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IISE OF JITITSTRATTIONSG

Ieaf of snake gourd shoulng the
synptams of the mosale &4 geasa,

Cucurbilta showing symptoms
of Infection by the snake gogrd
mogede virus,

Sympbans developed on tobacco
(licotiane btobacum) by inoculating
maoke gourd mosaic virus,

smptans of snake gourd mosaic virus
an Nicotiana g;ﬂt:inosa.
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INTRODUGCTION

Snalke gourd (Trichosantheg anguina L,) 1s ane
of the major Cucurbitaceous vegetable - ¢rops of Kerala
State and 1s extensi.veiy cultdlvated 1n summer months, It
is algo an important vegetable crop cultivated thyroughout
India,

A severe disease on snake gourd characterised by
nogale 1ike symptams was observed in the Instructlonal
Farny Vellayani and adjoining 150&3.’!.{:198..- Further mrvey
revealsd that the disease is prevelant throughout Kerals
statey The infected plants blossom sparingly and set only
vexry fow frults, thus causing severe reductilon in yield-?\,

A perusal of the llterature revealed that mogalce
disomse of gnake pgourd hng been reported from Kerala
{Fillal, 1971) caused by a strain of CUV and at Delhd
(Dubey et al., 197%) coused by Cucunis Virug 1«

Other viruses Infecting snoke gourd include
Cucumls ¥irung 2B (Vernma et gl., 1970), Melon mosale virus
(Jagonathen and Remakrd shnan, 41971) Watermelon mosaic
virus (Nagarajen and Remakrishnan, 1971 b) and Pumpkin
mosele virus (shenkar et aley 1972)s Slnce dlfferent
viruses infecting snake gourd have heen reportéd by various



workers from dlfforent parts of Indla,an attenpt was

made to identify and characterise the virus cmusing

mosaic digease of snake gourd prevalent in Kerala, The
information will also be useful in formlating reasures

of cantrol of the virus. The nature and extont of loss due
to the discase is not definitely knoym. In view of the
gerious nalture and wldespread occurrence of the disease

the following aspecte were investigated,

1. Symptomatology,

2. Trangigsion studies,

3. FPhysical properties of the virus,
« Host roange of ths vims,

« Bgltimation of loss,

ne
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REVIEW OF LITERATURBE

Cacurblt plant was cbacyved to be affected by
mosalde disease in Chlo, Massaclmsetbs and Commeeticutb
during the first decade of tlis century, but delineatlon
of' a distinet infectious dlsease was not reeorded untll
19164 The first thorough couprehensive study of cucumber
mogale was carrled cut by Doolittle (1920), Since them a
mwber of different virue Gigepses of Cucurbltaceous crops
have been reported from varlous parts of tle world,

Bewley (1923) reported the incidence of cucunber
mosalc in Britain, e demonstrated two typess one, chara.
cterdised by yellow patches and the othor marked by mottling
and blistering of leaves and stunting of the plants,

Walker (1933) wag the first to reccord the spontoe
necus occurrence of a mosalc disease on water melon in
Florida, The affected plants were stunted ang the leaves
were mobttied aceompanied with severs malformations of floral
parts and mottling ond dlgbortion of frults. The affected
plents produced a 'Fetuniat like appearance,

Aingyorth (193&; 1939 ) nzmed the cucumber mosaice
viruses as coman cucumber mosade virus, cucumber yenow
mogaie virus and cucumbor yellow mobttle nosale v:!.ms.



The occurrence of CMV vas first suspected in
india by Uppol (193+). Vasudova and Ial (1943) reported
that bottle gourd (Jagengpia ¥nlperds) was affoctod by &
gystemic mogalc disease, The symptoms were chlorobic
atreaks and dark green blisters appearing as smell convex
arcap on the upper l1saf gurface ang wavy with irregular
mtl:in_as. Plonbs affeetsd in the éa.rly stages renain stunted,
gparsely flower ond get few fruits, The 'v:i.rus' vas ldentifiecd

esgucunig Virug 3.

Vasudave and Pavgl (1945) filrst reporied a later
melon mosalc virus from contemineted melon sseds, Iater,
Capoor end Varmeg 6191%8) studied bottle gourd mosaié virus
and identified as Cugumis Wrug 2 C,

Vasudeva gk al. (1949) reported the virus dissase
of bobtle gourd which caused general sbunting =nd reduction
in flower and frult production, Younpg leaves oxhiblted
dark green bllsters on a crinkled pale green surface and
icdentified as Cucumig Virug 2 C,

Bhargava (1951) lsolated four straing of cucumber
mogadc virus, a supinech strain yhich caused sovere chlorogis
and isolated from local lesfion in tobaceo lcafy & prirmla
strain obtained from Frimuln obeonica and two strains derivead
fram & naturally Infected tm*nip; one of which was a deriva.
tive of Pricets yollov strain,



Bhargova end Joshd (1960) detected Wator melon
mosaic virus from yegetoble marrcw in U,P.y with mosaic
syapboms wideh differed from other previcusly described
viruses,

Joskd (1962) identified a strain of Water melon
mogaie virus infeeting vegetable marrow gnd a number of

other Cucurbitaceous groprs.

Reddy and Hm'::!.an:i. (1963) reported the oceurrence

of G4V on vegetable marrow (Cucurbita pepo) and ddentified
“thet threre are 3 typss of viruses, a mosaic type, filiform
tyre and vitehest broom dype, Vegetable merrow infected
vith mosaic type virus ghowed typical mossic pattem of
Meght and deep green arzas on leaf and s;liglrh reduction in
leaf size, In fliilform type, the gymptams were distortion
of laminz, filiformy of the leaves, veln.clearing in younger
leaveg, and develoment of dark groen blisters on older
leaves, Tlowering vag delayed, slze of flowers was reduccd
and in severe cases there will not be any normal setting of
frultg. Witches! troom type was seen in the loter stapges
and characterdsed by a denge tuft of irregularly bent, stun.
ted branches producing severely reduced and malformed leeves,
The petloles and interncdes were very severcly reduced
resulting in a witehog! broom lilie appearence, The mogaice



type was ddentdfied ps Cucumig Virus 1 and filifom type
as Melaon Mosaic ¥irus,

Hardharasubramanian ard Badsmi (196%) reparted
the widesproad occuryence of 2 mosale virus discase an
mnpkin, causlng severe blistering, dlstortion and rednction
in oze of lsaves, He concluded that the cansal virus re.
senbled the botble gourd mosale virus and f£filiform type of

vagetable merroy mosale,

Mlitra and Nariani (1965) rcported a mosnie disessc
in Tori (Juffa gcutanpuls) which ig characterised by light
and dark green mogaig mott]iné,. dounvard curling of leafl

nargins and general stunting:in the plant growth; The eansgal
vimas vas identifiled as Cuctmis Wrug 3,

Janardhan g ols (1969) studied a mosalc disease
of bottle gourd from Mysore state and reported that the
causal virus though resembled Guecumig ¥lrug 2 B in sympto-
matology end certain obher chazfacteristics,_ it vas assmed
to be a nev viras or a nev strain of lpgenaria yulgaris
virus,

Sharkar et gl. (1969) identificd a mosalc aisease
of snake gourd which ig characterised by a mosale pattern
of irregular dark green end yellow chlorotic patches on the
lamina. The afiected plants were stunted, produced fewer
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flovers and shoved leaf crinkiing, The causel vimg wag
identifiecd as Cucumis Virug 1.

Verma gt gk, (1970) investigatod the virus dlscase
of make gourd, bottle gourd and pumpldn in ¥,P, The lcae
ves of the infected enake gourd were varlougly malfomed;
reduced in size and ghowad dark gréon mogalc mottling aymp-
toms, In boitle gourd, leaves shoved mogaice mottling and
bligtering symptoms, Isaves were maller and defomed and
plants stunted, Tumpkln showed mosnic mottling, blistering
and doformity in lcaves, The viruses of male gourd znd
bottls gourd werc identificd as Cucundgs Virug 2 By and that
of pmpkin as Gueumis Virug 1.

Jagenathan and Rapakrishnan (1971) igolated viruses
'from musk relon and pumpkin end ldentdfied as shrajng of
¥Melon Mosgnle virase,

Nagerejan end Ramekviehmon (1971 b) reported the
occurrence of Water melon mosedlc virus on snaks gourd, The
plants wore stunted and leaves wvere affected by prominent
mosgi¢ mottling with conglderable reduction in leef gize,

In advanced stages, the leaves were crouded together to give
a ushy appearence, UWhen young plents were infected, con.

slderable malformation were seen in leaves, The outer edge
of lomina bocame gerrated. In severely infected plants, tho



Jeaves shoved blstering and invard cupping of lecaf
marging, The symptoms appeered within 7 %o 9 days, The
caugal virug was identified as Water Melon Mosale virus,

Pillai (1971) vas the first to record o mosaic
digcase of snake geurd in Kerals, Symphoms werc a distinct
mogaic of leaves with crinkling and reduction in leaf glge,
Affected plants were stunted and produced fewer flovers and
fruitg, The cangal virus was reporfed to be due to 2 strain
of C4V, probably by the spinach strain (Bhorgava, 1951).

Goel and Varma (1973) isoloted a moseic dlseass of
ridge gourd (Muffa acutensuls) from Ieryana, The. causel
witus vas ldentified aé e new strain of CMV designated as
Inf'fe strain,

Dubsey. gt gl. (197%) 1dentified the snake gourd
mosale virus in New Delhi, the symptans Ineluded mosaic
mott]i;g acconpanied by chlorosls, vein banding and blig.
tering of leef lamina, Disensed plants produced very fow
branches and plants affected in the early stages blossom
sparingly end set few frults, The causal virus was identi.
fled as Qucunig Virug 1.

BTt OEATHQ_,; OGY
Gigante (193%) reported the occurrence of a mosalc
diseege on vegetable marrov in Romey The chlorotic aoreas



of the infected lecves were thirmer and almost 211 the
palisade colls were isodimetric with fev or no c¢hloroplast,

The mesorhyll cells were ¢logsely packed with much reduced
introcellulal SpPRCGH.

In the IWsbologlcal studles of infectod leaves of
cucumber with CMV, Cook (1938) found that the mosale
affocbed parts of leaves were thinner than normal parts of
leavegy The pallisade cclls in the mosalc arcas were invavi.
ably shorter than normal ond occasionally thoy remeined un-
developed and cuboidal, The e¢hloroplasts yere more numerous
end larger in the normal aress than in the mosale arede,
There yas Jittle difference in the size of palisade cells in
the affected and healthy portion of frudtgy; ut fever chloro.
plasts vere noted in the chilorotie cells,

Porter (19B%) conducted histolegical and cytologlcal
ptudios and the changes induced by ClIV, I gbudled the leaves
of naturally and artiflcialldy infeeled cucumber and showsd the
inltial changeg orlginated in the mesophyll of tho affected
leaves in mottled portions but necrosls in other species even.
tually dnvolved other tissues, The yellow arcas appoer hyper.
piagtic iln young leaves ond hypoplestic in mature omes, The
palisade in both are reduced in size and aggregated to fom_
granular megses, The dark green ralsed arcas of mobtled
isaves resulted from hyperplagia in megophyll cella,



Joshl snd Dubsy (1979) studled the higtopatholopgy
of virug infocted ehilll lesves caused by GV, A clear
change in the length and breadth of palisade cells was noted,
A elear distinetion botwean pallisade agnd spongy parenchyma

wags noted,

TRANSMISSION,

Deolittle (1920) had ghown that tho trensmlssion of
CMV in the field was e;‘fectad by mechanical means éuring the
training and thinning of plants and pluclkdng of frults, IHe
also demonsgtratod the sap trangmission of the virus.

b)) Inscelt btrangmlissions
The aphid transmission of cucumber mosale virug vas
first demonsirated by Doolittle (1920) by Aphis gosgypii Glov,
in the £ield conditions,

It was reported that cucuwber aphlde (Aphls
Zoggynll) after feeding on a mosale affcected plant can
trangmit the diseass within 5 mimites to o heelthy plant
{Anmn,, 1926).

-Hoggan (1930) proved on the bagls of greon house
trials that Myzus pgeudogolani, Myzus glrcum€lezug and
lerogiphun solanifoiil were zble to trananib CMV from

tobeeco and tamabo,
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Hoggan (19339 showed that single individuals
of green peach apid (Myzug rerpicag) were able to trans.
nlt CMV to tobacco, but the per cent infmctioh increassd
with the number of aphids, The entire process of plcking
np the virng and tranamitting 4% to heaibhy plants required
cnly 30 minutes. No incubation perlod wag noflced ond the
virullferous apbidé found to looge their infectivity aftor
feeding for 2 hours an heglthy plants or after starvation
for 18 to 27 hours.

Doncaster and Kagsardts (1946) found that the Sallot
aphid, Myzug sscelonicug (onion aphld) was eble to trenmit
Sucnmig Vizrug 1.

Severin (1oh7) found that QUV vas tranmibted by
Aphig goseypld, the bean (dock) eplid, Apklg wupicls end
Mysug porslcoe,

simong (4955 ) studled the hostwVoCtoraVirus relo. -
tionghips o‘f soutlern cucumber mosgale virus, It was trans.
mitted by Apidg pogsyrdd, Myzug rergices and Aphlg fabas
dn the order of efficiency, .Tha agqulgition threshold of the
first tuo vectors ranged from 5 - 90 secondg,

Joghl (1962) reported a strain of Hator melon
mosale virus infecting vegetable marrow which was trange
mittod by Anvdlg gopgypll ond Myzug mersicae,
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Coudriet (1962) reported that rugty plum aphdd,
hysteroneura sgterdse is a vectoér of QiV,

Reddy and Narisnl (1963) found thet $he mosalc
diszase of vegetable marrovw caused by GV vas transmitted
by Aphig graccivora which is the first report of that ine
sect to be a vector of CMV, In oddition, Aphig poss ’
Apidg evonymi end Myzug perglcse were identifled as vectors,
Tho per cent . ° transsission increased vhen inoculation feed.
ing vas given on cotyledons of Imelthy éaed;lings.

Haribaraoubrapanian end Drdend (1964) reported a
virug discage of pumpkin wldeh was found to be tranamitied
to Cucurbiiaceas only by Aphlg laburni.

Mitra ond FHarianl (1965) identificd a mosalc in
tori vhich was not trangmitted by any of the inscets tegted,

Forghard et al, (1966) isolated a CMV strain from
o1l mumpiin (Cucurblta popo) transmitted by Aphls goseynidi,
Aghig fabse, Dyssulacurthivm psoudogolan) and Macrosiphum
golanifoiil,

Singh (1970) studied the mosaic of Penincaga and
its transmission by Myzmus persicac, It is a styletw.bomme
virus and prelimincry fasting ﬁpto % bours followed by
1« 2 plmtes zequialtion feeding inecreazed vector offi.
cieney whercas prolonged starvation reduced 4t. In serial
transfers, aphlde soon ccased to be infective,
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Verma gt gl, (1970) studied a snake gourd mosalc
éizoase, & virus diseass on bottle gourd and 2 mopaic vli‘us
on pampicin, The dlscases verc t_rananittéd by Mygug mergicae

Jaganathan and Romakrd shnan (1971) 4solated a
mosele digtase on mushnalm and enotlzr from pumplin, Iﬁ
caphid troncmlgsion besgtgy Lm_ _n_e_m:___ gione *branmitted
the miglaselon isolat@ vidie Myzug persicee and Aphig gg_s_s_m._‘
trensmitted the pampidn dgoelate, They found that o nindmin
mmber of § aplids are required to trangplt the ;rimsesa The
vectorwvirus relationshdps were studied in detail,

Eadser end Danesh (1971) sbudded the blology of
MV on chickpea (Gicer arietiyun) and feportecl the transe
mission of CMV by Apkdg cracclvora to be stylet.borne, The.
vector acguired the v:':.rns vith brlef mrobes in less tham
two mimteg,

Hagarejan and Ramokrisinan (1971 a) studled the
vectore-virug relationahips of bltter gourd rmosale virus
nging Myzug versicee, Apkds gogsynid and Avhig malvae,

Hagarajen and Remakrdshnan (1974 b) reported a
Wator melon mosale virus on gnake gourd and found to be

tranenltted by Mymus persicns end Apilg gossymld, out of
8 specles of aphlds tested, including Aphls croccivora,
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Detalled gtudies of the vector-virus reletdimsidps vere
made using Mygig perglcag,

Pilled (1971) attenmpted to tranamit the mosalce

diszase of make gourd (CMV) by Aphig gvacclvore and Myzug
perglcae but was not successful,

Goecl and Varma {1973) isolated a new straln of
CMV (Inffa strain) =nd the virus vas found to be trans.
tted by iyzus porgices, Aphlg gossypli end Brevieoryne
brassicags

Dubey et al. (1974) 1dentified a anale gourd mosaic
virus and designated as Cucumis Virus 1 which was found to

bo transmlitted by iplls gogsypll, Myzus perglceo and not by
Avhis eraccivora and 3 other ephid speclces,

¢) feed Tranemissions

Bewlsy (1923) rerorted that an acuba type of MV is
tronsgitted through seeds of cucurbits, Bovisy (1929) reported
that out of 2000 seeds of cucumber teken from infected plants,
9 were found to bo infected at the pob stage and further
studles lndicated strong clrecumstantial evidence of seed
trangmlssion,

Dooldttle and Walker (1925) shoued that GV 4s not
transmitied throngh seeds of cucumbery But seeds of certain
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wild plents were reported to be en importont sgency in
the over-vintering of the discass, The wild cucumber
(Hecrompelis lobata) transmit the virus through sceds,

Bewloy and Corbett (1930) observed that CMV 1g
seed trananitted in cucumber and showed that 17 out of
100 cucunber plantg cerried the infoction,

Chagberiain (1939) reported CHMV ig seed trans.
nitted in vegotable marrovs

Rainio (19%3) studied the ceusal virug of ordnkle
dis:a_sé of cucumber vhich was found to be seed transmitied,

Vasudeva and Povgl (1949) reported the seed tronge
mlgsion of Helon mosade wimes whidch 1is reported to be a -
gtrain of GV,

Radar gt al, (1947) reported a seed-borne mosaie
virus on muslmeion which differed from MV by its restrice
ted bost range and much higher rer cent seed tranamission,

Joghd (1062) isolnted o strain of Water melon
nosale virus infecting vegetable marrov vhich is reported
to Do seed tranemitted in that host, |

Reddy and Nariani (4963) isolated a mosatc tywe
of virus from vegetable marrow énd differantiated 3 types
of viruges.They reported that out of 1309 seeds germinated,
only one seedling showved mosale symptoms,
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Mukhopadhyay and Saha (1968) reported that cucumbey
nogale virus is transmlitted through seeds of Cucurbita moxima,

Tanlingon and Carter (1970) showed that CMV is soed
transmitted in chick weed (Stellprla medla), the per cent in.
foction varied from 3 « 20 in naturally infected plants and
20 - 40 in plents raised from seeds obtedned from artificlally
infected plants, MV was also seed tronmmdtted in Ilgmium

purpurcun (47), Ceragtium hologteoldes (24) ard Srergula
arvengis (24) btat not throupgh seeds of other weeds,

Negarajan snd Ramekridhnen (19711 reported a later
melon mosaice virus on anake pgourd and was shoun 0 be transw
mitted through seeds to & lithtle exsbent,

Ggosl and Vermo (1973) isolzted a new strain of CHUV
fron uffs whdich vas tested for seed tranmmigsion but none
wag found to be seed tran=mitted,

shorme ond Chohan (1973) reported the transmd ssion
of Cucumig Virug 1 and 3 through seeds of cucurkdts, Thege
viruses have been found seed-borne in vegeiable narrow, ash
gourd and pumpkin (Cucurbita mogehata) and ldentified as

Cuoumis Vlrus 1. Cuewnig Vipng 3 vas found to be seed.bome
in bottie gourd and ridge gourd,



Iubey et al. (197%) tested the sced transmission
of snake gourd mosale virus, Out of %32 ssedlings raised
from geeds from infected gnale gourd plants, none yas found
infeeted,

Kemp et al. (1974%) reported the occurrence of
squash mosaie virus in musk melon seeds, The virus wag
. detected in seeds of 3 out of 20 mugk melon, The per cent
geed transnission was 6.3,

PHYSICAL PROISRTIES

Doolltble (1920) showed that CMV was never infecti-
ous after 3 « 5 dayg and logt its virulence within ok to 48
hourg.

Joimson (1926) showed that the infectivity of CHV
vag logt in 2 days in liguld tobacco extract end in 2 -« 3
veeks In slowly drying leovese

Valler (1926) compared the propertics of cucumber
mogadc, tomato mosale and physelis mogalce. The expressed
julce of CMV is incapable of withstending aging, drying end
hsating,

Mclkrmey (1927) reported that the thomal dedth
polnt depends on the cancentration of the virug in the sap
and on the nature of plant extract,:



18

Iajardo (1930) conparcd the promrti;&s of CMV
and heen nmosadc virug and showed thket the thermal death
point, dilutlon end polnt and resistance to aging of UV
are, 75°C, 1310000 end 2l « 28 hours respectively, It
rémaing infective in dried loaves for lsss then 10 days,

Chagberlain (1939) described the physical pro-
perties of CMV, viz., thermal inactivation point = (62..6600 Yy
dllution end polnt « (1:1000) and snrvivel in witro (4 days).

Vasudeva and Ial (19%3) observed that T,I,P.,
D.E.P, and resigtance to aglng of ' cucumbher mosale virus 3
on bottle gourd ag 60°c, 1¢500, and 6 hours at room tempe.
rature regpectively.

Vasudeva gt al. (19%9) showed the T,.I,P., D.E,P,
and longevity in vifwe of Cucumig Virus 2 C from bottle
gourd as 86, to 88°C, 1:1000 in stendard sap and 1310000 in
mre sap, morée than 90 days respectively,

Bhargave (1951) studied the physleal properties
of & viruses occuring on cucurbits, Tie T,I.P, was 59 -
60°¢ for yellow strain and 65 - 70°C for others,

Reddy and Werland (4963) igolated thyee types of
viruses from vegetable marrovy, The mosalc tyme had n 35.1. Pa
of 52 - 55°G, D.E.P. of 13200 to 1:300 and longevity in Vitro
of 12 - 16 hours at room tomperature (32 - 35°C) and 8 days
at 7 « 9°C; The filMform type had a T.I.P. of 55 - 60°C,
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DEJP, of 13500 =~ 121000 and longevity in wifro of 24
hours at 32 to 35°c ond 9 days at ¥ - 9°C.

Verma et al. (1970) 1isolated viruses from snake
gourd,; bottle gimrd and pumplkin, The gnako gourd moszie
and bottle gourd mosede had e T.I.F. of 97,5°C, D.E,P. of
1076 to 10'? and langevity in vitro for 9 to 10 days at
30°, The virus 1solated from pumplin had a.T.I,P, of 60 ~
70°C, D.E.E, of 1073 to 10™*, and longevity in yitzo of
7 = 9 days,

Jaganathon and Romakrishnan (1971) isolated a viras
froo musk melon end snother from punpkin, The ousk melon
isolate od a T,I.Fs of 60 « 63°C, D,E.P, of 1:5000 to
127500 and longevity ln ¥witro of 8 - 10 days at 5%. The
punpidn 1golate 1ad a T,1,P, of 50 « 53°%, D, of 112500
to 115000 and longevity in witro of % to 6 days at 32°C and
8 - 10 days at 5°C, Both the isolates vere identified as
strains of Melon mosale virus,

Nagarajan and Remakriginen (1971 b) isolated a Water
melon mosalce vimus form smake pgourd;, It had a 7,.I.P, of
52 ~ 5%°C, D.E,Ps Of 13200 « 13500 and lonpgevity in vitro
at 32°C vas % - 6 days and at 5°C was & to 8 days,



Fillai (1971) identified a mosaic disense of
gnake gourd, which had a D.E.P. of 1:10000, T.I,P, 60°c
and 101;15ev1ty in yltro wes up to 72 hours at room tempea
rature,

Shankar et al. (1972) 1dentified a pumpidn mosaie
virus vhich was inactivated at 50°C, at a dilution of
13500 end 1n 8 hours at room temperature and 26 hours at
8.

Dubey gt al, (197%) isolated Cucumilg ¥irug 1 from
nogale infeeted snake gourd, Its D.E,P., was betueen
431000 - 1150005 ToI,P, betueen 65 to '70°C and longevity
in witpo in 14/30 phosphate buffer (pH 7.6) was 16 - 18 hours
at #46° - 30°C and '8 deys at 8%.

shankar snd Nariand (7974) reported a Yater melan
veln.banding mosalc widch vas ldentified as Cucumig Yirus 2,
It tad a T,IP. of 95 « 98°C, B,B.P, of 131000000 - 1:5000C00
and a longevity in vitro of more than one year at room tempe.
rature,

HOST RANGE
Doolittle (1921) mentimmed the rolo of host pldants

sitich as Ageleplos gypleca, Mapbtwmia loulglona s over wine
tering hosts of CMV, After that, large number of plant
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specles in different familles were xecorded ag hogts op
carriers of MV, Doolittle and Walker (1923) choved in
crosseinoculation studles with QUV that a large mumber of
piants are suscepteble to infectlicn by the virus and sane
sexrve as hogt of the virus. It vas also found that GV i
tranamissible to tobaceo through pepper es an intemediate
host,

Jomson (1920) reported that GV 1s transferabie
to tobacco, Mgobliana giubtinosg end a number of otler plants,

Samiel (1931) skaved that QIV produces local
leglong on tobacco, Hoggan (4933 b) ropoerted the formation
of local lesiong on sugar beets due to CMY,

Aingworth (193%) found yellov cucumber mosaice
infecting vegetable marrow, gherking tapato and Dotura

gtramaninm,

Price (1935) reported the cceurrence of CMV in
Zionis olegens, Splth (1936) reported the occurrence of
Cucundg Virus 1 an a number of wild and cultdvated plants,

. Vasudeva and Ial (19%3) reported a mosele digease
of bottle gourd vhich wag trenmitted to bitter gourd, melan,
weter melon, and vegetablo marrov and identified as Cueumbor
Yirug 3.
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Vagudeva and Pavgl (19h5) showed a melon mosalce
virus, ldentifled as CMV, infectlng cucumber and to be
tranmitted to 2 nmumber of Solaneccous plants,

vasudeva et 2, (1949 ) reported a virus disease
in bottle gourd caused by Cucumig Virus 2 ¢ wvilch éife
fored from the early mentioncd straln of cucumber green
moﬁt’lta mosale virus by its ability to produce symptomg on
vater melon end paturg stremoniup, The virus was cerried
sympboniessly on bitter gourd and Iuffa acutanpuls,

Treitag (1952) lsoclated seven virus dipcages of
cucurbits, viz, C(MV, souash mosalc, musk melon mosale, wild
cucumber mosaley centelonp mosaley water melon mosade end
musk melon vein necrogls, Tha host range of all the viruses
excent CHV is very much restricted.

Vagudeva and Naylani (1952) studled the host range
of bottle gourd mosaic virtts and found that It cansed loco.
11zed infection on inoculated leaves of tobaceo, Solanym

migrm ond Solerum pmodd florum,

Anderson (195%) dsolated Vater melon mosale virus
straing from Florida (the type and the yellow straing)

inducing systemle symptoms in 42 Cucurbitioceous species
including camnon ball, Water melon, squash, vegetabls marrow,
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cantaloup, citron, Melothpig pendula, bottle gourd luffg
gylindrica end Iufig gegyntlgcs.

Tan Velson (1960) idontified a strain of melon
mosale virus on Cucurbjta pogehota which had a limited
host range causing systemic infectim in Cucurbitecoous

plents and Jocal lesions on Chenopodium sparvanticolor,

Prasad and Raychandherd (1961) identifled 2 mosale

disease - of Zinnis glogons censed by Cucumig Wirug ¢ with
an extensive host range.

Josnl (1962) dotscied a strain of Water melm
mosalc virus infecting vegetable merrou, Cyclanthers
pedata, squash and cucusber,

Reddy end Nariani (1963) isolated 3 types of viruses
from vogetable marrow, The mosalc type(Cugumig ¥irusg 1) had
an extengive hosh range, It cansed gystemle infechion in
snake gourd., The {iliform type (Cugumlg Virug 3) also
cansged mogaic on asnake gourd but the host renge vas restrica
ted to Cucurbitaceae,

Herlharasubramanien and Badaml (196%) recorded a
mosalc on pmplkin vhich was transmissibvle only to members
of Cucurbltaceas end ldentified as a ney virus though roe
sembled bottls pgourd mosaic virus,
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Allem (1965) isolated a mogaic from vegetable
marroy, the host range being restricted to Cucurbltaceae
and the virus vas ldentified as squash mogale viras,

Mitra end Neriand (1965) 1solated a mosaic from
tordi (Cucunlsg Virug 3)¢ The host range vas res;trd.cted. to
Cucurbitaceae and it involvesg Iapenariz glcoraria,
Cucurbita moschata, Cueurbits npeps, Momordlca charantla,
Trichogantheg enpuilna and Citrulius vulgar]g,

Anjeneyulu and Apparao (1967) rerorted the nabtu.
ral occurrcnce of GV on ¢hilill in Indila,

Inouquo gt al, (1967) studicd o mosaic disease in
Japan on cucumber end identified as a cucumber greene.mottle
mosale virus end found that many cucurblt hosts arc systee
mically affected; vhile tobacco was infected locally withe
out lesions end local losions were formed on Datura gtrae

mondum end Fetunis hybrida,

Shankar et al.(1969) reported a mosaic discase
in snake gourd (GIV) having en extensive host renge which
ineluded Hicotlana ' 0sg, Chenopodivm emoranticolor
and guourbita pepo.

Yerna et al, (1970) recorded a severe mosaic
‘dissase on snake gourd and the host rongs was restricted
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to mepbers of Cucurbltacezs, Bt it produced local
lesiong on Chengpodium amaranticnlor,

Jogonathan and Remakrishuan (1971) showed that
the hogt range of viruses 1soiat;ed from rmisk nelon and
pumplkin are canfined to Cucurbitaceae, Among GAfferent
speciés of cucurblts bested, snake gourds end bittor gourds
were 8lso found to be the hosts, The viruses were identi.
fied asg stralns of Melon Mosalc virus,

Nogarajan end Remakrisinon (1971preported the
oceurrence of Hater melon moseic VATug on snake gourd, the
host range being restrictoed to Cucurbitaceas,

PLllal (1971) identified a mosaie discase of
gsnake gourd in Kerala, Oub of 31 spscies of plents in 7
fanlliss tested 15 specles in 6 families were found to beo
hogts of the virus, The cansal virug wvas ldentified ga a
gtrain of MV,

Shanlear et al. (1972) reported the natural cccur-
rence of pumpkin mosalc in India, the host range being res.
tricted to Cucurbltaceae Vig, snake gourd, hitter gourd,
bottle gourd, Wator melon, Iuffh scutensuls, Cucurbita pepo
and Cuewnis melo,



Dubey gt al. (197%) identified g mosalc disease
of snake.gourd in Indle caused by Cucumis Virug 1. The
hogb range inciudes mumerous plants in dlfferont famllles,

shankar and Narieni (1974%) 4ddentified a melon
vein banding mosale in India, Host range was limited to
Gueurbltaceae vhich included melon, cucumber, Cucumlg melo,
Guewnlg angupla, Dottle gourd; snake gourdy Cururbitz pepo
and bitber gourd,

Nagarajon and Remokrisinan (1975) reported a strain
of molon mosale virug on Cucurbita Jundellieona, The virus
was tranmiitted to snake gourd,

Claing ot al. (1975) recorded 145 plants belonglng
to %3 families vhich ect as losts of MV in Korea, of which
2k are previougly unveported..

SSTIMATION OF 1065

Doolittle (192%) studied the loss due to cucumber
nogaie virus in U,.S:A, and cstimated a loss of & 75,000
in a single locality, Thore arc several reports regarding
the loss of different Cucurbitaccous crops infected by CMV
from different parts of the worldd, Dut a systematic study
to understend the extant arid the menner in vhlch loss occur
due to infection by “@MV has been canducted only in a foy

cazes,
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Middleton end Whiteker (19h2) reported a lethal
virus disease of cantaloup occurring in Imperial Valley
wideh 1is caused by a straln of CHV and recordcd a loss of
about 75 per cent of the crop,

Vasudova and Lal (194%3) observed that bottle
gourd affected by a mosale when attacked in early seasong,
remained stunted, sparsly flowered, and set only fow
frults,

s eb al, (1961) studied the effect of CHMV
on cantalonp and recorded that inoculation of melon plents
at the 6th lcaf stage caused 40 per conbt rcduetion in yleid,

Fletchor et al, (1969) found thet cucumber plants
af fected by cucumber 'green.mottle posaie virug caused 15
per cent loss in yield following early infection, Ilater
Infection had little efiect on ydeld,

Densld end Chalkldey (1972) showed that vhen surmex
squash plonts at different developmental stapges wore ino.
culoted with Water molon mosalc virus, yleld loss averaged
k3 per cent, 38 per ¢ent, and 9 per cent from early, mid.
term and late inoculatimns rcspectively..

Kazda gt al. (1975) showed that yleld of green-
house cucumber rlants, inoculsted wlth CUV, at the



cobyledanary stage, was reduced by 89 per cent in summer
and by 96 per cent in wvinter and 80 psr cent and 9% per
cent, resyectively, when inocculated at the % and 7 leaf

atages.

Alverez end Campbell (4976) analysed the yield
factorg of cantaloup infected by squash mosaic virus and
recorded significent reducticn in the number of fruits per
plent but had no influence on-size, velght, or cdible
quality (total goluble solids) of the fruits. However,
retardation in fralt maturity was obaerved,
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4. SEED MATERJAIs

seeds of snake gourd, obtained from the Imstructio-
nal Farm, Vellayani, were used for the study, The seeds
yere govn in pots contelning the stendard potting mixture
( Sand, Soil, Cowdung in the ratlo of 4:1:12).

2, CUITURE OF THE VIRUE:

The culture of the virus ecauging snake gourd mosale
was obtained fram naburally infected snake gourd plants of
the locality, The virus vas maintained on young snake gourd
plants by sgp inoculation, Two to three sceds were soun in
each pot (oize 20 cas x 20 cmz) but only one vigorously grov-
ing plant por pot was retalned, and used for the gtudies.
The plonts were inocutated in all cases, execept otherwise
sbated, ab 3 - & lzaf stage.

3¢ SRIPLOMATOLOGY:
a) Extern mptons:
The symptoms produced by the plants srtificlally
inoculated with the virus, were studied, The changes obssr-
ved on the vegebtatlve parts and floral parts were recorded,
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b) Higtopatholopy:

The trensverse sectlong of the Infected angd healthy
laoves were token uging a sharp blade and exemined after
gt oining with safranin under the ndcroscope to study the
changes and demages on the different tissues cemged by the
infection, The dbservations on the hist.ological changes

were regorded,

e THANISSION OF THE VIRUS:
e) sSap. trangmlssions
Inoculation of snske gourd plants were conducted
using concentrated sap, standard sap and sap exbracted with
phosphate tuffer, Inoculations vere also made with and vith.

out carboruadum powder as'an abrasive,

Young leaves of infected plants showing clear syap-
toms of mosale were collected and grouni_l in a mortar and‘
pestle to a fine mlp. Then it was filtered thwrough fine
maslin: cloth and the filterate was used for inoculation
(concentrated sap),

The standard sap was prepared by adding 1 ml, of
sterdlised dlstllied water to every gram of infected #4issue
used for extractiom of sap,.

Phogphate wuffer was prepared (Soremsen's tuffer)
and the pH wvas adjusted to 7,0, The buffer vas used as on
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extraction medium of the sap. (1 ml of btuffer/g. of infected
tissue).

Tho effectlvencss of inocculation by usging carboe.
rundum as an abrasive was tested, A pinch of finely powdered
carborundum (500 mesh) was edded to the sap and the plents

were incculated,

Inoculntios were carrled cubt by gently rubbing the
upper garface of the fully fomed young 1eavo's of the .test
pi;ants' wvith a suab of mbsorbent cotton moistened with the
sap. JIncculationg vere elso made by rbbing the leaves
with the forefinger dipped in the sap, Care was taken not
to injure the lcef tissues during inoculation, After inocuw
lationg, the exce s sap on the lcaves.was washed off uging
gstorilised distilled water, Yen plents each were inoculated |
for each experiment and they were kept under insect.yproof
gonditions, Observations were rccorded on the numberp of
plants Infected, |

b) Ingeet tronaulssion:
Ingect transmigsion studles vere carvried out uging
two specles of aphids: (2) Aphig gogoywii Glov,, (b) Aphig
cracclvora Koch,

Healthy colonles of Aphig eracclvorg were maintained
on cowpea and Aphis possypii. on bhindi undey insect proof cone
ditions,
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Healthy insects were collected and transferred
to petriplatess They Were starved for a period of 2 hours
(pre-acquigltion fasting peried) and then were allowed to
feed an detached young leaves of infectcd snake gourd plents,
g0 ag to give them an acquisition feeding period of 2% hours,
After the pequigitlon feeding period, the insects were starved
for an hour (pre=infection starvetiam)¢ The viruliforous
apkids were then released on young healthy test plants, at
the 3 « 4 leafl stage, for an infection feeding period of 2k
hours using "glass chimneys, In every case 30 adult Insects
wore uged for inoculation, After the infection foeding
period, they were killed by spraying 0, 1% Ekalux soluticn,
The Inoculzted plants were kept for @bservobion under inssct.

proof emaditiong,

To sbudy the vecbor - virus relationships, the
folloving experiments were conducted using the aphid, Akl g
gracedvora, as the vector,

1) Acqulgition feeding periods

In order to detexmine the minimum acquisition feeda
ing period of the veetor, the aphids were alldwed to acquire
virus for different periods of time; 5, 10, 15 and 30 mim.
tesy 1, 23 %, 8; 16 and 24 hours, The pre-zegqisitim ond
pre=infoction starvation periods weye 2 hours and 1 hour
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regpectively. The apkldg (tuenty each) were allowed to
feed on healthy test plants for 24 hours, After the ine
fection feeding the plants were sprayed with the insectl-
¢lde and kept under observationbr the develomment of

symphong.

i) Miniwum number of anhids regulrsd for tr isslion
of the vixuss T ~SeRELen

Aphids in groups of 3, 5, 10, 15y 20, 25 and 30
were released on each test plent after allowing a yre.

acqulattion gtarvabion period of two hours, en sequisition
feeding perdod of 30 minutds, pre-infecticn starvation
period of 1 hour end an infection feeding time of 2k hours
to determine the minimum mumber of aphids required for the
tranamission of the virus, After infection feeding, insgects
were killed by spraying 0,1% Ekalux solution and the plants

ket under observabtion,
A1) Infe sJclsk ogds

The minimm infectlon feeding yoriod of the insect
to tranamit the virus vas determined, I~Icn.\virulifarous
aphlds vere given 2 hours yre-acquisition starvation, an
acqulsition feeding peried of 30 mimbeg and o res-infecation
starvation of 4 hour, Different batches of 20 aphids each
wers glven differemt infeetion feeding periods - 55 104 15
and 30 minutesy 1, 2, %, 8, 16, 22 and 2% hours., Observa-
tions were recorded on the numbér of plants infectod,
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Tn order to esbtimabe the effect of pre.scouisition
starvation on the efflclency of the veetor to acquire the
virus, the insects were sterved for different periods of
time and alloved an acquisition feeding period of 30 minutes,
After the acquisition feeding, the insscts were agaln starved
for 1 hour and released on test plants and alicwed to foed for
2 hours, After the infection feeding period, the inseets
wore killed by sﬁarying Ekalux 041% solution end the plante
vere kept under observation, The preezcqulisition starvation
period tried were 30 mimutes, 1, 2, 3, % and 5 hkours,

v) Effect of pre.infoctlon storvation on the efficiency of
the v%cibor, to transmit the virugs

Aphidg, sterved for 2 hours, were alloved an acqul-.
gition feeding perilod of 30 minutes and starved for difforent
periods of timey They were aftenaaz;cls trangferred to healthy
test plents and allowed to feed for 2 hours. Plants inocula.
ted with virulifercus apmds vithout mrewinfection starvation
were paintelned as contyol, 1In every case 20 insechks vere

used, The pre.infection starvation time were 30 minutes.
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1, 25 3y % and § hours. Observations werc recorded on
the number of plants infocted,

vi) Iersigtence of the virus in the insect wechor:

Exreriments were conducted to determine how long
the insect could retain the virus without furtior acceas
to a fresh vims source, The Iasechts, starved for 2 hours,
were alloved to feed on infected leaf to acqulro the viras
for 30 minutes, After giving a pm»ini‘éction gtarvation of
1 hour, the viruliferous aphlds wre fod on test plants by
tranéferring them in succession to a series of test plents,
allowing an ini‘ect:!’.oh feeddng time of 1 hour o each test
plant, Tho inoculated plants wore sprayed with 0.1% Ekalux
solution, Gbservations were recorded on the number of plents
infected,

¢) Seed trangnisslon:

Seeds collscted from mechanically Znoculated plants
ghowing ¢loor symptans of the dlsease were sown In sterili.
zed soll in pots and kept under inscet-proof conditions,
The. ssedlings werc kept under obsewétions for & poriod of
30 doys to see whether they develop the symptums,

4) Soll tronsmigsion:
Snake gourd planbs were raised in pots and inconla.
ted mechanically, When the plants were 30 days old, the
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infected plants were pulled cut from the pota and the roots
were cut into small bits, and incorporated into the goil in
the sarme pots, BScedg of snake gourd were soym in those potg
(5 seeds per pot) ab dntervals of § days cach, The plants
were meintained undor insect-proof conditions end kept under
observations,

5. FHYSICAL FROFSRTTES OF TFE VIRUS

a) ZIhempel inactivation oint

The sap vas extracted from infected leaveg of sneke
gourd plants using & mortar and pesble, TFive ml. each of
the éxtracted (concentrabed) sap was H.petted into thin
walled glags test tube, Care uwas taken not to pour tho sap

on the gidos of the tubes, The tube was then kept in ther.
‘mostatically controlled watey bath for 10 minutes at the
required temperature in such a way that the lovel of the
vater in the water bath wms just abmré the level of gap in
the tube, After the heat troatment the tubo vas suddenly
cooled‘ by dipping in cold wvater, The sap vas tmated ét
different teﬁpemturas renging from %0 to 90% at ranges of
5%, The treated sag; vas inoculated on young vigorously
growing test plar;ts of the smme age, The inoculstion of
planté vas first done with sap treated at '!:,he highest btempe.
rature and then the other plants were incculated with sap
treated et low temperaturés. Ten i::lants were inocculated in
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each set of treatment, Observabionsg were recoxded on the
runber of plmmbs :!.nfecteﬁ.

b) DPilubion end poinis
The sap vas preparcd as in the previous casey and
vas ddluted with sterilised distilled water in the patio of
43100, 13500, 1310005 1:5000, 1510000, 1350000 end 13100000,

The dlluted sap was inoculated separately on test
plents (10 for cach treatment) sbtarting from the highest
dilutions The inoculated plantg vere kept under insccteproof
conditions and obsorved for the develomment of sympboms,

e) longevity in vlityo:

The inoculum was prepared ag in the provious tests
and kept in tubes at room itcnperature (32% - 35003 and also
at 10% (stored in a refrigerator), ne tubc canteinding the
sap from each treatment was taken after every 2% hours and
inoculated on the test plants, The lnocnlgted plents wore
kepb under insectupi-oof conditions and observed for the déve...
lopemont of symptoms,

6¢ HOSE RANGEs

Thirtythree different plant spacles belonging to
10 famllies were tegted to study the host range of the virus
by mechanical inoculstlon using concentrated sap extracted
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from the leaves of the infected plantse

fparanthocens

Geopbrena gioboga I,
Balsaminaceas

Jmpatiens balsaming L
Caricacoaes

Cerdea papoya L.
Chenopodiacens

Clx_anom_ ciivm gmoranticolior Coste and Reyn,
Comnogliag

fedlontimg annung L.

Zinnia elopeng Jacq,
Cucurbltacese

Deningasa Maplda Cogn.

citrullug walgarig Schrad,

Qucurbite maximp L.

Cacurvita peno "wxar‘emdenga

Cucumd s ﬁgti\mg Li

larenoris glceraria (Mol,) Standl,
duffa soubanmila Rozb,
Momordica chsrantia I,

Buphorblgeene
Menihot egeulonts Crants,




loruninosne
Crotglaria juncea L.
Cyamopsls tetrapgonglicba (L,) Tanb,
Glyeine max (I1.) Merr,
Fhoseolng Junatug L,
Fhnseoiug munego L,
Phaseo]né wisoris I,
Digun gativan L,
¥iena ginensig Torner.

Halvacoaos

Abelmogehus egcunlentug (L. ) Moench,

Solonacencs
Sapgleun anpuun I,
Datura gtromonium L,
Xycorcreloon ggenlentun M111,
Meotiona gintinoga I,
Nlcotiana lonpsdoriii L.
Nicotiema tabagunm Le. -
Fetunla hyioedda Vilm,
Solgnum meloncena L,
golanum ni oy L,

39
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7, EEETMATION OF 1085

Bxperinents were conducted to estimate the effect
of infectimn at difforent stages of growth of the plantss
an the vegatati.ve geowth and logs in the yield. .

The experiment wap laid out in Completoly Randome
iged Degign, &Snake gourd plants yere gpown individually
in pots. The following broataents were fixed to cgtimate
the offects of jnfectiom at difforent growbth ‘amées of the

plants, Tive plants esch uere ﬁocula’c.ed in each treabs

ment,

Treatment « 1 (T1)
Treatmont - 2 (T,)
Treatment « 3 (Ts)
Trecatment - 4 ('1‘4)
Treatnent « 5 (TS)

Tyeatment « 6 (T.)

0

Inoculation of 15 day old plants,
Inoculation of 30 dey o1& plants,
Inoculation of 45 day olg plants,
Inoculation of G0 day old planta,
Incculation of 7% day old plants,

Control plantg were maintained withous
inceulation,

ALl the plants were periodically sprayed with
0.1% Bkalux solubion to keep the plants free of inscct

infeastation,

Observations wers recoxied on the following aspocts
at an intervel of 10 days till the plants were 110 days old,



41

(a) Tumber of leaves formed,

(b) Iength of leaves.

(¢) Uidth of leaves.

(d) Internodel length,

(¢) Humber of brancheg developed,
(f£) Total longth of the vine,

(g) Numbecr of flowers formed,

{h) Per cent of frults sot,

(1) TYumber of frults lommed,

8. SIATISKICAL ANALYSIS:

The dota wore analysed statisticelly by applylng
the technigue of analysls of variance for Canpletely
Randon. ised Design with more replications for control and
the significance vas tested by 't test (Cochran and Cox
1965). The data on the number of leaves, number of bran.
clhes, number of flowers and number of frults formed were
analysed after square root transformationsg for counbg
( enedecor and Coehwan, 1567),



RESULTS



RESULTS

T, SRMPIQIATOLOGY:
a) Extornal symptopgy

Tho symptoms first mamifested as a trangitory
vein clearing on the young loaves followad by the appece
rance of small greemdsheyellow areas, which gre trans-
parcnt then tie healthy areas of the leaf, later, clear
mosaic synptoma conglsting of irregular dark green and
yellow chlorotic patches developed, The small chlorotic
areas coalesced to form higper patches, In advanced stages
of infection, dark green raised dldsters of varylng glze
ond shape developed on the lemina, The leaves {:ere parkedly .
roaduced in size and variously crin. kled end deformed, In
okder leaves, the symptoms of mosaic mottling wvas less pro.
naunced and only chiorotic areas were seen. The growth of
infected plants was seversly retarded and the interncdeg were
ghortened, Tfﬁ plants infected at very early stages, blosson
sparingly and set only very few or no fruits, The develop.
ment of auxlllery brancheg wvere also induced., o visible
syoptoms were cbserved on flovers and frults, but excessive
stedding of flovers was notieed. (Plabe.l)
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b) Intern tomss

M stopatbological studles showed e reduction in
triciness of the infected portions (lighter oreas) of the
leaf 1.e. thinmer than healthy green areas. The palisade
.cells in the affected portimms werc shortoned end loosely
packed, In the mesophyll cells chloroplasts were fewer In
num'bér end ghoved some kind of degéneration. Since these
cells contained only very few chloroplagts, they wore more
transparent then healthy tlssues.

IT, IRANSIISSTION OF THE VIRUSs
8) Sap Trensmissions

The snake gourd plants were ingoculated with con.
centrated sap extracted from leaves of severely infected
plants and observed for the development of symptoms, The
synptoms of infectlon appeared on the newly formed leaves,
6 . 8 days after inoculatlon,

when plants were lnoculated using standord sap,
the symptom expression vas delayed, symptoms appeared in
7 -« 10 dzfys-. Use of phosphate miffer did not shew any
slpnificant increase in the infectivity of the virus, When
carborundum (560 mesh) wag used as an abragive during Ino.
culatiang no significant increase of infeetlvity was notieeq,
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b) Ingeet Tronsmission:
The rosults of the studies of inseet trangmission
are glven in Teble 1, Tranmisglon of the virus with Aphig

gogoyrdd Glov. and Aphig ersccivora Koch, were tried,
Though both the gpecles of aphids transmitted the virus,

Aphig gogsypli vas more efficient in transmitbing the virug
and the symptoms appeared earlicr.

Vectop-virvusg relaotionst 9

Tho vector.virus relationshing were studied using
Aphlg eraccivora Koeh, as the vector,

The regults are given in Teble 2, It was observed
that the aphid ean acquire the virug with a minipum feeding
time of § mimitcs on the infectod leaves, The infectivity
of the virus was found to be. increased vaen the sequisition
feeding Wume was increased upto a period of 30 mimates; ut
further increage in the acquisition feeding time only rédu.
ced the per cent of infected plants and no infecticn could
be obtalned aftor 8 hours of acquisition feeding time., A
period of 6 to 9 days was taken after infection feeding for
the manifestetion of gsymptoms.



IABIE I

Hegults of the experiment to determine trangnlgsion of snake pourd

o rus_ by apkld vectors..

Tamber

Acquisiae

Infection

Teat insect Froeacqui- re-in< amber  Mumber/ Tim6 tae
3 cL- of sition fa. tion fe- feetiom feeding  of per cent ken for
aphlids sting time eding fasting tine, plants of plan. appeara-

(hours) tinc, tine, infect- ts infe. nee of
(hours) (hours) (hours) - ed, cted synptans

(days)

Aphis gossyoil 30 palls 2 2% 15 5/33.3 8-09
Avhis eraccivora 30 el 2 bt 20 6/30.0 10 - 12

Gv



IABIG 2

Rosultg of the experiment to dectermine the minirm
acqulsition feeding time,

Nomber  Prowaoequi- Acquisie Proeinfoc. Mfection  Humber Tuober/pér  Time taken

of sition fo. tion tion star. feeding of plants cent of for the
aphlds sting tdme feeding vation tine, dnoculs.  plants appearance
(hourd time. tine, (hoars) ted. infeeted, of sympto-
(bour) ns (days)
20 2 5 minutes 1 oY 15 k/26,6 8
20 2 10 " 1 2k 15 4/26,6 7
20 2 15 n 1 2% 15 57333 6
20 2 3 = 1 24 195 9/60,0 7
20 2 1 hour 1 ol 15 6/40.0 6
20 2 2 u 1 2 15 3/20.0 9
20 2 L w 1 ok 19 3/20,0 9
20 2 g n 1 2% 19 0 Hot. infected
20 2 16 " 1 2k 15 0 n
20 2 2% n 1 24 15 0 n

1%



ii. Minimup mmmber of aphids reguired for infections

' The results of the studles are prosented in Table 3.
No infection could be obtained vhen a mplnimum number of 3
épldds vere uged for.the trisl, Infection was notlced when
5 infective insects or more were allowed to feed on the test
plonts, Haximun infection was obtalned vhen 20 insects vers
used per plmmt, The synptoms vere manifegted within 7 to 9
deys. It was found that when the number df aphids were ine
creased per plant, the per cent of transmission was algo in.

crcased,

11i, Determination of tin minirmm infogtion feeding
poriods

It vas found that the gphlds cen transmit the virus
vith a ninimm infection feeding period of 5 mimutes on the
test plants (Tebls &), The per cent of infected plants was
increased by increaging the infection feeding period upto
2 hours, The per cent of infectecd plants wasg found to be
reduced vhen the infection feeding time was furtier increased,
The plants exhibited the symptoms within 5 to 9 days. UWhen
a meximm infection feeding time of 2% hours vas given, the
develoment of symptoms was found to be deleyed,

iv, Effect of %e.acgu;g‘ tion gtarvation of

@ dé & the eff;,gieng;; to acqulre and
tronsmdt the wirigs

The data are presented in Table 5, Pre-azequisition

fasting of aphids increased the efficieney of the vector to



Munber Pre~acqiia Acquigition FPree.infec- Infection Nuober mber/per  Time takon

of gition fo. feoeding tion fos. feeding of plo- cent of for appot-
aphdds sting time. time, ting time., time. nts ino. plents in. rence of
{houxrs) (mimutes) (hours) {hwra) culated, feeted. gyomptong,
(days)

3 2 30 1 o3 10 0 Tot 113fect-
cd.
g 2 30 1 2 10 %/40.0 8
10 2 30 1 2% 10 8/80,0 6
15 2 30 1 24 10 8/80,0 8
20 2 30 1 ot 10 10/100.0 9
25 2 30 1 o 10 8/80.0 8
30 2 30 1 24 10 3/30.0 7

1447



Fumber Fresacqui- - Acquisli- Pre<infec. Infection Hunber Ikmbor/per  Tlme taken

of sition fa- tion feed- tion fast. feeding of pla-  ceat of for appeae
aphids sting time dng time  ing time, time, nts ino- plmts 4n. — rence of
(hours) (nimtes) (hours) culated, fected, S?mdg;g&
20 2 30 1 $ mimtes 10 2/20.0 7
20 2 30 1 10 n 10 6/60.0 7
20 2 30 1 R 10 6/60.0 6
20 2 30 1  ® 10 8/80.0. 5
20 2 30 1 1 hour 10 8/80.0 5
20 2 30 1 2 w 10 10/100.0 5
20 2 30 1 Yy w 10 B/80,0 6
20 2 30 1 8 10 6/60.0 7
20 2 30 1 16 10 8/80.0 6
20 2 30 1 22 ® 10 %/40,0 6
20 2 30 1 2 9

n 10 4/4040

6V



Number of IPre-acqui- fLcquisie  Pre-infece Infoction Momber  Mumber/per.  Pime taken
aphidss sition sta- tion fe- tlan stor- feeding of pla- cent of pla. faor appea-

rvation eding vation time, ntg inc-~ nts infected rence of
tinme, time, time,. ) culated, synpbons
(minates (hours) {hours) (days)
20 30 mimtes 30 1 2 10 %240,0 9
20 1 hour 30 1 o 10 8/80.0 8
20 2 = 30 1 24 10 8/80.0 7
20 3 n 30 1 pe 10 6/60,0 8
20 L w 30 1 Pt 10 2/20.0 8

20 5 « 30 1 2 10 o Not infeeted
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acquire and Yransmit the virus, Maxbmum efficleney was noted

vhen inscets were starved for a poriod of 2 hourg, Murther

increase of fasting time did not appreciably increage the pey

cent of infected plants and so also the efficiency o tho

yector to trangsmit the virus. Tho plants déveloped the sympe

tang within 7 to 9 dayss

v. Effect of nre-infeetion gstarvation on the effls -
Eiene;[ ot g veetor Go trananii the g

The efficlency of transisgion wag maximum whon tho
viruliferous vectors were starved for 30 minutes before in.
fection feeding, The data also revealed that fasting of
apiids before infeetion feeding upto a period of 4 hour aid
not severely affect the efficiéncy of the vector to transmit
the virus, (Iable 6), But further incremse of pre<infectian
fasting shoved that the efilciency was declined and after k
hours fasting the insects wore unable to tronemit the virus
to healthy plants, The symptoms menifested within a perled
of 9 to 10 days.

vi. JXerzistence of the virus in the insctuvector:

The regults are tabulated in Table 7, The insectsg
wore transferred from plant to plant after an infeetion
feeding of 1 hour, It was observed that the virus could bo

tronapitted to the firgt test plant only; vhere as the sub-
sequent plants remained healbthy when the same dnscets were



TABIE 6

Effeet of pre-=infecetion starvation on the abllilty of the
veetor to tranamit the virug. '

Mumber  Lre~acqul- Acguisl.  IFre-infec- Infection  Mumber Number/per- Time baken

of gition star- tlon feed- tion gtar- feeding of plone cent of for aprel-
erhids vation time. Iing time, vatlon “time,. tg inocu. lmnts in. rence of

{hours) (nirmtes) time,. (houra) lated. ected, symptong,
, (days)

20 2 30 0 ol 10 8/80,00 8

20 2 30 30 mimutes pLs 10 8/80.0

20 2 30 1 bBour ok 10 7/70.0

20 2 30 2 = oh 10 L./40.0 10

20 2 30 3 n 2k 10 /0.0 .10

20 2 30 L u ol 10 0 Mot infected

20 2 30 g w 2 10 0 v




TABIE 7

Results of the experimeni to determne the persigtence
of the virus in the ingcet vector.

Fusber - Fre-acqui- Acquisition Fre-infec- Infection Number of Mmber of plakts in-

of sition fa. feeding time +tlon fast. feeding plants in- fected,
aphids sting tine (minutes) ing time.  tinme, oculated, -
(houry (hours) (hours) ' i 2 3 Y g
20 2 30 1 1 5 + = - - -
20 2 30 1 1 5 + = - - -
20 2 30 1 1 9 ¥ = = - -

+ Infectad,
- Lot infacted,

19



transferred serially from plant to plant., The ingeets
conld not retoln the virus and lost its virulence irme-
diately after feeding on a test plant,

c) Seed Iransplsglon:

Soceds from severely infected plants were collected
and grovmn in pots to bssess vhother e virus is seed-bomne,
Out of the 67 seeds som, 52 were germinated, Thé plants
did not shou any symptoms of the dlscase uplo 30 days of
grawth, indleoting tihat the virus is not tronsmltted through

geeds

d) Soil Trangnd gsions

An experinent vas conducted to determine vwlwvtler
the virus ig soil-borne, Tk infected plant materials were
Incorporated with the soll in pots cnd after me week, healthy
seéds of snolke gourd were goun, Observations made for a
veriod of 30 days revealed that the virns :‘Lé not soll-borne
ag the plants rcepained healthy,.

ITT. HIYSIOAL FROFFRTIRG OF THE VIRUS:
2) Thermal Inactivation noints

The results are given 4n Table 8+ The virus vas
inactivated betusen temperatures of 70° to 75%, The test
plants, inoculated with sap treated at 75°C remained hoalthy
vithout exidibiting eny sympbass, whereas 20 per cent



TABIE 8

Resultg of the o cnt to detepmine & thernal innchjie
vation oin e :

Treatnent Number of lupber of Fer cent Time taken
(Temporature o, ) plants ino. plants in- infection. for appearcnce
culated, fected, of symptoms.
(days)
50 10 10 100 9
55 10 8 80 10
60 10 9 90 12
65 10 6 60 12
70 10 2 20 1.
75 10 0 0 Not infected,
80 10 o 0 "
85 10 0 0 o

GS
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tegt planbs doveloped gymptama when inoculated with sap
treated at ‘7’*:)00._._‘=

The plants inocculsted with sap treated at lower
temperature developed gymptams within 8 to 9 deys while
thore wag a delay in thic gymptm expresslon whken sap was
treated at 65°¢ and 70%.

) Dilat end_r ]

The date aro given in Table 9s It was found that
the virus ves inactivated at a dillution of 1:10000, Dut
60 per cent of tho plants inoculated with the sap et a diln
tlon of 135000 developed the symptams, &0 1t wns comeluded
that the dilution end point of the virus is bobucen 135000 -
1310000, It was also Observed that at dllutions above 14500,
the infectivity was reduced and the exmression of éymptoms
vas delayed,

c¢) Iongevity in vitro:

The resulbs are given .in Table 10 and 11, UWhen
the sep extracted from infected plants wag stored at room
temrerature for a period of 96 hours, its infectivity was
completely losty About &0 per cent of the plants, inocecue
lated with sap kept for 72 hours ab roan temperature deve.
loped symptoms., 6o the longevity in witro of the virus
gbored at room temperature is between 72 and 96 hours, The



TABIE ©

Regults of the experiment to determine the diluiion cnd-point
of the virus

Congentration - Fumber of Fumber of Per cent Time talen for

of sap. plents ino-. plznts ine. infection appearance of
culated.. fected, SypLHms,
(days)

12 100 10 10 100 3

1: 500 10 10 . 100 G

15 1000 10 8 80 11

145000 10 6 60 11

11 10000 10 0 0 Hot infected

1: 50000 10 0 0 "

12 100000 10 o 0 o




TABIE

Regsult of the expertiment to determine the longevity in witro

Time taken for

Time inte'wel Yamber of Kumber of Fereent
plants inc. plants in. Infeetion, appcarence of
culated.. Tected, symptans
(days)
Treghly extrac.
ted sap. 5. 5 100 9
After 2l hours 5 g 100 12
After 48 hours g & 80 11
Aé’te‘r 72 hours 5 2 Lo 1%
Afrer 96 hours 5 0 0 niot infected
After 120 hours 1 0 0 7
After 4% hours 5 0 0 "

88



TABID 41

Besults of the expezd.ﬂent to determine the longevity ln yitr

of the wvirus storsd undor refr _(10°%¢

meo ol MERS O IENEOT Dremt. S I
_ inoculated infectcci. s}mptans. (days)_
gra;izhly extracted p 5 100 g

After 24 hours 5 5 100 0

After 48 hours ] L 80 12

Aftor 72 hours 5 3 60 11

Aftor 96 hours 5 2 ho 15

Afber 120 hours 5 1 20 15

After 44l hours 5 1 20 L

After 163 hours 5 0 0 Not infected.

BS



por eent of infected plants was decreased as the storage
time of sap was prolonged and at the 72 hours it was only
40 por cent. The plants exhiblted the sympf:oms of the
discage within 9 to 11 dgys when inoculsted with sap stored
for 2% hours, tut the symptom expression wag delayed for

W% days in those inoculated with sap stored for 72 hours,

When the inocunlum was stored in a refrigerator,
the infectivity was retained upto 1% hours, tut the per
cont of infectoed plants was considerably deereased., After
168 hours of storage of the inoeulum the infectivity wag
éompmjt.aly logts S0 the longevity in wvitro of the virus is
.batween 14 to 168 hours, vhen the gap was stored under
refrigerated c%mditi-.ms. When the inoculwm wes stored for
72 bours the sympbome manifestod within g-42 days Wt when
it was stored for ik hours the exproession of syuptoms was
delayed upto 15 days,

IV, HOST RANGE

Out of 33 plent srecles belonging to 10. different
famllies tosted, 8 specles of plants belonging to 3 families
vere found to be susceptible to infectimm b}} the virus angd
rroduced dlstinet symptanme,.

60
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a) gQuenrbltaccacs
1. Cucumig potivug L.

The symptans were £irst noticed on the developing
young leaves ag amall greentsh.yeliov areas which wasg more
Mghter than healthy areas, Iater, characteristic yellow
mottle appeared; The leaves were reduced in glze, distox:ted,
erinkléd .. and in advenced stages there vas dowmuard curling
of the edges of bthe lsmina, Tha plax;ts were gtunted and the
intcrnodes were shortened,

il, Cucurhbita gﬂlﬁ,ﬂ_&_ L

Yellovlsh-green chlorotic patches were developed on
the lamina, The groenish derker portliong of the leaf produced
raleed blisters, The chlorotic patches coalesced together to
form larger patohes of infected tisgues, The gize of leaves
vere roduced cansiderably, internodes were ghortened and
plants vere stunted. (Plgbe-2).

iil, gcucurbibe ronovea: condenga Le

The infected plants showed the symptams within 5 to
7 dayss The lecaves oxiibited pale preen spobs which enlarged
in size and developed into yollowish.greenm patches, Retuetion
in size of leaves, crindkling: md distordfon of lamina, vere
also observed, The infected plents were stunted,
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bd Solonneeacs
i. DNicoti tobacum I,

The plants inceulcted with eoncentrated sap dig
not ghow any symptan‘s of the dlesscase, But vhen the sap,
exbracted with phogphate buffer, was lnoculated an the
plantg, the vein clearing sympbtoms developed within 8 <10
days, The sympltons were milld and only pale green ereas
were developed on the leaf lamina, (Plabe-3)

ii, Mcotiana glutinoga I,

The affected plants ghowed motbtling wlthin 3 %o
6 doys, A large nunber of dark green ralsed bligters were

produced on the lamina. The neuly emerged loaves were
highly reduced in =lze and plants showed govere stunting,
The internodes were shortencd, As the plont matured the
severdty of the symptoms was roduced. (Plabe.4h)

ili, Capsicum spnumn I,

Tho plents showed the symptams within 6 to 7 days,
The paln-sympbans were the develoment of light green mot.
tling end curling of the lamina, The size of lIsaves werse
peverely raduced and stunting of the plents was also evident,
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iv. FPetunis hybrida Vilm,

The inoculated plants exidbited symptomg within 8
days, Young leaves showed pale ‘green arcas and later deve.
loped dark green raised bligters. The sizo of leaves were
reduced amd In severc cases internodes were shortened, No
gymptoms could be observed cn flowers.

¢) GCompogltaes
Zimis elegans Jeceq.

Clearing of velns usually developoed within 8 to 10
days after inoculation and the piants showed gystomic mote
tling,. The gymitans pmduceci werc similar to thoss produced
on Ietunia hytrids, No visible symptans were dbservod on
flowera,

V. E TION OF 10SSs
a) Bffect of infoction on mmber of leaves:

The observations of the oxporiment to find out the
offect of inoculation of 15, 30, 45, 60 tnd 75 day old soed
lings, on the number of leaves formed are given in Table 1 2.
The regults showed that inoculation of the plants with thé
virus at the aifferent stagea of grouth, did not affect the
production of léaves significantly as compared with untreated
plants,



ITABIE 12

Effect of infection o different stages of prowth of the plant
on_the mumber of leaveg

(Means after \/ X transformation)

Treatments Time of cbservation (days)
20 30 % 50 60 70 80 %0 100

Ty 4,240 5,006 6,050 6,910 7.720 8,516 9.286 9.852 10.330
T, - - S5.674 G420 7.230 8.116 8,808 9,402 9,950
T - - - 6.680 7.520 8.156 8.736 9,260 9.718
T!‘- - - - - - 8-228 8.912 90 506 90930
To 4,170 4,969 6,020 6,920 7.760 8.602 9.472 10.02% 10.522

CD, for ¢ arison

With conﬁr?l.l.} - - - -~ - - - - -

C.D. for conparison

¥3
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b) Effect of infection on the lenpth of leaves:

Tho results are given in Table 13. Tho data shoved
that the fnoculatimn of 15 dey old plants reduced the length
of leaves significently as compared to eontrol and other
troatments, It was observed thet tho length of leaves was
reduced significantly over controly when 30 end 60 day old
plants were inoculated, Uhen the plants wore inoculated on
the 75th dgy the reduction in the 1cngth of leaves wasg not
sipnificant; The reduction :?.n= the length of loaves depend
on tho time of dnoculation i.,e. 1f the plonts vwere lnoeculated
at early stages of growth, the length of loaves reduced signi
flcantly,

c) Effoct of Infection on the width of leaveas

Tre effceet of inoculation of plants at different
growth stages on the width of leaveg was recordcd and pree
sented in Teble 14%. The resuits shoved that the vidth of
Jeaves was reduced siguificantly when 15 day old plants wers
inoculated, There wag signlficant reduction in the width
of lcaves when 30 and 4% day old planks were inoculated,
There. was no significant reductian in the width of leavos
vhen inoculated on the 60th day ond thercafter,

As in the case of longbh, the reduction in the width
of leaves algo depends on the time of inoculation. Iate
inoculations did not appreciably reduce the width of the
leaves, |



TABIE 13

Bffect of dnfectlon at different stapes of prouth of the plant on the
zengﬁﬁ oé ieaveg

(Mean Jength in Centimetreg)

Time of observation (days)

Treatment _
20 30 - 4 50 60 70 80 .60 100
T4 %,680° 34920 3,580 3.0 3,000 2,880 2,460 2,520 2,200
T, - - %820 W.200 L.1k0 3,920 3400 3.200- 3,220
Ty - - - 4,320 3,900 3.400 3,300 3.040 2,920
Ty, - - - - - 5.000 780 L.S%0- lWhhO
Ty - - - - - - 00 L7400 4,540
Ty 7.516- G2k 6,235  5.987 5.840 5.670 500 5.160- %,760
G ey, SOpaTl- 0,905 14131 0.72%. 0.521 0497 0,395 0402 0M69 | 0.511
CaDa for coapari.
son between treat.  e- w= . 0,915 0.638 0.608 0.456 0502 0469 | 0,511

ments,

99



TABIE 1%

Effect of infection at different prowth stagcs of the plant
an the dth of leaves.

(Mean width in centdmetreg)

Treatment

Time of observation (days)

20 30 40 50 60 70 .80 90 100

T, 5.860 %.720 4.180 %.000 3.860 3.560 3.160 2.900 2.800

T, - - $.120 5.100 %.800 %.580 4.0 3.080 3.740

T), - - - - - 5.800 5.U80 5.k80 %5.160

T5 - - - - et - _ 5026-0 5-000 ll‘0980

T, 7.80% 6,592 6,350 6893 6,460 5,870 5.840 5.500 5.220
OoDe in, STPATI- 14096 1.215  0.968 0,662 0.563 0,571 0.501 OM61 0,489
C.D. Sor compard. - - 7.22h  0.811 0.689 04659 0.501 O0.461 0.489

nents.

49
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d) Effect of infection on tho intetnodal lensth:
The deta on the internodal length ave given in

Table 15. It was obeerved that the internodal length is
reduced. significently over all other treatments wken the
15 day old plents vore inogulated. The results also rovea.
jed that the inocculation at different sbages of plant growth
roduced the internodal lengbh significantly over control,
The degree of reduction in the Intemodal lJength depends on
the time of inoculmtion,

o) Effect of infectlon on the total Jenpth of vines

The data are pregented in Table 16, It was obser-
ved thobt inoculstion of 15 dey old plonks affected ths length
of v:i.ne sigrdficently as compared to the other treatments,
ubgequent inoculation of plents dld nobt oXert any sipgnifi.
cant c¢ffect in the length of the vine ag ¢oampared to the
cantrol, '

f) Effect of infection on the number of branchess

The data on the effegt of Inoculaticn at different
growbh stages of the plends on the number of branches are
glven in Table 17+ The rosultg showed that tle number of
branches was inecreased sipgnificantly wvhen 15 dey old plentg
were incculatedy The differences in the number of branches



TABIE 15

Effcet of infeelilon st different; stames of growth of the plant on

internodal lenpeh

H_QE_;WE_____

(liean leagth dn Centimebreg)

T™ne of obsez‘Va.tion (Qays) |

Treatmerts
20 30 40 50 60 70 20 50 100

111 ‘80?8{) ?-954‘0 7.3!'"0 70100 60000 5.1';“60 50 120 L]‘e?éa !'!'.560
T, - <  10.7%0 10,500 10.360 9.0%0 7.060 6,380 5.720
Iy - - - 10,120 7.960 7.620 7.020 6.400 5.860
T), - - - - - 10.050 8,760 7.760 7.300
Ts - - - - ] - 8180 ?a_B!l{) 7.’413‘0
Ty AP0 13.020 13.6830 12.573 11.087 9.530 9.800 9.280 8.500

Urbe Sor Compaml-  3,38h , 2.581 1,918 1.338 1,301 0.937  1.325  0.993  0.868

C.D, Tor camperl: - 2426 1,762 1,993 1.082  1.325  0.993 0,863

ments,
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TABIE 16

Iffect of Infcetion gt gffe%t gtages of growth- of the plant
- on _the total Jdength of the wine.
(Mean Jength in gentimetres)

Time of cbservation (3ays)

Treatnent —
20 30 ko 50 60 70 80 90 100-
I, 146,20 182.20 202.20 218,00 234,00 248,20 258,20 265.60 273,40
T, - - 267.80 302,20 330,40 349,00 363.20 374,80 383.20
Iy -— -— - 330.00 350,60 367.60 385.00 399.%0 %11.20
T), - - - - - 329,40 3040  351.00 358,20
Ty - -~ -— - -— -— -~ 386,80  399.80 L08.20
Ty 179.00 238,72 292,30 327.53 . 355.60 399.20 440.20 452.80 h62.20
Sobe goF cmparl- - 68.511 68,314 68,500 68.640 76.390 74.800 73.420
C.D, for compari-
gggtgfftween troat- - - 79.110 83,662 83,250 79.270 76,390 74.800 73.420

04



(Meang after ¥ r 1 . hronsformation)

L eC: . lnice ab ¢ifferent gtaseg of grov
plent on the mmber of brancheg prognced.

" rreataont | Time of ehgervation(éayg) | |
20 30 %0 50 60 70 80 90 100
T, 1460  1.820 2,313 2,470 2.561 2.603 2.820 2,890 2.960
T, - - 1546 1.99% 2,36 2,485 2,520  2.640 2.680
T, - - -~ 2,088 2,359 2.359 2.410  2.430 2,530
Ty, - - - - -— 2,485 2,530 2,600 24720
T, — - -— - — - 2,360 2,520 2,600
I, 0,710  1.340  1.788 2,082 2,372 2.358 2490 2,680 2.720
gég'wig ggicggii 0,643  0.643 0.362 —— —— - 0,220 O.24h  0.2k2
C.D, for compari- . |
ggﬁt?;’fmm tregbe - - 0.lkE8 - - - 0,220  C.24h  0.242

T4
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was not significant over control in the case of other treat.

nents,

g) Effegt of infegbion on the number of flowergs

The rcsults are given in Table 18, It was obscrved
that the number of flouers produced was signdficantly reduced
over control by thoge plants inoculsted an the 15th day, Inow
culastion of 30, 45 and 60 day 0ld plants algo reduced the
nober of £lovers sligniflcantly over cantrol, I6H 1g observed
that the reduction in the numbor of flowers depend on the time
of inoculatdian, Earller incculations severely affected £lower

formation,

h) Effcet of infection on the per cent -~ fruit
gets

It was observed from the data prescntod in Teble Yy
that tlore was no frult set when 15 day old plants vere ince
culatcd? ¥hen plantg were inoculated on 30th day of grovth,
the per cent of fruit set was significantly reduced over
control, There was ne algnificant reduction in the fruit
sct on other treated plents when compared with canbtrol, &
early infectlion resulted in sipgmificant reduction of fruit
sot whereas lator infeotions d4@ not ezert signdficant effect
o frult .Setg'i



TABIE 148

(Hleans afteryx

+ 1 transfovmation)

Troatment

‘Pire of observation {day=)

Se
20 30 40 50 60 70 80 90 100
7, 1.219  2J9% 2,138 2.1 2470 2.679  2.083 2,020 14890
T, - ==  2.839 2,303 2.23F 2.30% 2,169 1.890 1.720
iy 3 - - - 2.839 2.485 2596 2.173 1830 1.710
Ty, - - - - - 2.738 2,927 2.630  2.h80
Ty - — - - - 2,964 2,970  2.8%0
To 188 2,737 . 2,912 3.092 3.126 3.18% 2.925  2.950 2.820
Cobe T60 SOmPOFI= 1,051 ~-  0.353 0.349 0.3  0.202 0431  0.359  0.312
C.D, for compari.
son between treate .. - O.4%1 0428 O3 0,337  O.h431 0.312

nentg,.

0.359

&l



TABIE .40

Effect of infection abt gifferent staros of- :
gzouth of tho plambt on the rer cepd
of fruit set. |

(licang after snpunlar transfomationg)

Treatment Hean

T, 0 | -
T, 9950
I 11,256
Ty, 11.362
Ty 11250
Ty 13,192

GGDO !#.03?_1'




1, Effcet of infection on tho mmber of frults:

The data are given in Table'£0, It was obsorved
that vhen 15 day old plants were inocculated no fruits vere
formed, Vhen plonts wero inoculasted at subscquent stages
of grouwth, there vas slgrd.ficant rédyacw.on of frult forme..
tion over control, The affect of the time of infection of
the plants was evident cu the fruit production,
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TABIE 20

BEfect of infection at difforent gbaces of
grouth of the plent oa the number of Trulbs
Formed.

(Mcang after v/x 4+ 4 trangformation)

Treatment HMeun |
‘¢1 1.C00
.La 1 ° 512
n N
3 1.605
T% 1,829
T5 1.839
TO 2.18%

C.D. 0'28?




DISCUSSION



DISCUSSIO0N

The virus causing mosgle dlgease of snale gourd
(Irichogenthes anpuing L. ) was lmvestigated, The discase
was found to bo widespread in RKerals, Synptomatological
studies showed that the sympboms produced on gnake gourd
vere simllar to GMV repdrted by snith (1937). It also
repembled the sympbams produced on gnake gourd by a strain
of CUV reported by PAllal (1971) and Cucuslp Wirug 1 reported
by Dubey et als (1974),

The histopathological studies revealed that the
palisade cells. wore shortened in the sffected portions and
loosely packed, Tre chloroplasts were fever in musber,

The affocted portims were found to v thinner then the
nornal areass Such an effect have boen reported by Gigentoe
(193%) on vegotsble marroy due to a mosade virus, Cook
{1938) had algo reported similar klstologlcal clanges due
to QIV on cucuumber,

The virug was found to be trangmitied by sap
inoculasbion, Atbempts to tranmit the virus by the aphld
vectors, Aphls gosgypll Glovs and Aphig cracelvora Koche
were succa;asml.- Mt the virus was not tranmitted tm@g!a
gseed or soll,
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Bap inceulation with carborundum as sn abrasive
did not Increase the infectivity of the virus, Bat vhen
earborundum vas used as abrasive, for inoculoting, with
stendard sap, the infectivity was incrcased as compared
to the inoculation uithoﬁt abraglvae, Inocuiation with gap
extracted with phogphate uffer did not increase tho infectl
vity of tke virus, This ls not in agreement with the ohser-
vations of the earler workers (Thornberry, 19353 Costs,19lk),
-‘They reported seyeral fold increass of infectivity of GV
with the use of phogphate tmffer,

Transmlssion of snake. gourd mosade by the arhid,
Aphig possypll wes reported by earlier workers (Dubey gt al.,
197%+). Reddy and Narlsni (1963) reported that cucumber
mosaic virus infecting vegetable marrawr vas trangmitted by
Arhis possypii and Aphis craceivorg., Ralser and Danesh (1971)
also could obbtaln transmission of CMV infecting Cigor
ardetinum {chickpea) by Achls croccivora in o shtylst-borne
pamer, However, fallure to transit viruses infecting

cucurbits by Aphls craceivora has been reported by Verma et al.
(1970), Pillal (1974) and bubey gt gl. (197h).

studlics on the vector-virug relationghips shoved
that the Ivector, Atimis eraccivora could acqui-r?.e the virus
with a mindwmum acqwjisition faecﬁng period of 5 minutes,
It has been reported that tie vector can pick up the Melon
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mogale virmis wlth an acquisition feeding of less than 30
gsecands (Jogonatian end Remekrishnan, 1571). As the acqile
sition feeding perdod wags inereazsed, tho officioncy of transe
nission of the virus was reduccd and after long scqusition
feeding period, the vector completely Rogt lts ebildity to
trangnit the vims (Table 2). The reascon for the reduction
in the efflclengy of tranamission after lonpsy acm;igitim
fceding periods had been explained by Yatson and Roberts
(1939). Doy and Irgykievicz (495%) supported the inhibitor
hypotheaié., Bradley (195%) reported the formation of saliw
vary shoath durding longer feeding intervals which prevented
the aphids from becoming infective,

The optdmu number of apkids which produced maximum
infectin was twenty., Raurther increasse of the nunber of
aphids did not increase the per cent  infeolivity,. The
data also revealed that a minimm rmmber of five aphids vere
‘tequired for successful trenanission. The failure to get
infeetiong vith single aphids or with groups of 3 is not in
agreement with the obscrvations of carlier vorkers, Hoggan
(19332) mentlaned that single aphld (Myzug persicae) could
transuit AV in a non-perslstent mammer.: Kalser and Danesh
(1971) found that single aphid was able to transmit CIV bub
greater tranamlssions were obtained only by using ¢omparo.
tively larger number of aphids,s Thoe failure to tyensmit



the virus by a group of three aphids may be due to the fect
that snake gourd is not the mnetural hogt of -the veetor or
the vims ecancentration 1s low to be infective,

The aphids were fond to tranmit the virus with
o minlrmm infection feeding perlod of § mimtes, Jaganathan
end Remaksd shnan (1971) obsorved that the virulifercus
aphlds con trangsis the virug of Melan mogaic with g short
infection feoding of less than 30 scewnds, The per cent
trenemission incronsed with incroase In infechion feeding
poriod upto'a hours, Bub ag the time of infection feeding
vas increasged a reductlion in the per ccnd trananlggion
wvas notdced (Table &), The possiblé explsnation for this
is that most of the aphids thol con csuse infectiocns do go
within the first hour and the inecrease in the duration of
infectlm feeding ied::eed the abllity of the vector
(Darioni snd Sastry, 1962)

The ei‘fic:l.eﬁey of the 1}‘80‘!.'-:0:‘ to acquire and transk
nit the virus was dnereased whan they were staived prior o
acquisition feedings. It was found that starving the aphlds
for a period of 2 hours ihcreased the efficicney of trance
nigsion (Table 5), TFasting for longer periods did not
increase the ei',ficiehcy of tranemﬁ.ssidz&, Sluilar rosults
were roported by Reddy =nd Nariant (1963) in the case of
mosalc diseage of vegeteble marrow,,

80



81

Pre<infection fasting of the vector for a period
of 30 minutes increaged the efficiency of transmlssion than
other periods tried, bubt prolonged starvation for a perdod
of 3 hours affected the efficiency of transmission ond the
per cant of infected plants wasg reduced conslderably, The
efficiency of the vechor to trananit the virus was losh when
gtamed for b hoays, It vas reported that preeinfection
fasting of apikdds decreased the tyeusmiseitdlity of none
pergigtont virms of chilli mosale ond langer fasting resule
ted in considerable yeduction in the abllity of the veetor
to transnit the virus (Marleni ond Sastry, 1962). Jeganathan
and Remekrishneon (1971) reported tlat when aphids wore
stamwved pos’c-acquis:l.tionaliy for more than five mimtes, there
was deercase in tike infectivity of Melon wmosalc virus but
after a period of ane hour the viraliferous apkids ceased to
transmit the virus.

It was found that the aphlds could not rebtain the
virus for longer pericds and lost ilts virulence immediately
after feeding on a test plent (Teble 7), Neriond and Sastry
(1962) obgerved tha{'. gingle viruliferous apldd lost its
infeotivity after feeding on a test plent for 10 mimites and
could not transudt the virus to the subsequent test plants
vhen gerlal trensfors vere made, o0 the virus is Nepera
sistent and styleteborne typoy |



It weg observed that tho virug wae nob sced tronca
mittcd, Reoddy and Hordeni (1963) looloted o stratn of MV
frop vogetablc morrovw and phowed a very iov por cont of
geed bransmiosion of tho virus, It was roported that GUV
vas tranemitted thromgh seocds of Cueurbibs povirn
(Mulhopadhyay and caha, 1968). legarajon ond Romokristman
(15715) roportod a Vabornelon noeaic virus infecting smole
gourd yhich vas seed trangadtted to o dttlo oxbtont, IImvovor,
Verna gf al. (1570), Plllal (1971) ond Dubey of pl. (1974%)
eould not cbtoln socd tranmission of the viruses, Cucumig
Wrug 2By o strain of QIV and Guewnds Virug 1 roaspectively,
in sngke gourd.

The virus ves not trangmitted theouph soil, There
are no reports of goil tranmmlssion of the virusss affeate
Ing cucurhdts,

gStudy of tho physlcal propordics shawed thot tie
virus has a themmel inactivation point betwcon 70° - 75°C,
It wag obgorvod that as the sap vas treated nb Wigher teoe
peratures, the per cont infeetion was decreased and the
devolomment of symptoms was doleyod (Table 5), Thds nay
bo due to tho portliel Inpctivation of tho virus by et
treatment, The dolpy dn thoe dévelomment of symptoms nay
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be due to the time talen by the virus to muliiply in the
host snd mendifest the symptoms,

Pillal (197{) reported the T,I, P, of a gtrain of
CMV as 60°C, Hovever, Dubey £k 23. (1974) found it to be
65 - 70°¢ for Qucumig Virug 1 end the T,I,P, of Melon
mosale virus vas reprted as 60 - 63°C by Jagenathan and
Ramskrishnan (1971).

The dlintion end point of the virus was behween
125000 and 1310000, With xegerd to the D,E,P, the.vimus
regembled the Melon mosele virus (Jeganathan and Remakylshnan
1971) having a D.E.P, of 135000 to 1:75000.

The longovity in yitro of the virus wag 72 - §6
hours at réom tenperature (32 - 3500) and 14 - 168 hours
at refrigerated conditions (10°¢), The virus resembled CMV
described by PLllai(1971) in having e longevity in yitro
of 72 hours at roan temporature., Dubey ot al.(197%) reﬁﬂrted
_that the longevity in ¥itro of Cugumip Virmg 1 at 5°C vas
8 days, However, Jopgfiathan: ond Remakedshnan (1974) found
that the Melan mosalé virus reté.ine‘c’l Infectivity for 8 - I'IO
days at 5°C,

Out of 33 plant specles belonging to 10 families,
8 sgpecies of plants in 3 families, were found to be susecep-
tible to the vATus wunder study, The virus mroducod systom
mic infection of RMcotlana tsbucun, Nicobtlang glutinoga,
Copglounm snmuwn, FPetunia hybride end Zinnlas elepeng, Thus,
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238 host range of tho virus 1s restricted to the plants
belonging to Solanaceac and Compositae, in additioc to
plants of Cucurbitacesc, Chenopodium amgrantleolor and
Yisna ginensig have been roported as locnl logion hosts
of Cucuris Virus 1 ond its stpains, The fallure of the
virus under gtudy to produce local lesiong on such hosts
may be due o the strain variation of the virug infocting
snake gourds

It is reported thot cucumber mosale virus can
cauge mosale ldke gymptoms on émakra pourd (Reddy and
Narieni, 1963; Rilla¥, 1971 and Dubey et pl. 197%), Other
viruses ke Vatermelon mogaic virus (Nagarajan and
Remakrishnen, 1971%), Qucmis ¥Virug 3 (Mitra end Neriand,
1965), Gucumis Wirug 2B (Verma ot gl,, 1970); Moloh mosale
virus (Jaganathan end Remalocishnen, 1971); Pampkln mosaile
virus (&hanker eb al,, 1972)3 Melon Vein-banding mosale
virus ( Shankar and Neriani, 197%) and Melon mogaia ‘tr:l:_-us'
{Hapgarajan end Ramekrishnen 1975 ) have been reported an
sngka gourd,

Inoculation of mmake gourd planés ﬁhh viras at
different develoﬁmental gtages showed that the vegetative
growvth amd yleld are affected severely when infected at am
early stage while the effect of virus inoceulation vwas nob
sligrdiicant ot later stages of infeetion,
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There was no significont effoct on tho production
of lesves when the plants wore idnoculated at dfiferent
stag‘,;es of growth, But thore was severe roductio of leaf
size with regard to length and vidth when the planbts vere
inoculated gt an:. eariy stage, The effect was not pranounced
when the plants get infected at later stages of growth, The
internodsl length vas glso conslderably reduced fojlm:ing
earlier infectim. The total length of the wine was also
reduced when 15 day 0ld plants werc inoculated and resulted
in stunting of the plants The plents showed a tendency
to produce more branches when incculated at an cariy stage
(15 dsy old plants), However, thero was no significant ddfw
ference in the number of branches formed in obher cases,

It wes obscrved thint early inoculstion of plants
resuited in camplete fallure of frult set due o the exces.
sive shedding of flowers and resulted in camplote logs in
yiéld. Saveeguent dnoculatiang reduced significontly the
numbey of fruits formed, Vesudeva and Ial (1543) roported
that bottle gourd plents infected by Cucunip ¥Wrys 3 at
an early stage, remained stunted, sparcely flowered and
set orlly few frults, Simllar rosults have also been re
ported by Razda et alg (1975) in the case of green housge
cucumbers vhen inoculated with 4V at the cobyledanary
stege. It has been reported that the per cent crop logs



varlied depending on the growth stage of plants (Hlls el _s_:._i_.,
19613 Fletcher ot al,y 1969 and Demskld and Chalkley, 1972),

The virus resembled those reported by Plllnd
(1971) and Iubey gt gl. (1974) vith regard to the symptonms
prodquced on snaks gourd,

The virus was transmitted by Aphlg pogsyply and
Aphilg creccivoras The letber vector has been roported to
transnit the mognic diseasts of vogetable marroy caused by
MV (Reddy and Howdeni, 1963), Keiser and Danesh (1971)
'found tiat MV was trensmitted in chickypea by Apiig
racedvora, 60 studles on inseet transmlssion glso rovealed
that the wirus ogccuring in snale gourd is related ko CMV,

ghudies on the physicpﬂ. properties revealed thob
the virus is more closely related to Cucumlg Virug 1 re.
ported by Dubey gt a1, (1574) wlth regard to thommal inactie
vetion point, The dilution end point of the virus closely
ressmbled that of Melom mogale virus (Jagsnathan and
Repmalriciman, 1971). With regard to the longovity in vigro
it rogembled a strain of CMV (BPLllai, 1971). |

in the host range studiesy it vas observed that
plants belenging to Solanaccee and Compositac also ave
msgceptable to infecticn by the virus, Those plonts were
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roported Lo be susceptible to CMV (S2ith, 1937). Obher
cucurbit viruscs have not been reported to infect
Solonaceous plants execept bottle gourd mogaice virus
vhich cauged local lesions on fobacco, Solomm nlprgn and
8. nodifjorum (Vasudeva end Nardenl, 1952). Bub the
bottle gourd mogaic virus differed from tke virus undey
study since the fommer virus has not been reméted to
infeet Solanaceoug plants in g systemlc manner,

The virus failed to produce local legions on
Chenopoddum smoronticolor or on Viemg glnengis, Houever
C. aporondicolor has been reparted ag the local lesion
host; of cucwaber posale virug and its streing,

The physical propertics of the virus indieate
that the virus infecting snake gourd is o strain of Cucumig
Ymmg 1. Thls wew is furthor strengthensd by the fact -
that the virus can infect plantg belmpging to Solanacese
end Compogitas, The Lindings of Dubey and Nariend (1979)
that snake gourd moseic virus and Molon mogade virus ore
serologically related and formed one group i,e, Queownis
Tirus 1, alsc strongly support the view that the virus
1z a strain of Cucwnis Virug 1.



SUMMARY



BSUMMARY

A mogaic disease of snake gourd (Zrighosanbhes
anpuing L, ) caused by & virug vasg studled. The disease
1is widesgpreed in Kerala and is observed In a gevere form
in Vellayani snd neerby locallties,

The éym;ptqns of the disease developed as mogalc
with irregular chlorobic patches and formation of darke
green blisters on the leaves of infected plantg, The gige
of the 1ea%res yere reduced cansiderably and variously
crintiod end defoxmed, The grouth of the plant was retarded
and internodes were shortened. . The infected plants
blosaom sparingly and set only fou fruits,

The affected portions of the leaf were thinner
than healthy areas and the palisade cells In the affected’
tissues were shortened and loosely packed, NMesophyll cells
contaln only very few chloroplasts,

The virus was sap tranamiagsible, Use of carbo-
rundun as an ebrasive along with concentrated sap did not
increase infeetivity btut with standard sap, the infectivity
wag increased, Use of phosphate buffer did . not show any
effect on the infectivity of the viruss.



The ppidds, Aphls gosgypll Glov.e and Apklg
ceracelvora Koch, were found to be vectors of the virus,
The vector-virus relationship using the vector, Aghis
cracelvora, wes studled. It was found that the wector
could acqulre the virus with & minimum feeding time of
5 minutes and alsgo transplt it with a minimum infection
feeding of § mimutes, Infection was obtained when § or
more viruliferous ingects vere used per plant, Starving
the apitids before acquisition feedlng Increased the effi-
‘clency of the vector to acquire the virus whereas pre-
infection gtarvation reaulted in reduced infectlon, The
virus wvas not retained by the vector for langer perlods
and ceased to be infective after one hour feeding om a
tegt plant., So the nature of relationship was found to
be of the nonepersistent type.

The virus was nobt transmitied through sced and
Soil.

The thermal inactlvation point of the virus vas
between 70 - ?500, the dilution end point between 435000
%o 1110000 and longevity in witro-at- room- temperaturc
(32 - 35'00) betueen 72 « 96 hours and at refrigerated
conditions (10°C) betwcen 144 - 168 hours,

In the host range studies, it was found thaot the
plants Cucumlg sativus L., Cucurbita maxima I, Cueurbite
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pspo var condensza-I,, Mcotisna tebacum I,, Nicotlana -
glutinoss L,y Capglown anmnuum L,, Fetunis hybrlda Viln,
and Zimmia elepgng Jacq., were susceptible to infection
by the virus, The virus failed to produce local leslms

on Chenopodium smaranticolor or Vigna ginengls, .

It vas found that inoculstion of plonts at eerly
gtages of growth md{zcad reduction in slze of leaves;inter.
nodal length and total length of tho viney and also remul-
ted in complete loss of yleld, There was a tendeney to
rroduce more brancheg following carly :!.nocuiai:ion. At later
stages of infectian the effect was not proncunced ;Jn yield
but leaf gize and internodal length reducéd. The loss
depend. on j;he gtoge at which the plonts ore infected,

The virus wag identified as a strain of Gucupis
Virug 1 (Saith, 1937) based an the studies on symptomato-
logy,mode of tranemission, phyglcel properties and hogh

I'ange .
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APPEND
Abstract of

Effect of infection op

20th dey 30th day  40th day 50th day
af M,S. af M.s, &f M5 af M. 85,

o

source

Tragt 1 0.02 1 0.009 2 0.261 3 0.35%

Error 28 0,160 28 0.152 27 0.258 26 0,385




I X I

punber of leaveg.

60th day  70th day . .80oth day .90th day  100th day

af M.s. af M.8 df M.S. af M.S. af M.s.

3 0.393 . B 0.32% 5 040 5 0.409 5 0,438

26 0,408 25 0,399 2% 0,388 2% 0.288 2% 0,236




APPENDIX

Abgtroct of

Bffect of infection on

ot Loth d oth da
souzee 20th day 30th day 0 ay 5 _ Vi
af M.S, af M.S., . af .S, af M,.s.

Treat 1 33.512%% 1 22,50kwx 2 15,726k 3 12,L37%x
Brror 28 0.81%5 28  1.270 27 0497 26  0.241

2% glenifleant at 0.01 level,



IT

ATIOVA
lengthg of leuvaeg

6othday 70thday goth day 90th day 100th day
af M.8. af H.8. af M.S. af M.3,  df M.sS.

3 12.868%x L g, 904#x § 6,661 5 5.830%k 5§ 5 463

26 0,219 25 0,122 2% 0.095 2% 0.129 2% 0,153




APPEND

e

sbsbract of

Iffeet of infection on

source

o0th day ~ 30th day  LOth day 50th day

ﬂf }'I Y S. df i’I . S ™ df }'{ * S. di, I’I . S.

Treat

Error

1 15.746%x 1 13.083%x 2 10,738%x 3 11,83C%=

28  1.107 28 1,465 27 0.89% 26 0,338

* % o Slpgndficant abt 0.01 level,.



1x 111

ANOTA
the width of leaves

6oth day  70th day  80th day  9Oth day 100tk dey

df I'.I. St d-f I‘ic SO df I‘! » S. daf I'E. S. di. I‘i. S.

3 11.060%x % 6,302%% 5 5,083%% 5 5.9%7%« 5 5,140%x

26 0,281 25 0,256 2% 0.7 2% 0.125 2% 0.1
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Abgtract of

EBifect of infection on

20th dey 30th dey Loth day 5oth day
Source

af - ¥,s. Gf M.S. af M.S, df M,8,

5 e B 5o R 3
Trest 1 13%.996 1 107.866 2 84,983 3 38,686

Irror 28 11.378 28  6.618 27 3,495 26 1,835

a®  Significant at 0,01 level,



X

ANOYA
the internodai length,

60th day 70th day BOoth day 90th day  100th day

af M.S. df M.8 af  M,8. af M,S. df M.S.

* ok L s o e
3 38.095 4 18,491 5 13:281 5 12.21% & 10.;281‘

26 14,501 25 0.689 2%  1.030 2% 0,579 24 o, kb2




APPEINDIX

Mbstract of

Effeet of infection on the

coqpce  20th day 30th day Loth day 5oth day
[%

df M. S. d.f M. S. df Mo S. df I‘Il S.

Treat 1 Mh82.67 1 1331046 2 16323.50% 3 16206,31%

Error 28 3505.60 28 363842 27 3715.77 26 4139.56

& Slgnificent et 0.05 level,
o Geniflcent ab 0,01 level,



.
ANOVA,

total Jlength of the wvine,

60th day 70th day soth day 90th day 100th day
af M.S. af 1.8, af Mo Se af M, 8. af MeSe -~
Sk e slt Huds P L

3 193433+ b 1991301+ 5 18501418+ 5 19800.38+ 5 20329,73+

26 h099,08 2§  3700,99 2% 3k23,85 25  328%.20 2% 3163.05
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Abstract of

Effect of infectioam on the

20th Aoy 30th day Loth day 50th day
source

df I'I. S. ‘ df l\'l. S.‘ df M._ S. df PI. S.

Trcat 1 24280% 1 0.,970% 2 0.553% 3 0.239

Error 28 0410 28 04170 27 0.125 26  0.106

% o Glgnificant at 0.09 level,
% «~ Slegnificant at 0,01 level,



I

~AROVA,

¢ mbei* of_ brancheg.

Goth day 70th day

g8oth day Soth day - 100th day

af M.8. af Mch - aft M.8e af MsSe af MY.s,-
3 0,092 L Q064 5 0.133%x 5 0,106% 5 0,109%
26 0.0 25 0,039 2% 0,029 2%+ 0,035 2% 0,035




APPE WD T XX

Abstract of

Effect of infection on tln

source  20th day 30th dey 4oth day 50th day

af M,8. afF M.8, df M.S. af  U.s.

Trepk T 11.842%% 1 0286 2 1.2%%xx 3 1,250#%x

o Sigificant at 0.01 level,



_INOVA

number of flovers.

6Oth day 70th day goth day ooth day 100th day

df M. S. df Ivi_.—S. di‘ I‘i. Se df I"I. SI df M. Sa—

3 1.39%wx W 0,702€x 5 0,957k 5 1,08T#x §  1.2184«

26 0.111 25 @.067 24 04097 2% 0,075 2% 0.057




APEENDIX VIII

ggova
Effoct of infection on the per cent
frult _sct. -
source  .S.5, af M8, F
Total 797611 29
Treab 568,82 5 113,696 11900 =*
Error 229,129 2 9, 547
¢ gipnificent et 0,01 level,
APBENDIX IX
&20‘?3
Bffoct of infection on the number of
swrce  g,s,  af M8, T
Totals 5.176 29
Treat %.020 5 0480% 16,681 - 3¢

Eproxr 14156 ol 0:048

™ sipnificant at 0,01 level,
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ABDSTRACGT

A nosale disease of snake gourd (Ixrdghosantheg
enguina L.) coused by a virus, was investigated which
vas prevaient at Vellayanl and nearby localities,

The symptoms mandfegted as mosaic and formation
6:(‘ dark preen blisters on the laming was also observed.
The affected leaves were severely reduced in glze, vari.
ously crinkled and malformed, Growth was retarded and
internodes were ghortened, The infected plants blossom
sparingly and set only very few fruits,

The effected portionsg of the leaf were thilnner
then healthy arcasy palisade cells reduced in size end
Joosely packed, The mesophyll cells contain only few
chloyoplasts,

The virus is sap-transmissible and Aphls gossypil
Glov, and Aphig craceivora Koch, were identified as vectors
of the virus, The virus 1s neither seed nor soll.horne,

The vector.virus relstiohship showed thet the
acquisition feedingand infection feeding were five mimtes
each, a minimum of five infeetive aphids were required for
successful inoculation, the mre-scquisition fasting incrcased
the efficiency of the veector, the pre.infection starvation



reduced infeetivity and the aphldo retalned the virus only

for a short period, Tke virus ig of non-persistent nature,

The thermal inactivation point of the virus was
betueen 70 - 75‘00, the dilution end point bctweez; 115000
to 1310000 and longevity in witro at room temperature
(32 - 35°C) between 72 « 96 hours and W = 168 hours under
refripgerated conditions ( 1000 Je

Studies on tle host range of the ¥irus revealed
that eight gpeciles of plants btelmging to three familles
were susceptlble o infoction by tle virus., Tie virus

failed to produce local lesiong on Chenopedium gmaranticolor

or Vigna sinengig,

Barly inoculztiaon of the plents resulted 1n severe
reduction in vegetative growth and complete loss of yield
vhereas late inoculations did not cxert signifilicant effect

on growth and yield of the plants,

Eased on the symptomatology, mode of transmlgsim,
physical properties and host range of the virus, the causal
virus infecting snake gourd in Xerala is identificd as a
gbrain of Cucumig Wrus 1 (Szith, 1937).




