympiomo in U, golonsona war, Tuktancoxl enld . hyboida,
Meetard, Spinach and Doot were foun? o bo syusbtonluss cavricr

of this isolate, Ihoe Loolato 4, was found o bo tranunlocible 60

all the cucurbits szeapd . gurifoma and %, acuntarwlias, It, hosever
o - S TR NI -_vua‘ . 2 ek L4

., e
b
MRS

eould not produce any oyupten in L, ¥vuleasig, 8. yuloowis var,

¥

figtuloons and O, lamatus . 43 oueh, thece plants apwared tu be
- - [ N T ey & e

symptomless carwices of thio 1

5]

olate, This icclats wao not found

or

o be transniosible to gy of the aon-cucucrblitacvouy heste testos, .
The isolale A5 was fourd to bo tronponiosible o all {he cuourbits
ozeapt B. gorifora and L, gyliadreica, It however, couldd not produce

b

any oymgtomo im . yuioawis and €, valo rie var. fistuloous and

rrogumably those two plantn wowe aynpbondess ecarricrs for this
ioolate, 4Amonset the oon-cucurbibtoccous hosts, thic icslale could

inicet and produco oymptons only in J.oolonsema var, Uuktausshl and

e

2. hybrida, The loclabte A, cowld not lnfoet [l,ehavantia, H.copifera

and 8, vulrazxis var, fictulosun, If could inicet but could =not

arodueo any synpton only in . lonotug, This ieolate howevor, was

’
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vov tranmaionible to any non-cugurblitaecsous @

A

i74

Jhe igolace %,‘,

could not {nfoet D, geplforc, L.cylindriea, O, molo {Cantalon .o
Deloosion B G3-3), ¢. forives war, Local Uhitc amd . gativue var,
hong Greon, L. wudrosio hao boen found 50 he tho only symptonles
carcier for $hio Loolates Whic iocliato, howover did got infect
any honecucurbitaccous heois, YHC ioolate & could znot indfoetk

Lo gpdindrica, L. geutgaruls und €, rmele { Cantals:

> oo - i N - . >

B 655}, Do corifers hoo booa found io ke $he onldy
E TR AN IR TS PN

. * .. 73 LI Ed e Aot 3 K ~ . 1 -

oaryrior Lo this loclato., Thio iosiote alzo 4id
PP [ v, X T A AT - oy oty a ¥] 2
ﬁom—-euaanb,wac gous hoous, Hhw inclate A, couvld ot

!;}

3. ecpifora, B, yulsoric wie, fistulesus , L. lagatus o
s T A SRR A - - S e

(Caataloupe uleotion B 63-3), L. agabansula b
Bo vt ooy orngtomicos earvrioer for Lhio inolase,

infeet any nonecucusbitacuons hosdso,

W
e o

ot nge otudiog, it 40

Fron the b

fodminy

[aMe o

+

-

trouaniosibility of oola o

gtrictly rostpicted $o fhe cucurbliusceous hopio,

igolatos Aa, ,?;\;.} and Aﬁ condd Stmanaidted o a

cocuw hoots, Shuoo theoo loolateo gould iafced and

'w-

In B, pclongsens wae, O

3 e o
LI

+

38

o

o

the ovhorband oould s Conpua

and 8, vuolcarlo bub could nov ppclues any oyn
. WM 3

the isolatoo, reoiricted to Ui cucurhita

infeet Citrullug lamaitug,

A~ and A eould
35 *7 *

193;;, *fczm ond Quewabor dosal hhlte,

L. chaz*aatiq, Bay Ay, A, coudd pot initet L.

Quy 1“

f.)

Lvozochl and . »?‘a;;a:'f?f&ﬁa, Phe 1

o in tham,e

hosta,

Geluetion

G
srmpbonliens

infoed any

infoot

solo

il ‘{-}‘ﬁ

mo hoon found 0

It d4id =nok

a azent bthat the

ang Ag TR0

dherona the

D2e nONeeLRTH] $he

predues synpbons

'& .8
Annngsot

ﬁ§ gcould not

- infoet gucunbor

act iunfoct

and Ay could pot infved 3. vulnaris war,
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and "'18 could not infcet L, gylindeica, 121,..&2, A.ﬁy ’;” ‘!18 and Ag
ecouldd wot infoet . mele ( Canmtaloupe Seleetion B 63=3) and none
of tho {oclate excopt A‘S *AE’: and A‘G eould infeet B. corifora

In the tranonission otudicos of the isolates with
A. goosypdd Clover, pysus porsilcas Sulz. and B,tabael Gomm, 1%
was obhporved vthat A,q and A, wore net teansnmissible by then, ‘?"3

was braneniosible by D. Lobuel and not by A.gesooypii or ll.persicae,

Aé ané hg TIBTO tranonisgible by only !, persicae. ‘QS’ A7, “‘@"8 and
Ag wero traagnissible by only A, gossypii. In case of A, goosynii
traneaisoible isclaten, the uvfficlewncy of trangmiocion, vas,
hovwover, found to differ, Theo poreentaoen of transmisgion of

the isclates Agp A?, he and Ag with this aphid wexo 37, 43, 29
and &2 rea‘zxécﬁsiwly. Coroovor, the poriod of rotontion of these

isolates in thio aphld ofter the virulificotion was olzo Iound to
differ, An 4. poooypii cnco virwlificd could rotain the igolatos
A*S’ x“s,,, },{3 and Ag} upto a pericd of 72 hours, 96 hours, 24 hours
and 96 bours respoctivoly., Ia case of the [, persicae transaiseible
icolates .4’5,4 and By the cfficicuey of transmission was found to be
the zamo, Jith both tho isclatos 40 per cent tranonission was
obtaired, &n aphid [, porsieac, viralified with either 4, or Ag,
was found vo robtuin tho isolato for tho same periocd or in other
worde for a poricd of 96 hours oaly, <he percentags of tranomi-
oolon of Ag with B. Saboel wae found to be only 32 and the vetention
period of thig icolate in the whitc £ly once virulified was found

to boe 40 hours,
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In the clectronmicroscoepie studice, the particlos
of all tho isclates werc found to bu fioxidblo rods of varted
1321;‘;’*:1}, Tho lenzth of E:‘EL Jarticlugs of 1512 and A, 4 were in botwsen
500 m /- 600 m Yol The leacth of the particle 4, was 587.5 nm /2
and that of ‘14 wag 539, O'Lya, The lonsth of tha pazticles of Aﬁ‘
man 675,0 B, The denbh of the pardielus of Ags fx%, éf and A9
were in botweon 700 m A= 200 1, The = ﬁwcmm longathe were
71245 m/u, 725 m/u, 745 ufm and 7085,0 m/.z. o E.C:Ew‘ji’f?b af tho
marticlos of A? and A, were in botweon 8GO0 DM - 930 m /u aad the

K muc%im Jengths wero 025.0 m/u and 374.9 nm AA.

hen covologieal siudicn wers made with these iselates,
it wae cbaerved tha’ all the foolat.o wene aslated to caeh gthoer
" {Zable 15}. sxpoeins the andicora of 21l sh: icolateo to the
antigwm of all tho icolates, at i.oot onge eoumon band {(hand 2)

vas found o cach combimtion. 4dweonrst fTheoer iselates asain,

A
o

when antisirun ay A8 exposed to thr anbigons dh,is Az,ﬁ‘ﬁ' &6’ Ao

- ' [~

A

3
and Ay , oo band  wae oboervod with &, (band 2) and also with
-

3

Ag (band 9),%w0 bunls were sroidueud with A, (bando @ asnd 31y &g
(hvands 2 and 9) anil a7 (handg 11 and 12) and ne band wmo obsosved
with Ah and Ag. vhon antizera a, and a, wore exposcd to the
ansicon 44 20 band wan ghocovad, Vhen tho antisora ;'}3, @y and a?
were exrosed to tho Ay aunblgon, one band woo Jound in all tho
cages, with @y Qud ag hagd 2 wag obsowvad but with dg Q difforent
vand (band 7) was found. Jzpesing the antisveun a, to the Ay
anticon, thrve bands { hend 2, wand 6 and bund T) woers found
and vhen the &, anblourwn Wy oxponed S0 Ay entlgen no bond was

fomed, “hus it may b soid shat oxoosing thoe 5;1 antigen to
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diZicront antioura asd oxpusing the 4, antissrus to ciffen ..::.*— e B
gens, co:mon boapde worge boorvod only with ,513. and L., Thas 311

cay bo fore closcly molotod o A by and Ag.

vhen antiscoun ag was expogad to vhe antizons of all
the ica?gtoa, no and vy L, SEW0d wiLih tho natigoens of ,s‘;;, Aé ’
(s'*;f}, "6 arxyl A:}, Jith tho antioon of &9 only ounz band a8 chocrved
and with the *1»1@@21 of ;;“.3, thoos b;n e} C'im}a 2, band 3 and
and 8) were observed. Uhon tho anticera :.9.9 and ag wero exposed
to the antison Aoy the sape hand 2 vas obourved with s ay a and threc
aifferont banie ( bamd 7, tand 10 and tand 11) were observed with
Bge vhen tho antissoa Qqp g Ags Ggy :;"5.7 and 8, Wera expwafi to
the antisen. Agy 0T band {(hand 2} was observed mogpociively with
84y Gy and a,, and to baads were obocrvad ui*h ag {band 7 and
band &) and ag (bund 2 gud kand 45). Heo banl wag, however,
observed with Qye rrom 'i:hesanmewaﬁiom; it 19 apoarcnt that
when tho !&5 antigen was exposod to 2, antizerun bando 2, 3 and 8
appearcd, wn antisoran a. vag cxposed o 4 Lo anbigen, bond 2

2

also appearcd. ¥hus tho icolote A, oscous to be more clome o 4

5
than any obther iaglate,.

Vhen antisorun ag vag expoacd to the antigons of AP
Aoy Ay shps By Agy Ag and Agy only one common band (band 2) was
found with Ay,a5,4, uad 4y, ons differcat band {band 12) wag found
with Ag, two Pande (band 2 and band 8) were found with Aq and three
bands wore formad with ! by anad Ly The bando with Ag vere 29 5
and 9 and thoso with An, Wore 2y 3 and 9, vhon the antissra a,

8oy Az ag,ag,a,?,a@ and ag were cxposcd o the aatisen ;:3.33 crR
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cormon band (hand 2) was formed with ayy 2 and aqg. Two bands
{band 2 and ®,and %) wers found with a4 and Qg three bonds wre
found with 3o {bard 2, band 3 and baad &) and no banis were found
with ag ond a4, It Lo apparont that when alﬁ antigerun vag
exposcd to the differont antigeno and 53 antizon was oxposed o
difforent antlisora, comnon bunds were observed only with Ay, 4, ,
5;4,, Ag, Ag and A,? . huo 3&5 my bo cleocely roiated to all these

isolatos,

Uhen tho anbioxrun g, ws exposad o tho antigoens
of A-}a .&2, -313.; A!}; 115: ﬁk@) &7 v 25&8 and Ags only one hand was found
with Bgy Ag ond 1'39,., A%, Lge bg and A 4id not produce any band,
A, produced Yo aiffercat bands ( band 7 end band 8), Then
antioera 84, 2y Byy gy Qg Ggy By Oy and 8y wore expoded %o
the antison Ay two Daado (band 2 ard band 4) were found widh ag
and ome band (band 8) vms found with Bny With A5y @5 435 and 34
a0 band vas obsorved, Vith a, amd B, one comnon »and (band 2)
wag cbeorveds It io apparcot that whon a, anbiserum vas exposcd
to the dAifferent onbicoms and 4, antifen e expesed to different
antisera, oconmon hands wore fouwmd ondy with A . and ‘;*‘-6' Thus %

may bo moro eloscly zolated o Ag and dg.
Jhen the Gaticeral ag was ezpoced 4o the antigons

é"“z! &'2. t&3, 5%;4, ‘3‘

Ags Ag and Amy Ay ond Ag, two bando wers fowned
with 4, (basd 2 and

5
ad tuad 13), Ag (tend 2 and band 3) and d4(band
6 ang band 9) and four banic (boend 2, band 10, bond 11 anl band 13)
wore foroed with Lgsb,, Ag and &g did not produce any band, then

the anbiosra Qqe3548550,00558600900, 304 a5 were exposcd to autison
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ﬂﬁ,iﬁ% differant bande ( band 2 and wand 3) wore formed with

ﬁ"a

6* ‘ag, Qgs 2y Ag and a¢ did not produce any band but a,
produced a difforont band (maﬁ 9). 1% &9 apmareant that when

& antisorun waeo cxpooed u@ the differcont antigens and Ay antisen
was exposcd to differunt aobisorn, common bhands oo fsmeé‘; only

with 33‘ Thus A g5 27 be clocoly rolated only to i

chen tho anticerwn ag waB esgsma o anticgens .{;1 5

f*gv ,:';,., &4, AN AG, ;&?, .fs..—\ £15%k »29, two bands were Formed with “4
(band 2J , ?;5 (band 2 and band 3), 37 (band 2 and bond TJ) and Ag
{band 2 und band 5) and three ‘mu&s uewa 3@%@& with Eig {(band 2,
bvand 3 and bond 6), With A Agy By and bg, only omo bund was forned
(band 2), Vhen the unbleora Qqs Qge Qs Bps G5y gy 89 Uy and 2q
wore mzzwéeﬁ to the antipen Age 1O bands wers formed widh 85380
and Bge Two differvnt bouds wero produced miepretively by g
(Eam 2 and bond SRESH I Qg (vand 6 and :;;.ms-:i 9y and ag‘ {and 10 and

band 1), It f9 appargont $hat whoen dg anviooran oas «xposed to
the difforent antigons and 4y onticen was expoasd to diffovent
antiecra, comuon bands were found only with &y amd bipe “hus ag

*

may bo elesely volatud to those two iseclaien,

Jhon the antiocsrun Gy WA cEpooccd to thoe antigens
A.g, By Az ,A_ﬁ},zxg, Ags ;z’a? séhy, and Ag,‘ oo band vas gbacrved vwith
5&4,;%5;,, &G’? 1}.{; ané s’zg. one hond vag rospectively found w2th zis,q
{band T), Ap {wnd 2), fig {(band 2}, Similarly czpooing tho
azzt:igera 849 29s 03, aé ¥ 35, Qgy Qg and ’-‘j 0 the Antigen ﬂ?, no
wand was alsgo obos :f:-va§3 with Gpy 2y QA cand a 2y Une band wag

respeetively obsorvod with g, (band ?} and az( band 2) and two
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bands were obsorved with a, (bamz 11 and band 12), Uhen antiserum
&g Va8 oxposed to the antigen Ay two banda (band 2 and dand 7)
were aloo observed., It io apparent that wheon antisszun Gy WaB
exposed to different antigens anl antisen A‘? wag exposed to
different antisera, ocommon bands were found with only Ag. Thus

- these two isolatos may be very closely related,

Whon the antiserum ag vaR exposad to the antigena,
Ay Ay, Ags Agahge Agy Ay and Ag 4 0o band was formed with Ay,
Ags Ags Agy A, and Ays  Ome bond was formed with A‘,}_( band §)
and three bande were formed with A, {band 2, band 6 and band 7).,
Vhen the ant;aém ays Bps 8z B4y gy 8y Gy and ag vere exposed
to the antigen Ag, 1o bond vas forned with aq, 8py 8z gy @y and
age Throe bands ( band 2, band 3 and band 9) were formed with a,
and two tonds werc formed with a; (band 2 and band 5), Thus it is
apparent that Ay may not be cleosely velated to ary of the iaalai:ess.‘
{hen the antiserun a8, was expoged o the antigens
A’, Ags AE" Aé, Aﬁ, Ags A7 and Ags mO bvand was formed with Ag, "‘4&
A5, A7' and Ag, Phrae bands (band 7, band 10,_&3& 11) were zax:me‘a
with Ay, two bands (band 10 and band 11) wore formed with 4, and
one band was observed with 44 (band 2), "hen the antisera
845 8py Ogy 84y 8gy gy 8y and a, were oxposed to the antigen Ags
no band wea observed with ay, A, and ag, WO bands wera observed
with ay (band 2 and band 8), thrpobands were chserved with ag |
(band 2, band 3 and dand 6) and four bande were ohssrved with a5
( band 2, band 10, band 11 and kand 12), It 18 apparent that when
the antiserum aq vas exmaéa to the differvnt antigens and the
antigen Ag wae expomed to differont antissera, no procipitation band
was obscrved, Thus it may bo said that the isolate Aq ic not
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closely related to any other iselate ( Table 15).

Pron the soreleonical otudics, it apmecrs shat the
iaola e A1 a8 a!osely 2elatod o thw Lsolate A§ and e Isolate

4, wWip elosel; "'1atbu to she isolate 4,, Igolato &9 was clocely

5
wolated %o &1,A2 Ag, lﬁ, Aﬁ, he and A? Isclate &, was glosely

e
#olatod to A: and Ape Inolate Ag was closely rslated to Ay and Aém
Isolate A? vas clogely related to &3. But thoe iseolat:o Ay and Ag
were nobt related to any LGOl&u . Thus tho isclates may Lorm threc
groups, bascd on their sorological molationvhip, Group 1 inel.ded
igoiae A?,AQ..Aﬂ,AA,&T,ﬁS anﬂ,a?, Gzoup 2 included isolate

A@ and Group 3 Includced ioolatoe Ag&

vhen the transnmisoion charucteristies ol the isolatoes
of tho (roun 1 werc conpared, i1t vwas found that the isolatm@ of this
group can be Iurther oub-@ivided on the basis of insoet transnleni-
bility ( Table 12). The subgroup 1 iacluied tho feclato Ay and Ay
whieh werc found $o be only cap tramsmiosible, Ihe subgroup 2
included by which vas found to ba trancmisoible by cap and white
flics, The subgroup 3 ineluded ia and Ag which were found to be
tranomissible by sap and by ! il, peraicae, The subgroup 4 included
ﬁr and A7 vhich were found to Bo $ronsmisogible by oan and by
A, gosoypii, A

The dsolatop A, and As, on thoe other hand, wers found
1 ’J L 4

to widely differ in thule physical proertices hut the physical

]

wwopeﬂtiua of A4 and &gy wepe found to be nore or loas identiecal
to oaeh other exeopt vhe areing in vitro, The isclaﬁas.&g gnd A7

arpin were found to differ in their phyoical proportics, Thuo it



can be godd that all tho iscistos, cobtaimed fvon tﬁ: fivlds

wore distinet and dizforent from oach other and one isolate

in no vay appearcd to be coupletely identieal %o any other
isolate., 2Aut accaxuing to tholer similaritico and ﬁisaimilayities,
parsiculary with rospoet to their sorological properties, transe
micsiblility and (o some extont tho hoss nge, the isclates may
ba azrangeﬂ in 8ix groups mely A? and Dnt W”, A4 and 443
“5 and A7, An and &9 {Table 15, 12 and 11}.

vhen tho pfcpﬁwti“ﬁ of the isolatsa vere compared

with the mropertica of the known cuocurbit varus,isolata by wis
found to roscable B 1e”oavd BOBAiO virue of Vagudeva an& ial
(1943}, 1iIsolate Ag vae found to ba wry close te ths Oucurbit
latont vizue of Jebb (195%), Ioclaie ﬁd algo appiared to ghare
many common propertice with this virus, Isolato AE was found o

be elose to Veoin yollowing virus of Hargaz and (chen (1965),
.IaelateAgs was found to be elosc to the ﬂueurbit:maaaic viras

of Hariharooubraranian and Tadand (1964) and iselate A was

found to b vory close Ho the Valterpelon mosaie virus 1 of 16bb

and Seott (1865), Conoidering the oinilaritics and dissinilarvitios,
the icolute 4, uas found to be a distantly v lated now sgbrain of
Em%%lego»f- mosale virue of Tasudeva aand Ial (1943),. The isolates
A, and Ay hewovor, did not rosemble any known Cucurbit virus, thue

...\9
‘these two toolates vay be conoidercd as now viruses,



163

Isclate Ay rosombled Bottlegourd mosale virue
{ vasudeva and E&l, 1943) in many §e8§ect$. Both of them has
the same range of UIP and ageing in vitre, Doth of them eould
infbcb 0. sativug var, Loeal white and §, sabivus vwar, Long green,
L. pepo ev, dZorly IFrolific Straightnock, L. ¥ulgaris and [.charantia,
Both of then are sap btrancmiocsible and could not infoeb chilll
or tobaece, Thoe dilution end polatb of thoos two viruscs,bowever,
havo beon found i@ di7for bub thie may be due to the fact that
the sap utilized for the toob were eoliceoted from differont hosits
and under differont envivonmental conditions., Although much work
has been done in Indla. on two other bottlegourd mosaic viruscs
reported by Capoor and Varma (1948) end Vasudeva @b ul, (1@@9),
no further informations, however, ars availaéie on tho bottlogourd
mosaic virus reperted by Vosudova and ial (1943), As such
comparisen could not bz made on the inocet iranomissidbility and
gartial, sigo of these Htwoe virusses, DBut oonsidering their
gimilarities, the inclato Ay may We regarded as a sirain of
the Dottlegourd mosaic virus of Vomudeva and 1al (1943), It has
beon montionod bofore that the ieolatc A, was closo to the isolate
A4 with reopect to scrological properiiss and tranomioeibility.
Both of theon were found to be omly wap transnissible., Doth of

them were able %o infoet L. vulgavis, Z. aumuina, L, gylindriea

8, vulgaris var, fistulosug, &, lomibug, Q. pepe ov. .arly Prolifie

‘bmig;h“amck and €, pativus ov, Dong green and Loeal Vhive, In

easoe of A, Ls oylindrica waos found to ha &”mp%@mle@a earrior,
o &

Both of them werc uwnabla to infeet O, melo ( (antaloupe Uolection

63«3}, B. gampestris var, Careon, S, gleracea and B. vulgaris,
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| In addition to those cucurbitacsous hosts, isclate A, e also
able to infoet §, nelonfena var, Muktakeshi, and Y. hybrida
plants which isolato Ly Va8 not ablo to infoct, Besides these
sinilaritice, isolatc &g wAE aloe found to dilfer fron fy in

its ability to induce cmations in the imoculated lcaves of

C. nmoschata ander fovourable comdition. Both of them have got
their therzal imactivation poind closé to cach other bat thoir
dilution vuxd point and ageing ia vitre wore found to differ
groatly. ©ho dilubion ond polmb of 4y wme found o bo /107
whereas of isolate Ay 2B found to bo 19"5 - 18’5’5. The azeing
in vitro of isolate A, wauo Found %o b0 G hours whercas that of
ivolate A, was found to bo 48 hours, Pho longth of the particloe
of isolate Ay was found o bo T12.5 » A and that of tho particle
of isolate Ay was found to be 5275 m . Thus considering the
similaritios ani dissimilaritics of this iselate with the isolate
A4y tho ioolate A, may bo congideved as a etrain of the ottlegourd

nocaic vizus, but very distantly related to it.

Isclate 45 vas found %o infeot most of the plants
reported to bo sucecptible t0 Dottlegourd mosaic virus oxcept

G. pativus var. Local Uhite aml Long Greem, It also did nob

infect C. gnnuum var, Suryauuichl or icotiana epp., the therpal
inactivation point and aiiutian end point of this isclatc were
also found %o e vwry closc to that of voin yellowing virue

( larpas and Cohen, 1965}, but th: agoing in vitzo of both the
viruses wers found to diflor,  Conplote similarity of trarsmission
of both theso viruses by B, itobael has aleo boom cxisted, Jinee

no information on the pariticle gloe of the win yollowing virus,
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this proparty could not be compored, Fron this comparative
study 1t may be satld that the isclate Ay has mone sinmilaritios
with the vein yellowlng visus { larpas émﬂ Cohon, 1965) and it
may be distantly yulatéd to 1%,

The rropertivs o the isolate Ag recombled tho

gropertics of tho cucurbit Iatent Virus { Tobb, 1963) in many
regpuete, Thoe thooml imactivation point and the dilution sad

point of both of thom sere nere or luse sinllar, The ageing

in vitero of tho isolate AG’ however, was found to bo giightly
more than thow of othes virus but this vaviation may e due so

the variation of the ¢zporinenital conditions, The icolate AG
preduced giplilar sysptoms ia . fativus var, Loeal thite,
8. pativus vor, Long (reom, (. pepo ev, Zarly B moliflc Straightncck
and G, melo ( Cantaloupe Scloction B 063-3) bub it did not produce

any syuptom in L. goaranticolour, Accoxding o lilme ¢t al.

(1969) howvover, somo isolatos of tho Cucurhit tatont Virae 4id

not infeet ¢, agaranticolours Aa regords $o the trangnisaibility,

both the vizruscs avc oap traansmioniblo opd oloe $transaissible by
. pegsicac. #ince no informations arc avoilable on the particle
size of the Cucurbit fasent Tizus, the cbaocrved leasth of the
particlo of Ay couldd not be ceuypared with that of the latent
virua, Bub connideorins the oimllarity of these two viruospg with
eopoeet to phyoicnl properidics, host zange and tronsnissibility,

the isclate Ay nay bo cavded as a steain of Cucurbit Iatont

(\

Viras, The isolate 4, bos boen found to bo vory cloge to the
isolate Ag. It is si ilar to 4y in 2ll roopoets oxeopt agelng

*

in vitreo and its r.actiom %o L, vulgaris, 1. gharantia and



L. aoutanrmia, The accing ia yitro of 4y was 12 2 hours whereas
that of Ag as B4 housa, L. saloaris ap,gmaxac’i to e oympiomleasn

careict of 4, but Ly oroduecd dlotinet oyncboms in this pland

4, produced synptons in I, charanila but Ag aid not inzect

this plant. In L, gcutanvala synptons wers produced hy iy and

not by Aé. AB rogpamds %o tholr mritlele oizce, olicht differcrees
in loagth s ohaorved, Yhe length of the mrticle of % a8
525.0 M and Ghat of tho jacticlo of Ay s 675.0 mA, Thug

the ioolais A,, zay bo conaldercd o difforoent strain of cuenbit

Yhe Laclato bg Ao found to posscos may wopdrties

-

ginilax to thoe Cueurbit nosaic vivus ( fariharasubiamaanian and
Dadami, 1964}, Doth of thoo 2ad the samo thormal Lraetivation

point and more or loos similar host angs. Doth of Shonm preduced

&

ymptonsg in the coazon eueurvitiacsous plante and on 8. pepo cv.
Lardy Prolific Struishineck thoy yproduced almost idontlcal symplonms,
Both of then were cap and aphid tranenigsililo, 4g has b.en found

to be transmitted by . peggicne cad the cucurblt mosaic virus ws
found % bo tromenitted by 4. labuenil and no roport 1o availlable
on the transmiesibilit vy of cucurblt nozaie virus by [l g*sic:;ca,
The two virusce, howovor, dirforod in thoely diluticn ond point,
azeing in vitso and thoelr roaection o L.vulraris, Tho diffvrences
in dilution ecad point and aqooing in vitro ray be due to the
variation in the oxnerimontel conditions, particuiarly in the

diffuponeos in he oouwveo plondo of the wirun, In caso of cucurbid

mosaie virus, . jepo was used wihoreno in ecase of Ly C. moschata



vas ueed, Homarding tho rosetion of tho two virusoa o

Le yulgaris , this plant tas found to W gynpionlcess cazrier

fox LAp vhoeroas cucurhit oobalc vis‘ us produced Jdofinite gymptomd

in 1%, Ap regards to the pavrdiclc 6iso, it could not bo compavoed

as no inforration iv :wama%alé ou the i.ngth of the particle of
surbii: posaie vizug, Fhus .z"“mé theoo wide sintlarvities, the

ioclate A§ rmay bo regarded as Ldentical o or 3 sirain of

Ugeurbit aosale viruo,

The loodate 17 ropenbiled vhe waterme mzé ansale virms 4
{Vebb and Soott, 1955) im vony zeopocts, The dilution ond woind
and agelng in vitro ol hoth $he virusea were Dore or 1eos the
53mC. The thoemd@l fwmetivation point of thon vas very close to
cach other, The host range of both of then was zaotrictod do
Cucurbitaceae and both of thoo wore eap and a.hid traasmissible,
Poth of thom produced idestical sympsoms in $. pepo ev. arly
Prolific SBtoaightoeck , C.lamatug ( Charloaton Gray tatermedon)

and L. aoutapnrula, Tub iscinte & ,7 did mot infoet g, melo

(Cantaloupe Sclection 3 63-3), [Hime g% al, (1969), however,
pointed ocut the unouitability of this plont for testing watermelon
pocale vizus 4 (UAVet), Fhe chape of thoe partielos of both the
viruses was fluxuous rod bub they o oono oxtont differed in
longth., The length of the pardicle of ViPe? 18 746,0 m/u wheruas
that of the isolate Ay 1o §25.0 oA, “hus the isclate Ag may b
ragarded $o be o viruo very eleosy o V-1 o2 in othervonds it
pay bo considured ap o gérain of WiV-1,

The remaining o isolates maxncly Ag and 4, did not

resenble any knowa Queurbis viruwe, Ao regards i, ¢ vas sonowhat
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found to be a 1ittle Hit clogsc to A1 in host =mange, Doth of

thom produced infootion in &, yulcoreis, U, ghareuntia, Z.anguina,

¢. yulmards vor, fictulosus, £, Janatus , Y.pepe ov. Carly
Prolifie Straightnock and ¢, sativas var., Lecal white and Long
Groon., 4he hoot ranse of thom wvas regtriected only to the plunts
holonging to tho fomily Cucurbitacooc, Hub tho physical propertics
crecpting dilution ond poin% largoly differed., The thersal
imetivation polint of f’a‘ms Zound o W 45 C}OG whemoas that of
‘&1 tag found bo be 5&«59%, The aseins in visreo of A, was found

o

to be 12 hours whercas it ef 1 g fomwnd o bo O hours, A8
for the particle longth, wilde Jdifforeness wer. obaozwed,” The

particic densth of the Laclate ‘3‘3 wag found to bo G74.9 & /a and

what of Ay RO found to e 7T12.5 m/uq; Heoides theoo, the
emracteriotic diffoconacs hatueen these two isclates were, however,

2

fourd in inccet trafeniosiBility and sroduction of syaptaas in

L, poschaia.’ Ay TR avhid troncmiosible vherias A, was only sep

5

transaissidbls, i:xm seoduced emations in €, -gmoschaty under

favourabic conlitiona bub A by Gid not croduce any cmation in

8. moschata under uny condition , Tho im@l‘nﬁa hg could xot be

ccaparcd with any o?:wi( solates because of iltg wide Jliffersntial

regaedions on c:ucm:'b saceous hoots, inzcet transmissibility,

diiuticn ond poilnt cro andi e::lo charactoristics., 4o, thig
ioslate may o rocardod oo a nsw virus and may ho degigmatud

as poplidn saation moaaic virus,.

The iosolate ! ,jvalsa@ J1id not rusonble any unown

cucurbit visus, “ho ioolmto nn wag foomd S0 be both pap and

tranosicpible, Tho isolate A(« vas also found to



A
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vary widely from all other ifcolatoes, Ulight simdllarity of this

ftaclate in host roaction wao found to Bo ohouorved wlith cucurhit

wosale virug ( [mriboooubromanlaon and Madani, 1964) bub 5@@
(uy lend propevtics of Lsolate Ap and cucurhlit nosalc virue were

found Go diffor crootly, Thoe dilution ond poinb, thormal

inaetivation polns an’ ageing in viire of by wore found @ be

-1.5 ) \
107145 L 4072 , 40=-05°¢ and 40 houzo roopoetively whercas that of

Q.

cucurtdt nosode virus mere 1315000, 5570 and 72 houvs respectively.

S0, the isolato Ar could not boe conpared with cucurbit nosaic

virug, a0 host range of thio im@lf g wao-foond o boe rostricted

02}

g found to

o

to only %&a mh"bsfé of fonily Juenrblitoeowqoe, £

imﬁﬁct‘anﬁ soduee oyoptons oa L. vodiuris, . gharantia,

I, anguiva, L. gylindeica, O, pepo ov, darly Trolific Utmaightneck

and €, sativae ov, Toeal white and . sabivas GV, LORT CPesn,
L] [ W‘Iﬁ

L. gcutangula was found to be oymptonless carteirr of this virus,

AN iibra, Co vulmaris var, figtuicsus, O, lammtus and C.uelo

{ & %ﬁﬂlﬁﬁ”ﬁ‘éﬁlGQuiOn B 03=3) gore not found fo be infested by
his isdlate, $he chagaeteriotie dilfureaces of thio isolais
with all othor ifooclatos axe the pecduction o syoptons on

., noochata, tho particle charzuetoristics, inased t.onmmisoibility,

t.
diludion end noint and the noature of cooctions on difforert host
specice, dho lonsth of bho

TO5,0 g/u Sa; thic isolate may be roegarded as a v Virue and
may he dopiomated ao vuanpkin miid nosaic vieas,

e

tyge 11 gymodoma

&

Teon the stadico 1% ig appavent that

Y

&

.

¢
of ©, mogchata Foir plante, prodonimiced in ths fields, io a

eonvlex of oliht difforont viruses, hose elght viruses werd
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found 0 4lffer £rom ono another only in thoir spooialized
mropertics, Tho virsoos involved in thio conplox wero Lound

to b2 ap Stming of Dotbtlogound m@gaic virug { isolate ﬁ; and
Ay}, velin yellowlng virus (doolate 333,‘§@E§iﬁ3 of Cucumbit
datent viruo ( isolasc &4 and *G)' meurbit vieun { isclate &3),
(atermelon mosaie vircus-? {iiolats &?} and two oow viruses s
ounpein ematlion mesale virue (foolate 4. ) ond Punphia 5114 rio8aic

virug { isclato &@).

S

Consldorpin: tho foet thnt the difforoant icolates

gbhsained from the punglilno prédue.d diffezent oymptons in the

leaves of Queurblia mosehata planic on inoculation, attonpis

have bosn made Ho gtudy the altorotions of samé Loporiant
biochanical comy@aaﬁﬁ@ oueh oo (o) ehlorsrhyll (a,b and total)

(b)) bufier soluble profoln (e) Potal (204 procipltadle ) sap
protoin (@) roduein: suspe and otareh and (o) ribosuecloie aeid
content Ln the leavop of tho incoulatod planis at differont
ataseo of pothosonsels naoocly atape I (16 doyo afier fnoeculntion),
stare IT (ﬁﬁ‘dﬁjb afsor inceulation) ond adace ITI (10 daye

afsor incculation),

In enes of chlorophyll g contonty 1% wao obsorved that
all the isolotoen after balns lacenlated to healthy puspitin plants,
-gignificantly roduccd thio conponont, Uhon the fizot stage of
pathopenusis vas conosldered,; i1t vwao cboorvwed that maxiomn roduetion

of chlorophyll 4 contentd %ok place with i0latro g aund A,

3
vhere thoe pereontassa of roduekion were found to b2 75,0 and 53,3,

Uinimun 2oduction of chlorophyll g comniont was observed with tho
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faclate 5‘8 vhere the poreoniage of reduction was found %o be
6.6, Im ease of tho other isclatuo nuvely Agy bpy s»‘;;.‘g;, Ag A7

and Ag,, the réapeetive percentuges of roductlion were found $o

he 3?0‘}, 5‘:}'@’ 29;‘3, 4?.6' 5{}‘{} L’i!lf.l 3?.“20

whon the scoond B84a0 @f'mth@g@mam a8 considored,
it was ohoerved that. thy chiovophyll a contents of healthy leaves
werg found to inerease. The porcentage of inerenss im this
cape ws found bo %o 45,8, Increase in chlorophyll a content
vas alge obsorved at thio stage with tho foolatos fiys &39% shg
aud Lem, %he pereentagues of ineroasc of the chlorophyll a content

with Deapect to those $003atco wowa 06,05 33,5, 650,0, 155.7

-

and 125.0 2ospoetively. Bub the chlovophyll a contonts of the
loavos with rospoet o Isolatos Loy Ag and 45 were found to
further decreapo atb this etagoe of rathogenceis from thnt obzezved
ot the fivet stage. The roapeetive poreantages ¢f doercasas were
58.5, 5,8 apd 35,0, Uskh the isolate ‘&9,- howevel the chlorophyll

& conbent momained mory o2 loas sane of both the stagoe.

Ynon Bho thirzd stage of pothogonesio was concideved,
it o obsorved that the chlorephyll a content ol hoalthy icaves
was found to decrc:sz, Thu porcontage of docrease was Iound o
ba 31.4. At this stano of mthogsnooio roduetion of chlorophyll
@ contond was found with all thu loclates ozeopt 4, and Ag.
The porceantasss of reduction with rospeet to the cccond stape
for tho 1901aten Ayy Bgy Bgy Age g ond Ay were T6.0;3 73,3,
G485 91,44 61,5 and 60,0 vespoetively, vith the isolatos 4,
and 35, the ehlorophyll a contents, howowver, woze found o

inercase, Tho poreontages of inecroose at thia sbtage with rospoet
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to the cueond stage were 80.0 and 112,5 rospretively, Tith
i isolate a5 on the other hand, the chlorophyll g contont

did not altor from that found ot the ccoond sotage,.

Thus it i9 apparont that the isclabtoo altered the
chloro hyll @ contont in the inoculated luavoes, bub the gattefn
of alteration difforcd vith th: ioclatos, Jithin 10 doys
after inococulation, tho ehlerophyll a contont was found to
deerecsc with all the isolatos bub with the advamee of infection,
however, the lovel of &lteratiommvﬁiffara&. AfGer 46 days of
inoculation, the chlorophyll g content was found to incroage

To a largo oexbtont froo that found afier 10 days of inoculation

%3
et

1ith A,y &g and gy hich increase was found with Ay, poderate
ineroass was found with A, On the other hand, high decrease
wag found with AE, noderate decwgase was found with.ﬁ&, very
slicht docrense wag found wiﬁb,A§ and no chtange was found with
ﬁ9,“ﬁith tho further advance of infoction, or in otherwurds,
70 éaym'after inoculation, the chlorophyll g coatont wa@'faana
$0 doeronse t0 a largo oxioant fzon that found adter 40 days

of Iacculation in 4,, &4, Ape A?, Lo GRd &9. faa

&

wad found

LS
[
¥

$0 inercange in large exsont but noderate iacrease was found

with A,, Wheroan mith’ﬁg he chlororhyll) 8 coutont rouained nore
|2 3

or lews tho samg,

In cuos of chiorophyll b contont also it was oboerved

3

that all the icolatco, aftor bheins inocculaicd to healthy punpkin
plants, signidicently woducsed this compowent, Vhcn the first
.

atage of thopsenesiv vwas conoider:d, it was chsorved 12as a3
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in case of chlorophyll g, maximun roduction of chlorophyll b
eontent wasg obsorved with isclates &@ and Ag, whore the
porcentagee of reduction wero found %o bBoe 76,3 and 67,1, Tinimum
: reé&c%iam of chlorophyll b coantont was observed with the isolate
Agy where the porcontage of roduetion wae found to be 7.8, In
ease of the other isolaies ramely Agy Aps Bge Ags Ao and Agy

the rospeetive porcentagos of roduetion wore found $o bo 39.4,

440?, 22‘7'6’ 34025 40,7 and 28.90

When thu sccond stage of pathogenesis was consgldered,
it vag observed that in constracst to chlorcphyll g , the
chlorophyll b content of healthy lcaves werc found to decraaas,
‘e perecentage of doereasc in this case was found to bo 5.2,
But this conponent was found to ilnereace 4% this ptage with the
isolatos Lys A&’ Ag and ﬂ?. The pereentages of inerease of
the chlorwophyll b conbent with reopect to those isclates were
21.7, 26B8.8, 24,0 and 3%5.5 respeetively., DBut the chlorophyll b
gontonts of the leaves with reopset $o isolatoen boy Mgy Ag, Ag
and Ag were found to docrease at this sbige of pathorencals fron
that found at$ the firvst sbtage, The rospeective @@rcémﬁa@ee of

deorcagn wore 066,06, 12,0, 12,7, 52,8 and 33,8,

then the third stage of pathogenwsis was considered,
it was observed that the chlorophyll b content of healthy leaves
e found to deefeasse further, Yhe rercentages of deereasmo waav
found to be 43.0, At thio stage of pathogemesls reduction of
chlorophyil b content was found ﬁith all‘tha lselates cueept A,

and &3. The percentages of roduction with respeet to th: sceond
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atagoe for the isolates Ay Ags Aﬁ, &6' A,y A, and 4, weTe

8 9
80.3y, 6741, 47,9y 85,4, T7.0, T5.7 and 48.4 respectivoly,
Uith the isclates 4, and Ag, the chlorophyll b econtents, however,
were iound to incrense, The pereentages of inercase at this
atage with rospoet to tho ooccond stage were 57.1 and 056.3

reaspetively,

Chug, 1% is aprawcnt that the isolatog altored the
chlorophyll b content ia the inceulated leaves, baﬁ'tha pattern
of alteration differod with the isolatos. ithin 10 daye
aftor inoculation, the chlorophyll b contont was found to
deercase with all tho ioolatos but with the advunee of inf@ctién,
hovower, the lowvel of altaratiaas diffored with th. isolaten,
After 40 days of inoculation; the chlorophyll b contont was
found to incrcase to a larpo exbent <rom that found after 10
days of inoculation with 4, nd moderate inerease was obscrvod
with &1’ Ae anﬁ.a7. On the other hand, high deerense was found
with A, moderate decreuse was found with Ay aaa.&g and very
slicht deereass wao found with A3 and &5. Jith the fuxthoer
advaneg of infeetion, or in othorwords 70 e&yk after inoculation,
the chlorepbyl) b conbtent wao dound to docrease o a large
oxbent from that found afteor 40 dayo of incoulation in A1, &4,
Ag, Apy A7, Ag and AS‘ But with A, it was found to increasa
in large oxtont and with &, thoe chlcorophyll b contont was found
to be moderately iacescasced,

In case of total chlorophyll content also, it was
6bsezvad that all the isolates, after doing incculatsd to hoalthy

-suuﬁain plants, aignifzeantlj roduced this component, vhen the
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firet stago of pathogunecis was considercd maximun veduetion
oi total chlorophylil content e chscrved with isolatos 33
and éé, whers the porcentagos ol E@Quctian woere found to bhe
68,0 and T7.0. linimus reduction of total chlorophyll contont
was obaerved with isolate hey THORE the porvecentage of reduciion
w28 found 0 e Gl.0. In caso of thoe other icolatoes mmely Agy
ég, Loy Aé, A7 anl &9' the rogpective porceontages of reduction

Eape founid &3‘ be §'§).O, 4’6.@, 2?03’ ‘5@.&) 43-6 and 31000

U

“hon the cocoond stare of patkogonoesis vap considored,
the tolal chlerephyll contont of hoalthy loaves were found io
inerence, Yhe merccubagy of inerease in this case was found to
be 7.0 Inercasgo of tolul chlcrophyll contont vas also observed
at this gtagr with the ioclytes £1’ A4, Ag and ﬁ7. Tha pereentasss
of Ifnorease of tho toiadl chilorophylld condoent wilth roepled Lo

thost 1s0laton weme 34.4, 554.7, 458.4 and 54,3 zoopechively, Tt

t3
&

the total chlorophyll coundoeadts ol the leaves wlith meopeet o

ioolatoa b s &3, A5, ag aad Ag verse feun. o fovbher duercuss
at thip gtape of .otbogaasois from that fownd at the Iivetd

obage. i reopeeblive porcontagse of deeronse wers 64,8, 3.1,

Vhon tho third stare of nathorunesic wag e@n@i@eéed,
it was obacrved that the total chlorophyll content of healthy
leavos was found to Jdeercase, The percontage of decrease was
found o bo 30,%. A thia'mtag@ of pathosenenin, meduction of
tosal ehloroyiyll contond wan Tound with all isclates oxcept Ag

(3

ansé A5. The porcentaces of ruduction with respoet to second
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stage for the iselatos 41. s 35'“” A?, A , and gg ware
7924 60,0, 35,9, 85,2, ?J.h, 72,5 and 52,0 EGB?'QﬁiVBly, Uith
the i&elatc 8 L, and Aﬁtha total chlorophyll e@nﬁﬁﬂta, howevor,
17,2340 fazn& to lnerxcane, Zhe pereentaros of inereasce at thio

stage with reppeet to sceond stage woro 03.1 and 035.8 respoctively.

Yhus it is apparont that the igclatos altered the
total chlorophyll content in tho inoculated lsaves, buts the
pattern of alteration differcd with th: isolates, Within 10
days after lnoculation, the tetol chlorophyll contont vams found
to decreoage with all the isolatos but with th. adwanes of
infeetion, hovwevor, tho level of alterations difforod with the
igolatoea, After 40 days of inecculation, the total ehlerophyll

ontent was found to inercase to a large extont from that found
agtor 10 aaya of inconlation with A&, high inercasce wap found
with Ag and a7 and nederate inereuse vas found with Aye Om
the other hand, high doercane was cuné'w th Aoy moderate
dgeorease g found with.Ag, A, andt Ag and very slisht decrense
vas found with Ag. ith tho farthor advance of infoction, or
ia otherworde 70 days afbor inoeunlation, tho total chlorophyll
content was found to deereasc Ho a lurgo extent from that found
after 40 days of inceculation with !11, ::?14, &5, Lge !;.7, Aq and 5195
Bt wiﬁn,ﬂg it wvas found o increase in large extont and with
A, the total chlorophyll content was found to be woderately

inercasud,
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in cane of btuffor ooluble protein contont, it was

obscrved that all the isolates, after being imoeulated to

hoalthy puopkin. planto, oignificantly altersd thio componsnt,
fhen the firast atage of mthogonesis vas considored, 1% ws

oboerved that maxinun inercasco of buller seluble protein eontent
s oboerved with {eolats 33 amd‘ﬁg, vhore the poreentages of
increasy wore IJound tc ho 110,0 and 123,373 roopoctively, Ulnlmun
inarvecao of bulfior colublo protoin contont s found with the
icolato Ag vhero tho ineroasc wman found to be £,0 In case of
gthor icolateo waooly 31, &ﬁ, ﬁ? and Ag'thc riopoctive ycseeatagsé

of incroases wore found to bo 20.0, 52,0, T706.6 amd 96,6, Isolatos

Ag 0ond As gere found to zoduce this compencnt and the percentacs

-

of reduction £n those cases were found to ko 15.3 and 2,0

34

roonaetlvely.

Thon the sceond stagse of gathenwnﬁ i was considered, it
vas obgezved that the bufier zoluble prot@in content éf healthy
lcaves wero found to lnercase, - The pogcontage of 1nmruase in this
caoe waa found to bo 246,6, Inercase was aloe obsorved at this
atoge with the iuglatos A1§A2, Ag, AQ, Af, &5, A?’ Ag and AQ;

The percomtases of incroass of tho buffer spluble protein content
with rospeet %o these icolatos woze 20,70, 105.1, 5.5, 02,0,

234.0, 44,0, 21.5, 1£.7 and 37.5 rcopsctively, .

Al

vhon the thizd otage of pathosjencols wam eonoidered,
it vas obgservad that tho buffor oolublo pooteln contunt of
hoalthy loaves was found to dgeroass, The §arcaatace of decreass

pas found to be 72,4, AL thio stage of pathosenosio, further .
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increass of buffer coluble proteln content was found with

tho igsolatos Ag, . ¢§9 &6' &G Gl AJ Sho poreentage of

increasc with roojoet to socomd otane for theso ioolates

Lv-

T found 50 b2 55,0, 73,7, 13.6, 18,7, 55.0 aad 735
pespactively.  Uith fhoe icolates Gy g and &7, the bufler
colublo jwroteln contonmte, howover, wore found to b roduced,
S presnbagos of medustlion in Shens case at thio etage with

veopsed to soeond glace wore fLownd %o bo 74,2, 45.9 and 17.7

naront that thoe isslataa altercd the

ck
)
Q
‘_,.

Theo 1

coxncent in the ilaccoulated leaves but
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POHC

budios soluble

ey

the isclates, Uithin

fecs

s patiern of altaration 21 £forod wi%.
1% days alter incculation, the bﬁffer soluble protelin content
was Loun? teo ko inercased with all the isolates except Ay and
hge Vith the advance of infoetion, however, the level of
altorations differed with thu isolatom, After 40 days of
inoculation, the buffor ooluble protein content wag found to
increuse to a large ombont fron that found cficr 10 days of
inoculation with ﬁS and &1, high inocrcoaoe was found with RES

and AQ, noderate inercass wag obaeeved with Aé, Ag, &7 and A9
and vory olicht inerease wag chosrved with 33. ‘ﬁiﬁ& thi furthed
advance of infoction, or im othorvords 79 daya after imoculation,
the bufier scolublo urotelin conbont vas found to be incrensad %0
a lavge oxtent froo that fownd after 40 days of inconlotion

with AB ani Aeyy moderate increasc was observod with Ay and dg.

aod elight ingvcasc wus choorvod with Ag and A-. Dub with Ay
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it was found fo roduce 1% in laxge exbent. Vith Ag it was
moderately roduced and wish .a’&? only olisht roduction of 4t

was obaorved,

In caso of total (WCL pweeipituble) sap protein
consont, it wao obscrwved that 2ll the ilooclatos, aftor being
inoculated to healthy punphiin plonts, significantly altered
this comporient, Ulta thy Zirod atage of pathoginoocis was
conaideraod, it vas cobocrvod that mazimum inercase of totul
(20a preeipitabls) cap protein wap obsvrved with Ly, where
. the percentape of ianeroas: wia found to e 103,7., Uinipum
inerease of total (2CA proeipitable) cap rrotein was found
with the icolates A?. z‘a.é.} and ,:&.t There tﬁc poresataces of
inergase wero found to he 22,3, 26.% and 27.5 :mazaec!’;ivsly.
In enoe of other isolaten mamoly Ag, dgy Agy g and .&9, the
roopoetive worconteges of inorveose were found to W 57.0,

T1.3s 59,07, 83.9 and 48,9 rogpeebively.

Lhen the oceond sbage of pavhosomeois was considerad,
it wae obsorved that the total (2G4 preeipitable ) sap rretein
consonts of healthy leaves wore found o incroasc, The sercentage
of inczouse 1n thic case g ..s?mzu to be 105.%. Incrence twas
aloo cbeerved at this otage with (he 180lAtus fgy Ay, Lo Ag
and Ag. e percoentages of inerecsse of tho botal {T04 procipltabl
sap protein contond with reopsot to these isclotos were 27.7,
6.0, 85.6, 11,5 anl 35,1 recyectively, Iut the total (Tea

nreeipitatile) sap protein centont of thoe lecawes with reopeet
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t0 foolates Ao, Agy Ag and A, vore found 4o deercase furbthoer
at thisc stage of pathogenscilce from that found at the firet
stage. Tho resmetive porecontages of docrease were 20,5, 3%.4,

45.5 and 25,9,

Thon the third otage of rathogemesis wae considered,
it was observed that the toinl (TCA precipitable) sap pretein
nc@aﬁaﬁts of healthy léavas werve found to dooreasz, The porceniags
of docrease s founl to bo 91.1. A% this stage of pathogonoais,
reduction of total (TCL proeipitable) sap grotein contont wag
found with all isolates, The porecntages of reduction at this
stage with rospeet to gocond .otape for the isolatoa ﬁ1,ﬁg, A5
AQ, Ay QG,AA7, AB and &9 gere found to B 85.0, 81.4, 53.2,

8449, 91.2, 86.3, 52,6, 50.2 and 61,6 respectively,

Thus it is apparent that the Lsolates altered the
total (704 precipitadble) sap protein combont in the inoculated
lcaves but the é&ﬁﬁexn of alteration differed with the ilsolates,
&i@hiﬁ 10 days agtor incculation, the total (PCA preciplitable)
cap provein content was found to iperease with all the inolates
but wvith the advance of infeetion, hovevor, tho level of altera-
tiané differed with the foolatos, After 40 days of inoculation,

the total (0CA proeipitable) sap protein contont was found to

]

increase to a large extent fronm that found aftor 10 days of
inoeulation with Ay, mederate increase was obocrved with Ay, ﬁ?
and Ag and vory slight inercase was obgserved with Ags gn the
othorhand, high deercase was found with 4, and nederate dogrease .

was found with Ag and Ag, Vith the furthor advance of infoction,
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or in otherwords 70 days after imoculation, tho towml (00
mrecipitable) zap protein content was found 0 deercase to
iorge exvent from thnt found aftowr 40 dayo incculation with

1, 23.,,}, %, .ﬂ.c., AG and Ag aad moderadely with g‘;%, :4.,? and A

in cage of roduslng awmwes, it was obeoorvaed that all

tho isolatos, alfor bolons lnceulatod o nealthy pumpain laabo,
significantliy roducod thio conpowont, UVith the fivst ebage of

»

thoguuosio wag considersd, it was oboerved that oauioun
zeduction of medugling ocugas contond was obsarved with 21‘1, ¢'>.5"
awd _‘ﬂ‘&%’ whore tho poZeontages of moduetion were found to be
G4.6, 07,0 and 90,7. Uinimwm reduction of roducing sugap
content was obscrvod with 4y, whero tho porccantage of zuduction
vag found Yo ko 15.3. In caoe of othor isolates mrely Aoy .é;.;.s,
tho respoctive eowveoninges of reduction ware found

0 beo 353Q4§ 27,6,’ tv._/."t- J.JM» )\.)q"i'.

Shon tho sooeond otago of patiheswnesis wao considored,

it wvas oboervad that the roducing duwny eontonts of healthy
leaves wore founl W0 ”Ge 62, %:23.—1 seresntago of docreuse in

a

z*:’.}.:a.d msé was 2@&2123.. o e 53,8, Uterease was also oboserved at
thic etage with thoe isolate fh. E'.’"_‘; mpeontase of deerenso of
vhe roducing ocugar contont in thio casv wao found to bo 20,2,
ot the Doducing oucor mmoa*’m of the leavon with »agpoct to

isolate Ayy Aoy A,., Aﬁ, Uaf-. Ly zs.; and AQ were found to ineroase

from that chgerved at the first stagc. The espoctive poreentages

of raduction of roducing curpr epontcend in thoss casos were found
to be 190.0 , 17. U, 14.0, 3.6, T02.,0, 185.7, 32,5 ond 916.6
roopoctively.,
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vhen the thisd stage of pathogonoois was concidered,
it was observed thab the reducin; ousar contond of healthy
Jeavos was found to inercasc amaim, Tho percoantace of inorease
vaas Zound to be 163.3, At thin otape of pathogencsis, ilncrecse
of reduelins ougar contond vas obsosved with all isolates cxount
doe Tho ereentages of roductlon with respset to tho sceond
otage for thoe icclates z;.,g, M, A,, &{, 1”5 ~ A7 and ’;9 were found
10 bo 90,5, 29.6, T3y 17.1, 95,0, 2.7 and

Vith the isolate 4, the reducing o
[~8

3&:'1 EOSLNC}’G}.V@]X.

1'3
U

(2T content, 'iwmzver, 748
found %o doerease the porcontage of decreuse at this stage
with rcapeet to second stage for this isslato vas found to be

8,5, ith the isclate A, on thy otherhand, tho roedueing susar

a
contont did not alter Lron that found ot tho socond aiune.

Thuo 4t o apparcot ot e izsclatcé altcered the
rodueing sucer eontoat in the inocculatud loaves but the rattern
of alteraation differed with tho isolates, Ulithin 10 days
after inoculation, the roducing sucer contont vas Zound to
deerease with all shoe ifsolateo oxcoept !%.q but with tho advance
of infcetion, howevor, the levol of alterationms diffcred with
the icolates, Aflter 40 dayo of inoculation, the rmeducin: sugay
contont was found vo incroase w a lorge cxteut Lropn that found
after 10 dayo of incculation with f“a§ and A'«B' high increase wase
found with A4 and Ag, modoraic incronse WA found with Ay, 1?;‘5
and .{x7 and vory ollgnd inervo. o0 was obscoved with 54 . Gn the
otherhand, moderate dcercuse wae found with !;9. Vith tho further
advanee of infoction or ia otherwords 70 dayo after inceulation,

the rodueing sugar content vas found bto lnercase fo a lavge cxtent
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from that found after 40 Gayp of inoceulation in Ay and Ag
and modorate ineressc was dboorved with A”, &4, &n and &
and very olight increase was obssrved with A?‘ Bat wgshség
alight doercase of r@aucia@ sugar coabent gt thio stage ws
found, Uith the isolate Ay on tho othertand, tho rodusing

opgar content romined noro or legss the pama,

In ease of otareh, it was oboerved that all the isplates,
after bainp Inoeculatod to healthy p uvhxn plands, significantly
altored thig Conpong mwnt, Uhen the £irat atagoe of pthogonesio
vag considered, it wag obocrved that mexiounm roduction of .
gtarch conbon & Ao observed with ioolate Ly w&ex& the @@rcaatagé
of roduetion wae found to be 80,0. inimam E@@Lﬁtﬁ&ﬁ oX starch
content was obourvad with‘&g, whare the porcentage of reduction
wvag found to b 6,5, In cmse of other 1ssiatea mnely b Ag
and &9 the g@ra@utag 8 of roduction were found to be 47,8,

27.8 ond 40,0 roopectively., Bubt the isolates Ay, Agy Ay and Aq
were found to increoase it., aaiovn increass was obsorved with
Ags vhors the percombtage of inorease was found $o be 83.4,
Minimum increace waos found with &3 @h&f@ the poresntars of
'1ﬂcraagu was found 5o bo 2,6, In eaco of othor icolates manely
Ay ami %7, tho roopeetlve gs%eaaﬁaa&e of inereage wers found to

m %@QQ ana 4‘?06.

’ Vhen the cecond stage of ?&ﬁﬁ@gﬁﬁgéiﬁ s considered,
it was cboerved that thoe otarch comtent of healthy loaves was
founi to decroase, v percontage of decrease in this gasg was
fourd to be 59,5, Locroaso of siarch coabent was aloe obsorved

with all isclates, e reapective wreentages of decreane for



Cbho isclatos A‘!’ x'L,:,, 1.—,, &5, "},{.,’ AG, ,@7’ _é ané “9 ‘.:‘a{}
2509’ 53.‘?) 4’0.6, :3?61 y 78:91 55-&), w).ﬂ, ()3.&1 and ? ‘B

rogeetively.

thon the third stage of perceatoges was conodider.d,
it wag obhoerved th;t 12 oturzel econtent of healbthy loaves s
found to incrouse agmin, YPhoe pereentage of incraace ﬁas found to
B 1353.3., At this siage of pathogencsio, further reduction eof

stavch eontont was found vi%a all the loolaten crecyt Ag and A

3]
2

Whe pervcentages of reductien with rogpoet te ococond stage for

the ioolates A,, A?, A&, Ar, ﬁ7 and 39 were 05.0y 28.5, 93.2;
80,0, 56.1 and 3.4 regpoctively. ith the isolnteo Ap and Agy

the stareh contonts, howover, wore found o inercasc, [hoe '
wreentagea of increase at this stage with roopeot to scccond stage
for these isolatoes verse 623,77 and 393.3 rospectively, With the
isolarold, on tho othorhond, thoe starch comtont did not alter

fron that ﬁenna at the socond sbage,

Thus it io apparoat that $ho isclatos alterced tho atarch
contont in the incculatod leaves, but the patbora of alteration
difforced with the icclateo. Vithin 10 deyo after insculation
the staweh contont vas found Lo deercune with ifoolases A@, Av,
Ags Ag and Ag and with respoet to isclatos A4, AS’A4 and A? the
gtarch contont vas found t bo imcrcased, Mut with the advance
of infoetion, howover, the lovoel of alterations differcd with
the isolatus, After 40 daye inoculation, the oltareh content was
found to decreaso to a large oxtont from thaﬁAfoaaﬂ after 10 doys
of inoculation with A,, high decroasy wao found with Ag awmd Ag

»

nodorate deercase o found with figs Aé'ﬁa’ﬁé’ A7 anﬁ.kg@ tith
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the furthor advance of infeetion, or in gtherwords 70 days after
incculotion, tho smz’éh contont s feam to dooreacge o a large
oxtent from that found after A0 doyo of inoculation with &4, hich
deorease was found with .&1 and AS' moderate deeroase. was ohacxvod
with Agﬁ and z\.? and vory olicht doeroone was oboerved with ,119. '

a large extent and Righ

Pl

ot idth A Ag it was found te 1000680
inercase was aloo obgorved with &, bus with z‘?a.g the siareh content

ropained pore or loos the oane,

In case of ribonuclclc acid (W) 1t mé obacrved that
all the icaelatoé, after beins incculated to healthy punpkin
plants, simificantly »eluced thio ca&z;;o@mi:. hen tho first
sta{;e of pathogencsis wae consideraed, it vag observed thatg,

zimem redoctlon of 4L countont wan cebserved with isolates A, o9

where the @rooentace of reduction waus found to be 84.2, [Hninum

roduction of WA content wao obscrved u}tb Ags where the percentage
of reduetion was found to e 12,2. In cave of othur isolates

mnely Aoy AB’ 4&4, ﬁﬁ, 33.6',» !&7 and A9, the reapcebive poreoniaces

of reduction wore 52,2, 56.1, Tl8s 20,0, T0.9 and 9.4,

Uhen the occcond staqo of pathoguneois was eonsidered,
it wog oboezved bt the HUA contonts of heallthy loaves wers found
to docrense, Tho porcontage of decrense in this caoce vas found
to be 405,5., occrcase vags also obgorved at thio stage with the

isolates aq and Ag,  Tho pereontages of decrease of tho WA

-y

contont with zroarcet to those isolates wore 24.2 and 55,8, Dad
the WA combonts of tho lcaves with zoopaet to imolatos A L ;‘3,
Ays Agy A?, Ag and A g vere found to further inercase at this

stage of pathogcunooin from $hot found at the first stage. She
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regpective pereentases of deercuse werc 2,9, 103.0, 1106.0,

4142y 253,3, 262,2 and 28,7,

then the third otage of pathogunssis was considercd, it
was oﬁsarveﬁ that the UA conteont of healﬁhy lenveg was found to
decreane further, 0 doreentuge of doereusse was found 4o be
T4.7. 4t this stage of pathegenesis, veduetion of UL conbent
wag found with all iselates oxcopt 35, e perecnbaces of
rcduetion vith reopcet to sccond shage for thoe £801atos Ay, An,
Bas Ay bgy Ay aé and Ay wezo 76,1, 59,2, T2.6, T1.4, 29,4,
62,5, 23.5 and 67,3 veepectively, Uith tho fa0late Age tho Lba
contont, howover, vas found to imercose, “he poreentace of
inercaso at this stare with xoopeet o cecond stage for this

N

ioolate wvas found to bhe 56,06,

Thus it ic apparont that the isclates altored the UA
conbent in the incculatod loaves but the pattern of alteration
differed with the isolatom., Uithin 10 days after incculation,
the IIA content was found to decrcase with all the isclatos but
with the advance of infoction, howevor, tho level of alierations
differod with the isolatos. Afbor 40 days of inoculation, the
WA contont was found o Ifnerense to a largoe extent from that
found after 10 dayse of incculation with &7 and AS, nigh increase
vas found with AE' noderatc increasc was found wiéh.ﬁg and Ag
and very sligzht inerscse vas found vith A,. Un the otherhand,
noderate deecrsase wag cobocrved with Ay and Ag, Vith the Turthor

advance of infoction, or im othor words 7O days after inceulation,
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the RUA comtont was found 4o decrease o o lavge oxtont fron
that found afber 40 days of incculation with A and ucderately
with A,!; 4’;2, 333 At}, Aﬁ, :3.8 angd 3%9. But with 5;5 it wvas found
to incorcase the RNA domntent noderately.

‘
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Vi, SQEUDAAY
1a The fields particularly in the distriets of Nu..a*z_m,

Hoorhly, éﬁ Parpanao, falda and Hadia werc sur reyed during
fen:,m,ey-—mch 1973 foz rceording the incidoncc of Fivun
Qg,;e:;\,s;es.‘ Symptomo of virus discases were obscrved in

60,00 £ 4,58 « 83,53 £ 3.47 e cont plants in the ficlds of

all districts under comdidoration, iz &ifﬁemm tvms (?‘-é""‘)

* ot

of cam*)%ms werce found 0 ccour in the 11 @1 -3}*1@ inei damze of

‘*rm I, IT, I, IV,V and VI oymptons wre 13,0064 v?.u”i -.‘21 664-"3.;53,
jb 65 *P 1.20 = 51,004 1,52, 7.00 & 1,00 - 4,66 4 0,97,
‘J 53 1420 = 14,06 & 0,33, 2,00 £ .57 - 7,00 2 0,57 and

"y

1500 4 1.52 = 16,66 ¢ 0,87 or cent rospoctively. The type II

sympbono werc found to predominata 4n ull thoe fic las taken wadaer

f-a

conzideration and Hhe poreontnive of vetion of tyoe Y syuptons
in the districto »f Dundvman, looghly and Liadia wers 36,00 £ 1.40,

4’3.66 ?045 Clﬁ'.'i ,)1.’3‘) + 1. 't—-.

!

i Vhon the loavoe chowing yns I1 syoptomo vore collected
fropm the f£idclde fron time o tioe and sap trasnsniosion studios
ware porfoenod 31-30 per cond tranonisuion wos obtained, The

gynptomg nroduccd in tho inceculated plants were agsaln found to

".)

r) . P . .
differ, Chub ghe type II oyn tome in tho field was considercd
Vs . e ..
. I8
a9 comidoX,

3. fn gerial u?"‘} waion "6«0&3 fvon differcnt batches of
colligetions, :Aim o{i:»;p:::z;t iyoac of oyopsonn woro idontified, .

These ndne typoo of oyoptons wag maintained ln young Cucurbiia

mogghata Zolr pluants in pure ferg nniar iasced sroof condition
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and the viruses involved thevein twere desigmated as Agy Lpy &3,

o

1\14, As' 'Aé" !1’,7, AE) &i’lﬂ 4&9.

4e The thermal innebivation points (RIP) of all the isolates ’
were found %o Bo in botwon 40=-55°¢, The PIP of Ay and Ag vas
4@—4500, the TIF of A,, Bar dgy Ae Qud Ay Va0 45=50°C whereas the

PIP of 44 and Ay wao found bo bo 50=53C,

Se the dilution cnd points {(1wP) of gll the isolates were
found to bo in botween / 1077 = 10777, Iho Dip of 4, and Ag
was found to b leos than 10"1. The D3P of hg and 39 wag found tei
be 10"1'5 - 10‘2. The DIP of'&w. A4 and 4. waa found to be

1072 = 107243, gno DuP of Aq vas found to be 10707 - 1077 and

PR ”,” “'? t"
the D3 of 4, was found to bo 10 7 - 0",

—

6. The ageing in vitro of all tho isolatos ait room tomperature
(24-32°C) were found to be in betwoon € hours te 108 hours, the
agelng ip vitre of Ay was G hours, of by and Ay WD 12 hours, of
Agy Ag and Ly 7S 48 hours and of Ag, Ag and Ay was 60 hours, 04

hours and 168 hours ( 7 days) zespectively,

Te Ao regarde the host rance 37 plonts hal@ﬁgiﬂg to
Cacurbitaocae, Uolanacoae, Ilosuminosae, Cruciferae, Caxicaceae,
Chonopodiaecac, Apocyamacean, Ampanthaeccas and Cemposnitae families
werg toated, It wae obocrvod that all the isolatos excopt Ag,

AB and Ag could inivet only tho planis boleonging to the
cucurbitaceas fonily. The ioslasos A, and A§ ware found to infeect

S. melongena and P,hybrida plants boesides the cucurbitaceocus hosta,
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Isolate A5 wae found to infeet 3, melongena, P, hybrida,

B. compestris var, Sarson, Z. oleracea and 3B, vulparis

plants beoides the cmuﬂaitaééaaa hests, Dut in cape of

B. canpestris var, Sarson, S. olemacea and B. yulcaris this

rirus was present syoptomlesnsly., As rogards eucurbitaeeouu

hoots in case of A, Luffa acutansula, Luffa cghnﬂrma and cit;mllua
yulparis var, fistulosug, in case of 4, lagemarie wulgaris |

Citrullug vulporis var, fistuloous and Citrallus lanatus,

in ease of Ag Lagenavio ymigaris and Citrullug vulgaris wvar,
fmtulesua, in case of Ag Gitrulluc lamatus, in ease of A7

Lagenaria vulgaris 8 in caso of A ‘ﬁenimasa carifora andé in case of
Ag Luffa acutansula only were found ’w b symptomless carriers.of

the respective viruses,

3. In the transmission studies of thu isolates with Aphis
gossypil Glover, Ugous persicse Sulz, and Dormdsia tobaei Gemn, it

was obssgrved that A1 and A, were not transnissibdle by thoem, As
was transmiscible by 3, tabaci and not by 4. gossypil or

M. persicae , 4, ond Ag wore transmisoible by only U, persicae,
Age hpy Ag amid Ag were transpiscible by only A. gossypii. In case
0}&‘ e gosgypif tranomisoible iselateo mamoly ﬂﬁ, A7, Ag and 39,,
the peresntages of transmission were 37, 43, 20 and 22 vespoctively,
In case of U, poroicae tramsnissible iselates mamely 4, and Ag
the peresntage of infection for both the eases werc same (405),
The pereontage of traamimi@ix of Ag by B. tabact was 32, An

A, gosoypii once virulificd could rotain th: isolates .ﬁS,A? vhg
kanﬁ Ag-upto a mfiod of 72 hoursy; 96 hours, 24 houre and 96

hours rospeetively., An aghid m.persicae virulified with eithex
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Ay or Ag a3 found b0 motain the ioolato for the cane period o
in other words for a joziod of 96 hours only, Jho reteation
peried of isolate Ag in B, taboel once virslificd was found to

be 48 hours,

Do In the clcc*“afﬁicroscenie gtudics, the pmriicles af‘all

-

the iso1azcs wone Qmunu @@ bo *1exiblo r ds 0 va” ae iG&utﬂ.ﬁ

2he 1@ng sf %a@ §arti lu& of &2 aﬁ& &4 ey e iﬁ hatweon

500 mju - 600 m, The length of tho particlc of A, wos 55745 2 A
and that of 4, wag 523,0 m/u. o longth of the pardicie of Ae

T . .
wmag 675,0 m/u. The length of the particlos of A, A, Ap and &

: ¢ 1* 73 TS 9
were in botweon 700 mal = 300 g/u. The respective lonsths of then
Ward T12.5 1 Ay 725.0 ;/a. 743,6 R0 and 7085.0 R A “he length
of the particle of.A7 angd Am were in hotwoen 890 g/u - Qaﬂ'g/u

and the reopeetive longths wore J25,.0 ayu and 874.9 g/a.

£ . o
10, [ Trom the coroleosical otudics, it oppearcd that the 1@01&3@

,_s

Ay viaB clos ClJ r@latad o hb maola@e,gﬁ and Ag. Isalata Aﬁ “as
claaaly rolated bo the ismlabo Aw. xa@lata An was @10901J xal& ted

to &1, A«, Aé, AP, Ag a.ﬂ &7, Iuslaﬁe &é uaﬁ closely roiatoed to

Ag and Ag. Ioolatc Ag s clooely EQJ&tﬁd to Ay and ug.j Isolate
A7 was c?@&@lj o A5-§ Mt the isoclate Aa and Ag vere not related

%0 any other ioclato anld also unrcleted to cach other, Thus the
icolatens may form throo rouns, based on stheir sevologicgl rolation=-
ship, Gzoup 1 inelﬂaea isoinie &1, &2, 33, &Q, Aﬁ, Ag, and 37.

»

Group 2 ineluded i50lato Ay and Greup 3 included 1s0late Aqge

1. Thon the propertics of tho isolates wore oompared with

those of tho Lnown cucurbit viruscs, it oppears that thoe loclate Ay



212

rosembled Botslogourd mosaie virus zoposted by Vacudova and Ial
(1%4%),  uineo isolate Ay was close to 4, in cany reopoess, 4y
and 4, my bo eonpldored as two difieront stmine of bottlagoud
mosaic vimg, Isolate ﬁﬁ wan found to 2 close to Veln yellowing
virus roported by fhrous and Cohen (1906%).  Ioolase Ay and Ag
vara found to bo vory close to Cueurbit iatond virus roporbad

by Lebb (1963). Ioolase A§ o found to be clobe o Cueurbit
I'osaie virus veported by icihimacubracantan and Madomi (1004).
Isclate Ag wam founit %0 be very closer %o ‘atcmelen Uosiie

virus 1 roperted by Jebb aal Jeot t (1965), Tho is Qiuua A ond

el

3,

&g 414 not rosonblo any ﬁn@wn eucurhit virus and thus thoeod two
iselatee ray b@ cono od oo now vieesss ond Day bo désignnisd
Tunpiiin gaaticn,ﬁcsaié virug and Puopkin 1434 Jomale viT

respeetivo iy,

o

12, In tho blochozical otwlion, it wap obaswxved that the
8 ]
incenlation of all ths isslates aliered (a) ehlorophyld (2,b aund

otnl), (b) bufior soluble protein (e) Sotal (204 m@ocipitable’

sap protein (&) voduelns ewsaz and otarch and (o) mibonuclcie
acid contontc in tho loaves of O, mogghata plantc ot diifevent

gtagoes of pathosunosio,

) hoe ehl@:or%vll §,eawteaﬁ was oduend widh 2"£3a* to

all 150&&@@3 n*tliﬂ 10 days af in@cula%i@ﬁﬂj At 40 doyo after

S,

imcﬂahamnzdaﬂmmmmmwma?nm:xw@ﬁ;mt&w:%mﬂzw

10 Qays of iﬂocula“?om with zeopiot B0 A4 A &4, de and &?a Dut

&

" a a,

it wag found H0 he oducod widh fige g un&.ng. Jo elunge of this
eomponent was hovever obgcwvad with &9. A% 70 dayo afver

inceulation the chlorephyll g conbens wao woduccd wiith 4y, g Acy
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z';?, Ag and Ag whoreas with A, and Ag it was found to ingraase
Irvom that found at 40 Aaye aftor inoculation, At tho stase of
pathogonesic, no change of chleropbyll 2 contont was obsorved
'x?ith Agn

{q&;;gagqg‘g;yll_ b contont vas roduced with reopoet {*Q ail
%ﬁih o at 10 mw afﬁe,a. in@ca‘i tinnm?, hyy Dy amid m}, insreaged
this comporent fzrom tmt i‘wm’. at 90 doys aiter fnoculation and
Byy Agy Agy Ao and Ay deczeased 1% as congarad %0 10 days atber
incculntion, At 70 days after inocnlotion Ly % s Ag, Ags &7,
he ard A?? decreasod thio component £rom that found at 40 c;s.gzs
after inoculasion., Mut ;"52 and A. inerooaged 1t Lrom that at 40

A%

days after ineculation,

Total ei:x.a.erolswwl mm.:;mst we aico deercaswd whih all

s,’m scel,fb 3 at *s@ aﬁ,;m ui’wﬂ BoC fwoim} A% 40 daye after

inecuwatian Ags A4, Ae and 447 is m*eased it cver that founld at
10 doys aftey imwﬁ.atim, Bat Aoy Ar., z,..f,., by ami &9 deoreased
it frem that found at 10 doyo after incculation., At 70 days

after inosculation Ay ..&5@ s ﬁ.g, Age ,&?, A, and By decregsed 4t

o

from that found at 40 dayo afbor inoculation, Dub 4, amd z,,,:

increaacd it from tgmt chocrvad at 40 days after inncuintion,

b) m case of _tsw solublo protolm, Ay bge Ly ”‘3’

-

&7, A,r avEl %9 i?:m Gd it at 1%2% dfw m*svﬂ ?aacnlauif:a mwj‘.mm

As 00d bg :zeaf"msed it. ifw AT Gays aftor inoculotion this

-

w&g}omm mag inereased with all v icolaten, A% 70 days
after immlmimn frys A,?, A,” Ag b, and 559 increzsed it

L "l by
from that ohserved 2% 40 days afber inseculation bhud fs,,z“ra@ and Aq

~

roduced it from that obsorved ub 40 days afber incculation,
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¢) Ia case of total (oA preeipitablo) cap protein, all

the wso.,a 08 dnerxcassd Lt at 10 dayo J!.’LO"’ inoevlat_._@n., At 40
days C’.f’i"”l’? tnocwla tion Byo fx‘,,v ’ 1;7 and Ag imm:z d is fmm that

obsorved at 10 dayo after incculatlion. Bub A, Ag amd ﬁ.é‘
decreasecd it fron that obovrved ot 10 days after incculation,
At 70 days after inecwlation all isolateo incvcased Lt fron that

obgserved at 40 dayc aftor inocouldition,

a) In cass of rodueing ougr ot 16 dayo a‘f’.ter inoculation

e —————

“.n.l tho molatas excep t Agwdoem@g od it oy 4% 40 aa:y'f after
1nocalatioa rodueln: oumr incrcaned with Bqs Bos A?}, A‘f}’ Agy Ags
A.? and Ay but Ag doereacod 1t from thot obscrved at 10 days
after inceulation., At TO doys a:i;"g;er inoculation AT’ ﬁﬁ, % s AS,
Aes A,‘, and Ag incraaecd it whereas Ag decrcased 1t from that
observed at 40 days afior incculation, At this stage of
mthogoneosis noe change of roduecing cugar content wag oboorved
with Age

In case ol sta::jg_afa_:at 10 _dgya uf‘bef .ingcu}a‘cicn Apsy Ag,
Agy & dnd %‘éécregsea it vhoroan Aqe 5&3, &4 ang?; A.}, mcra\:.zseci-
it. ) .elt 40 days after inoculation starch contont was deercased
with all tho isolabos. At 70 daye aftor inosulation A, By Ays
1&5, A7 and A9 decrenacd it from that found at 40 days after
inoculation whoroao Ag and AS Increased thio component but with
An MO changg of this component os observed with the roopeetd

to 40 doys afdor inoculation,
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¢) In case of T2 of 10 Jaye after incculation all the
xi§9§§ﬁgguﬁgpﬁ@aaad,it,{f&t 49 doyo agter insenlatiénwﬁg, hgs Bgy
35, A?, ﬁ@ ard ﬁ9 Ineroagod 1t and &1 and Ag decroasod it from
that obacrved at 10 dayo aftor inoculabion, At 70 dayo after
inceulntion Ayy AQ, &3, &4. Aﬁ, &6
vhoreas Ag incrnased this compornent fron that obsoerved ot 40 days

s A?’ &8 and &9 deecroacod it

after lnoouiasion,
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