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Snake gourd (Tricboaanthes. ansnjlna L.) is on© of the

major vegetable Qxops ot Kerala and is being oKtonslviely

cultivated throughout the other parts of India as v?ell.

A. number of diseases affecting this crop have been reported

f3?om Ksrala and othor states of ths country* Amoi^ then

the vims diseases are Imam to cause serious damage to the

crop whsraver it is cultivated • Snako gourd plants with

mosaic aysiptoma wera reported from different ports of India

by many scientists (Steikar ej. al», 19S9> 1972j VeaMi at

19705 Jaganathan and Haraakristoan, l^s Slagarajan and

Ramala-lslaian# 1971a and Dubev al., 1974)* Occurrence

of «iake gourd mosaic in Karala was first reported by

Pillai <1971).

Snake gourd mosaic is a vei*y coanon and destructivo

disease of snake sau3?d sceea in tsmy par&s of India. This

disease iB found to cause sever© damage to the crop culti

vated in all parts of Kerala also# I'ho qharacters of snake

gourd mosaic report^ad from different parts of India are

not very much similar and hence the Identity of snake gourd

mosaic virus isolates reported from different parts of

India is atill not very clear* Only very little attempt

has been made so far to identify the snake gourd mosaic

virus occurring in Kerala, Therefore in the present



investigation an attompt has baea mad© to idientify the virus

to study oth^r aspects of tbja dieeafje*

The following details have been worked out during

t!3i3 courso of the ixivestigation.

11#, SymptomatoXogy

2i Trcmsmission of virus

3» Physical properties of ths virus

4* Vector-virus relationship

5* Host-range and local lesion hosts

6- Serological propertiaa of the virus

7. Varietal i^reening

3* Estimation of loss
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Si>naKQ gourd plants with virus like symptoms have been

observed la India since 1967* Slmnkar et (15^9) reported

a mosaic disease oi aiaaltQ gourd which was characterised by

a mosaic patterTi of in^gular dark ond yella^? chlorotic

patches on the lentoa. 2he affected plants were stunted,

produced fewer flowers and sho^'^ed leaf crinkling^ The causal

Virus was Identified as cucumber mosaic virus. Venaa et gl*

(1970) ^hile investigating the virus diseases of snake gourd

in Utter Pradesh^ aretpoirbed that the leaves of the infected

snake gourd were variously malfonaed, reduced in size end

shcRved dark green raosoic mottling symptoms# The virus was

identified as Cucumis virus 2B# Rasarajan and Ramakrishnan

(1971a) studied cucisx^it viruses in f-ladras State end reported

the occurrence of-watemelon mosaic virus on sn^ce gourd.

The plants were stunted and leaves were affected by prorai-^

nent mosaic mottling with cotisiderable reduction in leaf

size# In adv^ced stages the leaves were cro\Jded together

to give a bushy appearance# When young planta v?ere infected

considerable malformations were seen in leaves# The symptoms

appeared i^ithin 7*^9 days*

Pillai (1971) was the first to report a mosaic

disease of snalte gourd in Kierala# The symptoms consisted



of a distinct mosaic and crinkling and reduction in size

of leavos# Affected plants v/ex^s stunted snd produced

fewer flowers and fruits, 'ilse causal viiHis was reported

to be due to a ^rain of cucumber mosaic virus, ixabey et a3^,

(1974) id©ntifi©d the snake gourd mosaic disease in Delhi,

The chief symptoms mosaic mottling accompanied by

chlorosis, vein banding and blistering of leaf lamina.

Diseased plants produced only a few v^eak runners «d plantes

affected in an early stage blossosi spajlngly and sot few

fruits • The causal virus was identified as Cucumis virus 1»

Joseph and Menon (1978) while studying the mosaic disease

of snake gourd found that the Bymptoas were characterised

by mosaic with dark green raised blisters on the leaf lamina,

reduced leaf sise, shortened intemodes and retarded growth.

Cucumber nio8aj;c vinis is yide spread and reported

from rnany places* Pejcinovsld. (1978) observed that cuciimber

mosaic vir*us (CHV) caused aosalc, dwarfing and wilt symptoms

m cucmber^ melon and pumpkin in Macedonia. Maklj^uk and

Lesemam (1930) reported a severe laosaic of cucumber in

Lebanon with mottling:, blistering and malformation caused

by watermelon taosaic virus 1. (WMV-1)^ Webar ot al# (1932)

reported a disease of glass house cuciamber (Cucumis sativms

L,) characterised by liGixt green yelloi^ish indistinct spots

Ttfith brown necrotic centres* The disease causing agent was



identified as cucumber loaf spot virus* Sbama al,

(1984) obsewed a mosaic disease of musteslcsi in Pun^Q-'b

and identified tbe disease causing organism as a distinct

strain of cucmber mosaic virus and designated as cucumber

mosaic musltiaelon strain (CIW-m0t)»

Mosaic diseases reported m v/atenaelon plants

from taany places*. Balcker (1971) vMle conductins studies

ca East Afilcan plant virus dieeasss found that a strain

^ of watermelon tsosaic virus (V/W^K) caused dark green blisters

m. the leav'es of cour^stte# He also observed that it pro-*

ducod young leaves to *Shoc?strings' and plants stunted ard

produced yneven fruits with yellow spots* Ahmed (1931)

identifie(2 watetn^lCfn mosaic virus 1 causing mottling, leaf

deformation and interveinal clilorosis in cucurbits* Chen

Sl* ('*992) studied on v/atejrtiKSlon mosaic disease in China
and observed t^ aain sycaptoms as mosaic mottling# stunting

> and distortion and believed to be caused by watermelon
vV

Taosaic virus, Aaoasidla and Borges (1983) reported that
I

watermelon mosaic virus produced iaosalc and severe distor-

tiim of leaves of pumpl^in.

Hariharasubramanian and BadanA (1964) tJhile investi

gating pumpldn aos^o virus disease ol^rved that the disease

^as characterised by severe blistering^ distortion and

^ stunting of leaves* *Taganathan axK3 R^aaHrishnan (1971)

.y



found thstfc a virus isolate from pumpkin produced mottling

and malfortaation of leaves. Thsy also raportod that plants

infectod early in tho season remained dwarf and flowered

sparingly* A few leaves exhibited darU groen vein bandjjig

along tho midrib ar^ lateral veins of affected plants.

Shankar ^ (1972) observed that the symptoma Of putapltln

mosaic disease appeared first as mosaic mottling of tho

leavesn followed by chlorosis of vein and veinletg leaving

intervainal area green# The leaf lataina was very much

reduced and distorted, the veins and veinlets often extended

beyond the margjji giving the leaves a filiform shape • and

severely affected vines were extramely divarfed. Ghosh and

!Mthopadhyay (1979) isolated nine different strains of

viruses from pumpkin (Cucurb|.t^ moschata) froa viest Bengal

and amcHig thera the laoXate produced characteristic

lijottling ^flth mild gareen blisters ^ green vein banding

in the leaves of infected ptoits#

II# Transmission of the virus

1, Sap transmission

Doolittle (1920) had shown that the transraiasion of

cucumber mosaic vi3?us in the field vm effected by mecha

nical means during th© training and thiming of plants and

plucldLng of fruits. He also deiuonatratod the sap trans-*

mission of the virus* Pillai (1971) rep^^ed that a strain



^ of cucuster mosaic virus infecting snake gourd (TrichosantMg^

axipnalna L#) \?as tranoifiittcd mechanically to liaalthy plonta,

and HamalcriBiman (^971a) reported that watenaelon

mosaie virus (V/IIV) affsoting snake gourd could bo transmitted

to healthy plants by sap inoculation. Dubey et_^^ (1S74)

sho^^ed ttet snake gourd mosaic caused by Cucupis virus 1

could be transmitted by sap inoculation. Ifechanical inocu

lation of Cucumls virus 1 affecting sxial<e gourd was reported

by Josephs and Menon (lGr78)o

SbuKla and Singh (1971) reported that cucumber green

mottle mosaic virus could bo transcaitted to LaRenoria aicer^im

seedlings by pin prick inoculation on aroots vjith infected

sap and by subiaergins tii© rootc in tho sap for 24 h» Goel

and Vanaa (1975) observed that a nm $ti-^n of cucuaiber

mosaic Virus designated as I*uffa strain could be transmitted

by mechanical inoculation* Pejcinovski (197B) described

that caicumber raoaaio virus could be transtaitted mechanically

to cucumberf PumpKin arid melo^i, Haycliaudhuri and Varoa

(1973) showed that muskEielon mosaic caused by cuc^ber green

mottle mosaic virus could be transmitted by sap inoculation#

Weber jt (19S2) described that cucumber leaf spot virus

affecting glass house cucumber (Cucurnis sativug_ L®) could be

transmitted mechanically and by pruning impleoente.

Easillious ££ al, (1^9) could successfully get

machanicaX transmission of watern^lon mosaic vims to

T^i;
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cucumber» puiapkin, pea ar^S ^laj-mis

Qulot (1971) reported that wat^naeloa mosaic vixvB 1

£om^ m ^Quml5er» sai&lonf wateiwlon ax^ courgette was

readily trmsmissibla by mschmical inoGuXatioa^ Magarajan

arid Ramakristoon (1S75) suoc^s^ily trangmittod a strain

of mslon nosaiG vim$ on GuctM?ita lunddlliana by sap inocu-

latioa* Art^aga gfe ii# (t976) i^pprtetS laech^cal. trans

mission Qi v;atem0ltm mo^c vlvoB 2, md that of watenaaloa

mosaic virua 1 f©porfce(3 by t'lalskoUk and Leseiwui (1980) ♦

^chanioal ti^asniiasioja Of punipkin mosaic T^rus was

reported by Hariharasabramanian md Badaai (1964) # A mosaic

disease of puapkin coiManly occ^urring Balhi waa found

to be QBp transmissiblQ (Shankar 1972)^ Ghosh and

Mukhopai3hyay (1979) iso3at©d Mile vitnjis strains frasi pumpkin

anc3 r^port^d that all the isolates i^ere ©ap -transeiisoible*

^y aijd IMdxopa^hyay {1980) fctsnd tlaat tte spraad of pvuapkin

mosaic virus was po^^^ible by o^clmnical cesitact between

above ground portions*

Poster (19?S) Ob303?ved that buffers added to non

purified <:aieumbsr mosaic virus preparations affectad the

liumbei* of local lemons produced on Ci^noDadium gmranticolor

greater infectivlty was obtained vfith sodius/potaesium

phosphate bijffer at pH 6 than at pH 8, at pH 7 the res-^

poase was inf^rmediat©* Sharmai:|,M» (19S4) desct^ibsd



that Q strain of oucumtJQr mosaic virus causlj:^ aosalc

disease of fiaisteelon wag mo0t infective (835^) in 0*01 H,

pH 7 pbo3pbate "buffer and least in ^ater (45/o).

2i Seed transmission

Many of tl^ plant vixnises wore found to bo trans--

mitted thz*ou^ seeds of the diseased plonts* Somo of the

Viru^a infecting cucur^jits wre also reported to bo trans-?

mitted through seeds# Nagarajan sm6 Hamakrichnon (l97la) •

:found that a mosaic disease of snake ^our^ caused by v/ate3>

flselcsi mosaio virus was transmitted to som© extent by seed.

fXibey ,et al> (197^) atudiod tho seed tt^onanisaion of snake

gourd Qosoio causcd by C^^oum^g, virus 1 and found that the

disease could not be transmitted throu^ seeds collected

trm diseased snalce gou«3.

BaxtX and ^^lot (1970) stated that cucumber mosaic

Virus (CM) is transraitted throu^ se^^ of chlcto'^eed

Cstellarif^ tn^dia) upto 30?5* tTransmission of CHV throu^

ciiickweed aeed was reported by Toralinson arKl Carter {1^0).

Kaiser and Daneoh (I97l) described that cucumber mosaic

virus isolated from Cicer arletlnum could not be transmitted

through seeds, Sharaa and Chtton (1973) studied the seed

transmission of Cucuiais virus 1 and Cucumis virus 3 throuj^

seeds of cucurbits and they reported that Cucumio virus 1

was seed borne in vesetable narrow* ash gourd and pumpkin.
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CucumiQ virus 5 was found to be seed bomo in bottla gourd*

©oel 0j2d V^i^a (1975) isolated a strain of om designatt&d

sftsr^n frofii rldgo gourd arjd found that it v/as not

transmitted tteough soed^ Pejcinovsici dWS) desoMbed that

cucumber mosaic virus could be transmitted by surface conta-^

mination of seed. Sharma gt gi» (1934) found a strain of

cucuraber mosaic virus oauaiag mosaic dissas© of nwsto^lon

in Punjab %fhich vias transmitted by seed •

Nagorajan and Hamakrishnan (1973) oarried out invostl-

gaticns on the transmission of melon mosaic viruis and found

ttet it waa transmittGd to som© oxtent through seeds. Hein

(1977) ^•^or!^il:^ on vjatarcislon mosaic virus 1 on Zucchini

(Cucurftita n&po L. Var, giromontima Alef,) found that it

was not seed transmissible* Similar report was also made

by yu aM Su (1977)« AhiaGd (19B1) described that wateroelon

mosaic virus 1 Infactins cucurbits could not be ti^tnsmitted

thresh seeds# Aliaeida and Borges (19^) investigated on

wateraeion mosaic viras infecting pumpKln in Porinagal and

Imported ths seed trsmssiission of thB virus*

Fov/021 and Schlegel (1970) while investigating the

factor's influencing seed transmission of squash mosaic virus

(St-W) in cantaloupe fomd that out of 50 seed samples from

infected cantaloupe plants 12 per cent contained squash

mosaic virus# 'i?homas (1973) sttadied seed transmission of
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saua^ mosaic virus in Now Scateid in Hon'Sy-daw rookmelon

plants and found teat out of 2^ aosdlings grotm torn soods,

a \i©re infacted viith squash mosaic virua»

Shanl^ar ^ al* (1972) found that the mosaic virus of

pjimpMn coimaonXy oocwring in Dslhi was not transmitted

tl^ough Capoor and Mimd (197(S) observed tMt a virua

designated m pumpto ysllow vein mosaic vivm infecting

field pumpkin* vegetable marrm^ sqi^ah could not bs

tremmitted throu^ sosd.

Graft tretnsiaisaion

Baailli'ous (1969) rspprtacf that vjatermolon

mosaic virus could tmismltted to otl^r cucurbits by

grafting*

4^ Ins^et tranatalssioa

Xtisact transiaission of simke gourd mosaic virus t/as

reported by many ^ al. (1970) studied on a

mv'^v& morale of gourd ^ found that it trans-^

mitted by Mvaus •oeralcae. and ApMg goasTOii* Nagarajan and

temlcrishnan (1971 a) reported x^^ateTOelon mosaic vixw on

gnake gourd in >5adra§ State found it to be transmitted

W Hygus 00.rsioa0 and Aphia goasvoii* oat of 8 spscioa of

apMds tested including Aphis craccivora). PiUal (1971)

atl^n^ted to transmit th© aosaio disease qS snake gourd (Crw)
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W tobis eyaooivora t>er3lcae but was not successful*

iXibey^^* (1974) identified a smice mosaic virus

and desigmted as C^g^la viiw 1 which vms found to Tse

transmitted t^y Attbis. ftogsynll and Mvaus' mrsicaa not

AphiQ ci^ceiVQra and 3 otter aphid spacies* Joseph and

Menoa (1978) investigsted on snake gourd mosaic virus ana

s^ported tii^ tho virus could be trammitted by Apliia msBvnii

gnd ABhis ^raccivora*

Gdel and Vanaa (1973) s^cported ttet a nm strain of

oucumbGp mosaic virus designated as liuffa strain oould bs

transmlttod by Ht;rgua gossvpli and Srsvicorvne

bragsicaQ. to tidgo gourd acutanm33.a) ♦ r^joinovski

(I978) obst^anred that cucumber mosaic vims on cucumber,

pumpkin and melon vm tr'anamitt^d by Wms Derisica©^ and

At?his tahm *

lustra (1968) t^oported that vmteBaelon Dosaic virus 2,

cucumber mosaic, virus and stg^uasEh saosalo Vitnis 'wera trans

mitted by the vector Acalvrsma thismi thiami.. Grobar (19S9)

could trmsmit vjaters^lon mosaic virus 2 (Vi'flV*2) to pumpldji

md equaah by a IMf bird boetle fBsnoaepilaohna vifj^intioc^

tomnct^ta) in a persistent matmorf could also be

transraittod to cucumber, pumpkin, ^^aterspion# pea, ^d

by gossvqii and A* punioa (BoeiXlious ^ 9



-4.

13

'iransnilssidn of V.W v;as found to be by Mygua t^et^lcae

goggyotl (JJogarajan and namalcrlshaan> 1975{

Bhargava gt 1975^ Tewarl, 1976; Salco efc 1976;

Asrteaga et al,, 1976; Hein, 1977; Hafekoiik and LosGmann, 1^0;

Karl* 1931; Rizk et al»* 1981; Almeida and Bor^s, 1983)»

Lipaphis Qrvalml (Salco ®t 1976; I'ewari, 1976)^ Aphts nerii

(Nagaragan and Ramakrisiinan, 1975; Apliis oracclvora (Salto

at 1976) and q Dipteran lAriomvga aatlva (2itter and

Tsaif 1977)» y^yman (1979) rxaported that AQvi»fchosiohon kondol

could transEait WOT-I and 2 to squash, watermelon^ cantaloupe#

and vegetable marm;*

Lindberg ^ (1956) gtudled transmission of

squash EI0SQ1C virus and melon mosaic virus and roported

that thoy vjere tran0iaittcd by and Aphis

^oaavDil. Squash mo^aio virus in Japan i^as found to be

transraitted by two spooies apl^ds, viss*, Apbia Roasvpli

and Mygua pctrisicae (Kpiaur&i 1957)# Allani (1965) found that .

squash mosaic virus could not be transmlttod by Aphis

craccivora*

teriharasubramanian and Badami (1954) reported that

pumplcin mosaic virus v;as transmitted by Aphl8 labuml and

many other Aphis spp* Forghani (1966) observed that

viruses infecting Cuourbita -popo \!;ere transmitted by four

insect vectors viz.# Aphis fabae, I>^sulGoorthuni paaudosolanj.•
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teci^sitthon soXenifoUl (nacrosttihlm Gupborblao) and

Mvzua T)oraicae. Hega^aSan and Ramakrishnan (1971b) found

that the virus conKnonXy occurring on ptmipkin could bo non-

persistently transsltt^id by Hygug neraicae# Atj]hl.3 ,g^Qss_vDii

asid A-nbis nQrll, Shankor et aj* (1372) reported that a

mosaic vlruQ of puaipHn eommonly occurring in l^lhi ^as

found to bo transraltted by '̂̂ yisu3, peralcaa md Sitoblm

3?Qsa®forniiQ^ Roy aad Mukhopadhyay (1980) found that pumpkin

mosaic virus was transmitted by ^gsaAnpli: in a non-*

persistent mannar* Singh (1981a, 1982) reported that

pismpkin mosaic virus v;as transnsitted by A?>Ma ntosavoli

as wall as Aphis cracclvora,

III* Physical Tirot>etgble3_

Vorroa ^ (1970) -while studying tha physical

properties of Cucutnia virus 2B causing mosaic disease in

snake gourd and bottle gourde obsenred that tho viruses

had a thermal inactivation point (TIP) of 97*5^0 and dilu

tion end point (DHP) of 10"^- 10"'̂ . The loi^vity in vitro
(IIV) at 30^0 uas SMO days* Hagara;Jan and Ramakristaan

(1971a) isolated wateiwlon raoaaic virus froni snake gourd.

It had a of 52-5^°G, mp of Is200-1:500 and UV at

32^C v;as 4-6 days and at was 4-*3 dayst PiUoi (1971)

fcnmd that CMV causing mosaic diseases of snake gourd had

a ^2:1? of 60'^c HEP of 1:10000 and UV upto 72 h at room
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tetaporatui?©^ Da!^7 ^ £l* (1974) isolated (ajcumlis Virus 1

(CW) f3?oia mosaio inimte6 males gourd> Its TI^ mm iDetw^n

65^70®G^ DBF Was ^QWmn 1:1003-1:5000 LXV was 16^18 h

at 54»6®'*39^G ajiS a at Josepli arj#3 Meaoa (197B)

deported ttet Cucumis vilrua 1 (C^!V) infecting gourd

had nP 70-75®^^^ ffiP 1:5000-1 slOOOO and U? 72-36 b

at ror^ t!Siiiperstia« and 14V16B h at

own and Vlei <1959) tomd that cucuabor ai?^aic virm

ted a hisfc0P rosistance to teuspsrature (80<-65^C) vith DBP

ijGfc^een 10^^ ^ 3 5C 10*^ ans3 W! of 30 da^# Oool Varma
(1973) isolated a mm strain, of ououaljeir mosaic virus deslg-

tiateid as faffa stmix^ frota rldg^ gourd and s^-opartod that

the TIP beWeea 80-«!0«C, I®P betweea 10*^-10"^ and liV
bi^ts^een 55*^8 h at room tes^ratxire and 72-93 h tmdar freest

ing conditiE!(na« Pfe^ciaovski (1978) foiind th?it infect*

ing and salon a fXF betv/©en 33- and

63^0 and mp Is 50000^1 s 70000# HV 6-14 days in sap and

i2-^25 da^ in dt»y tissi^0 at room toiap53ratur0 ^ Sto^kat

Fegla (I979) isplated cummber mosaic virus fros natu-

felly ii^0cted egg plsnt and s^se^c vitus 2 imm

Ciacurbltfi mpt> v^er^ foimd to ba imctiveited at 65®C* 1'hsir

wors ^ 10*^ and 13:¥ xmt^ 4 smd S days raspecti-

i^atorsslon mosaic affecting almost ©11 cucurbits

T&port^d by many OTilsersrf Llndberg et . (1®6) studied
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the physical propertiea of melon and squash mosaic viruses

and Imported that thair activity ^as lost in 10 min at

60°Cj Uurtog 23 days KCV and at 5 x 10"^^ dilutioti# But
the later Imd a dilution of Baaillious et al.

(1969) areported that VJM isolated from squash had a TIP

between 61 and 62®C and ffiP of 1:1500, At room teapora-

turs# tl^ LIV v;as 4 days. Auger ^ (197^) studied

infecting squash (Cucurbita maKliaa) and aucchini

squash (C, t^eno) and reported that the virus had a ^IP

between 55-60*^0 and I^P between 10 -^10 « Nagara^an and

Ramalcrisiman (1975) studied a strain of melon nosoic vims

on Cucurbita lundelH^a and observed that tho virus had

a TIP of 52-5^®C, tBP of 1125O0-1:5000 and LIV 4 days at

rooa temperature and 6 days at Bhargava (1976) "while

InvQstigating the effect of ageing tm the activity of WMV

under varying conditions found that the XiIV at room tempe

rature was 8 days# In dirted leaves stored at 1®C tlKJ

virus t^as infective for at least 6 months although activity

began to decrease 5 aonths* A^^eida and Borges (19S;2^)

observed that WV infecting (jucusbor, watermelon, pumpldja

and squash had a TIP 50°c, 5 x 10"^ and UV 10 days,
Dikova et al» (1963) isolated V/JT/ from cucumber and reported

that ths virus had a tXP bet\7een 58-60®C9 0EP 10'

LIV 6-7

4
and
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Harifearasubramanian m<k Badami (1964) observed tliat

pumpkin mosaic virus had a TIP of 55°c EEP 1^5000. Tho

i;£V at rooiQ temperature v/as 72 h.but the virus could be

mairrfcoined for more than six months in leaves kept at -^20®C,

0hankar £t (1972) reported that pumpkin mosaic virus

\^i3ts inactivated when sjubjeotod to 56°C for 10 min* The

BEP of this virus foimd bot^^aen 15100 ond 1j500. At

rooia temperature (32*»35®C) the virus was infective for 8 h

only but the longevity of ths virus was increased to 26 h

at 8®C. March and Nom (1973) found that ths virus infect^

Cucurbits mogchata a TIP between 65®C and 70*^0,

DEP 4 x 10"*^ I 13;V 6 wesks* Gliosh and Mulihopadhyay (1979)
studied tlm proporfcies of nine Isolates of putapkin

mosaic viinis under laboratory ct^ditions and observed that

^11 the isolates had a 1?XP bet';/een AQ-55®C| TBV botween

10'*''and LEV at room temperature (24-32°C) bQt\veen
6-'16a h#

IV* Yectorwims relationships

The VGc-fcor-^vinas relationship of a virus occurring

on snake gourd was worked otrt by W^orajan and Ramakrishnan

(l971a)* They observed that the virus was transmitted by

Mygus perslcae md Aphis gos^vpil m a non-persistent manner,

I>uboy ^ (1974) observed that Cucumi^ virus 1 causing

mosaic disease in snake gourd -vms transmitted by Aphis piossvpii
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^ perslcae in a noa^erslstent mnner* Jo^ph ond

^fencn (1973) studied the VQCtoi^virus relationship of a

Virus isolated fr^ snake gourd, trazismitted by Ar>bi)g ^ossTOli

cind Aphis craccivorgti, They found that A. cracoivg^ra acquired

the virus within 5 mlB acquisition feeding and transmitted

it v/ithin 5 min inocailatlon feeding on healthy plants. A

rainimuEj of 3 aphids wre required for transmisaion and pre^-

acquiaition starvevfcion increased transmission efficiency,

whfireas post-acquisiticsi starvation for 30 min induced thG

saEjs. The vector cooid not retain ths virus for XcRg period

the relatimsbip b^ing non-porsistent •

l^iaer and I^anesh (1971) found that a single aphid

(Aphis or^aoGivora) was able to transoiit cucuiriber mosaic

virtus but greator transmissions obtained only by iising

las^r tmi^er of aphids* Singh (1972) studied tl^ isolation-'

ship of watermelon mosaic virus strains with its vector

Mvgus perslcoe and fcmr^ that the virus was transmitted in

a typical noa-pGrsistent aanner* The vector was most effi**

cient after 4 h pro^acquisiticm fasting and 2 rain acquisi

tion feeding# Xnfectlvity was lost after 2 h post-acquisl*^

tion fasting. The nj^hal forms v;ere slightly more effi

cient in transmission than alato and apterous adults*

Baychaudhuri land Varna (1977) shaved that a strain of viater-*

melon mosaic virus wa$ transmitted by tha vector Mygus

•persicae to vegetable marrow in a typical stylet-bome
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^-acQiuisition stawiBg of wotors yag not

-feial tat tte transmission rato«f Althoq^ a, singlo

a^shid am%i^ transEsit the virusj^ EK>ro t!ia^ 5 apMd^ per plsnt

Wera reqistod for 1®> per qmt tr^iaisslon# A foading

period of only JO s needed for virus acquisition but

^tmxi it was exfcefel^d for one or two min tii^re' was nEatiaiaQ

transraisQis^* Alfjssi^a and Eorgos (1985) foimd ttot water-^

melon- mosaic virus' be trisiissitted to mteraolon:,:

puiapldn, $<iua8b ajid mcuraber by My:^s T^rsioaa, in a non-

pe^istent aamer. fhsy obtained 70 p©r eent transmission

witli one apbid and pgr cent with seven or more a^4a*

-JIagarajan HasiakrialsSEin (1971b) studied m the

vector-virus ralatls^sMp of ?jmlon mne^Q virac ocourring

on pumpldnt Tfeey oteorv^ that tte virus was non-serais'*

tenfcly tmssalttsd teas aaMaiS* ApMs gogsvoii and

Anhls n0:^i..# find fiwd tbat tte optismm mmibsr of aphids

i^<3uired i^er plant wb 20* Virus transsdsslon by fmted

v©ctor^ t?a£5 greater Wm that of aon^fastsd csxes#

length of tbe pre-aewisition fasting period,, acquisition

thrsebol^a inoculatipn ths^Bhold inversely ralatEJd

to efficiency# Th©y also proved that o. saXivot^y inaoti--

Vator ^as responsible for th© reductic«a in transmla©ion

v^bea vQotoi* number l^aoreassd beyond optlimm* Jaganatfean

and namatoisbnan (1971) rept:s:i:^^d veetor4(t?irus relationship

of t^vo virus isolates from naturally tof^oted melon and
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pumpkin# ^hey found that moxlmuta transmission vma obtained

when the aphids (Aphla ^osaypii and MmB. t)ers;lcao.) wer«

starved for 60 lain^i :3tarvation of aphida aftor acquisltioti

resulted it* raduced transmiasicm of both musteelon and

pumpkin isolates and tba viruliforous nature of the vector

was loot 60 tain after starvation# Minitauja acquisition

feeding of mustoelon Isolate viaa 5 s yhile that of pumpkin

isolate 10 s. Minimum inoculatic^i threshold i?;as 5 s

for both ths isolates* flelationship of pumpkin mosaic virus

with its aphid vector Arthis ^ossvoii reported by Singh

(I98ia)» He found that pre-acquisition fasbing of minimum

10 rain axsi an optimum of 90 tain was essential for trans-

micGion of tho virus to pumpkin# AcQuisiti<^ and trans-

mission occurred in 20 s and 10 s, respecftively. Although

a sing^ aphid could transmit ths virus^ transoiission was

maxiiauni i-^ith 10 aphid^ per plant* Post-ac<iuisition fasting

of more than 2 h resulted iui loss of Infectivity, Singh

(igS2) conducted studies on the tranamission of pumpkin

mosaic virus by Aphta craccivora and showed that pre-acqui-^

sltion fasting of vector v;as essential for virac trar^mi-

ssion^ Aphids acquired the virus within 20 s and inoculated

it within 30 s 4 He found that a sinr^le aphid could transmit

the virus, but aoxliausi infection t^as oMairied with 15 aphids*

Aphids infective only for 2 h and the transmission was

therefore in a non-^persistent manner^
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Host rame and local lesion hosts

Shanlcar ©t al* (I969) r^apox^ted a mosaic disease of

snake gourd (CHV) having an extensive host range \';hich

included Nlcotiana gtlutlnosa. ChGnopodiun^ amarantlcolor

c^-ucurhita pe:oa« Yerma gt (1970) racorded a severe

mosaic disease caused by Cuoutnis- virua 2B on snoite gourd

and the host rmgo Mm resti"lcted to of cucurbitaceas.

But it produced local Issions on Chsnopodium amarantlcolor*

^ Pillai (1971) identified a mosaic diseas© of snaire gou3rd

in Kerala and out of 51 species of plants in 7 farailies

tested,-15 species in 6 fandHes wore found to be hosts of

the viruSp The causal virus was identified as a strain of

cucumber mosaic virus (cr^W), Hagara^an and Ramakrialman

(1971a) repoi»ted the occurrence of watormelon mosaic virus

on snake gout^, the host range being restricted to

eucurbltaceae. I^bev et al, (197^) Identified a nosaic

^ disease of snake gourd in Delhi caused by Cucumis, virus 1•

The virus vfas found t?J have its host range in cucurbitaceae,

0olanacGaef chenopodlacaae and compositao and produced

systesiiG mosaic sycjptOEts on Cuoumis sativus I*», C. an.?uria L»,

£• giQlo, Var. Utilissimaj Cucurbita pepo L., Laf^enaria

siceraria Stendl> vars« Hound and Long, laxffa acutanfoila

Cltrullus vul^ariG 3chr*ad^, £♦ vtalmris var, fiatulosus

Nicotiana t^bacum var, V?hite Eurloyj tabacuip var*

Xantliij rustica glutlnosa Cansicuin annuuta L,,



22

Solanu^ s@loiigena L,, Lvcop&gslcon egculentmi Mill* ^

Datura i^tramoniuQ L#j Petxmla hybrlda var* violot^ Zinnia

oXof^ns. Jaoqi* and SpinQcla oleraceae L, JjufiTa cvlinOrioa

Roeta and W, tabacurri L* var* Harrison Spoclal carried the

vtrua symptonslessly* The virus produced (3istlnct aecrotic

local lesions on Chenopodiun amarantlcolor Coste and Reyn»

Allen arK3 Fomald (1971) observed that v;ild cucutaber

mosaic virus could tofect Marah ot^ganus. Foster (1972)

reported that CMV produced local lesions on Chsnopodiug

^marentloolor* Ehara and Msawa (1975) reported that

caoumbGr mosaic virus produced local lesions <»i cowpea.

Joshl and Dubey (1976) investi^ted on xveed rsooarvoirs of

cucuiaber mosaic virus in Goralihpur and repoiiied that

Amaranthug XIJESSM* .^iootlana pluia'baf^inif qHa * Fhvaelifi

miniciR* Salvla olGbaia and Sol^saum nir^mm viBvo infectad

t?ith Ignash (1977) reported tliat cucucsber laosaic

virus strain 1 isolated cuotimbor erd tulip produced

local lesions an Chenonodlum Qulnoa* l^o mid Rayoteudhuri

(1977) reporfced that cucuiaber mosaic virus isolated from

yinca rosoa produced local lesions on Chenopodium tnuralQ *

Strtcri ^ al. (19B0) studied on tho occurrence of COT in.

Kunaoa and reported that it affects the omaoental plants

Amaranthus splnOQUa# Datura Bt;mmonium» Nlcotlana sp,

golanuct ni/^ruta and Taf^etee eirocta* Sarjeet Singh (1931)
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reported tliat a mutant of CM produced sa'sror© systemic

mosaic v/ith puckeriog and leaf distortioo sysprboas in

Datura straCTOhlum* Shansa ot (193^) observed that a

new strain of cucuniber mosaic virus (COT-?muskmeion strain)

infected tobacco cultivars, T^bite burloy, Micotiana ftlutinosa.

3:*u?tl,ca« Caooicum asmuugi and various cucurbits^

Toba (1952) found that y4o^qrdipa balgamlna was the

commonest wild reservoir of watenaelon taosaic virua in

Zabla and Raniollo (19S9) repoii:ed that watoraolon

moaaic vims infects Cucurbit^ sp, Cucumis sp and Chenopodlum

ernarantlcolor. Bhargava end 0?e\/ari (19?0) reported that

'l*rl,ohosQn.thg?3 didioa ths natural hoot of v^atomieXon

mosaic virus* Auger (197^) observed that ^atanaolon

mosaic virus 2 "was widely distributed in tha cucurbit grcr.i;-

ing aroa in Central Chile infecting squash, (Cucv\rbita maxltaa)

£md Zucchini squash (Cucurblta pspo) and imiuced local

lesions on Chonopodium amaranticolor and local lesions and

systeraio necrotic fleclcing on Lavatera trimestris.

Bhargava (1975) raporfced that watermelon moaalc

virus coiild bo parpatuatod through cosunoaly cultivated

Trichosanthes diolca and l-arraqaria vuXoiaris and tlia v;lld

parenniols nomordica dioica and Coccjr^a Nagarajan

and Uataaiirishnan (197p) concluded that could infect

only the members of cucurbitaceae viz., Cucurbita, moschata.
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£• niQXima* C. Gucumls melo. Liiffa acufeangmla*

Trlchoaantheg anguina and La^cenaria vulgayis^ Th^y could

not find any local lesicaa host for tho virus*. Tovmri (15^76)

fomd that Zinnia elet^ans was a symptoraloss carrier of

watermelon mosaic vi3m0* Halliwell et (1^9) observed

that the \^eed r^lothria perldula acted as a host of WMV-1,

Makkoiik and LsSQemam (19S0) imported that could inducl?

local lesions viithout systemic spread in Cbanopodium

amarantioalor and C» guinoa aiJd systemic 3jtfocrfeioa in

cucumber j squashy piompkin and ^-Jatenoelon* Chang and Lee

(1980) observed that mtevmlm mosaic virus could infect

Sesamura indicum Ahmed (1931) reported that watermelon

cjosoic virus had a narrov; host range coni?ined to the family

cucurbitacsae#

^'SStra (1975) repaired tiiat squash mosaic

vims produced local lesions on Cucumis metullfenJis*

Lockhart gt (1982) repo3?ted that squash mosaic virus

could cause systeraic infection in O^nopodium gujtioa*

Shankar (1972) inoculated pumplsin noaaic

virus (RW) on 76 plant species of 9 faiallios# 3^hey found

that its host range was restricted to the faniily cucurbi-^

taceae and produced systemic mosaic symptoms on Cucurbite

Cucumis nielqta £« melo, VBTf Utilisaima, Lagenaria

siceraria var» Round and Long# laiffa acutangula* Cltrullus
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VuXgaris* Momordlca charantta. Benincaaa hlsoldG^ and

yrichosmthea angain^« Cucumla aatlvna v/as proved to be a

syaptoal^ss carrier* Singh (19S1b) s^ported that tho host

range of a virus causing mosaic disease ot pumpkin was

ccnfined to the family cucurbltacea©,

VI* Seralo^cal properties of the yirug

1 * Purification virus

Bifforant mathods of purification of vlnisos infect-^

ins cucurbits have been reported# Dubov et al» (197^)

purified snake gcmrd mosaic vis^us by usittg butanoX centri-

fugation method# Infected leaves "were hoiaogenised in 0»05 n

phosphate buffer <p!l 7t6) containing 0»1 per cent thiogly-*

oollic acid cmd subjected to differential oentrifugatioa

after adding 8»5 per cent n-butanol. The final pellet was

Buopended in 0.05 M phosphate buffer, ^hreo other isjethods

of purificaticsi vi2.» chloroform centrifugatioa using phos

phate buffer with ascorbic acid (Gibbs e;^al,, 1963) chloro

form butanojL centrifugation usin^^ phosphate buffer v/ith

ascorbic acid and DIBCA (Brunt^ 1966) and chloroform butonol

centrifugation (Steere, 1956) Mere also attenipted for their

jf^lative efficiency* ^Tha chlon^forsi butenol centrifugation

method gave the higJ^st virus end pointy

££ ('iSTS) purified cucumber niosaic vlnie by

polyethylene glycol (PSG) precipitation followed by tvto
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centriftigaiiion and resuspQnsion of pellets In solutions of

icn'j sodiuiB citrate cpncantratipii oorxtaiEiins two por cent

tJi^ton X-100# siiohara anc3 Osaki (1974) raporfced that puri-^

fied cucumber masalo virus yas obtained by rapeatod preci

pitation ^ith 8 per cent PEG 0#2 M sodium chloride

(NaCl) followed by density gradient asntrifugotion. Omar

0t al« (19B0) compared various c^thOi3s of purification of

Cucumber n^saic virus and found tlmt best clarificati^m

yas obtained vjith low speed contrifugation# Precipitation

^•Jith amaonim sulphate gave the virus concentration

folto?0d by adgoriition on HilG#

t/etter (19^) reported that some of the elongated

plant viruses could be partially purified by using ether

or carb^ tetrachloride for prelimlnarT' sap clarification

md they proved to be serologicaHy active# Hobert (1963)

mid Van Kamon (1S67) ptirified ocwpea mosaic virus by E3G»

HaCl method* Xhe leaf extract was clarified by centrifuga-^

ticm at lOOD $ and then ESG 6000 and HaGl ^^ere added.

Van Jfensaen (19^7) reported that c^thod gave high

yield of purified virus con^ared to butanol chloroform

raethod of purification. FiligaroVQ (1SB2) pxarified Arabis

mosaic virus fr^a infected leaves of Petunia hvbrlda> which

v;era hoEOgenised with phosphate buffer and tl:je virus was

precipitated with and purified by density gradient

centrifugation»
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2j. Serol^glcai tests

Dubey et al. (1974) found that the antisorum for

snake gourd mcsaic virus tqb.c^M positively and gave a

precipitate of somatic (grjanu3^) typo cJiaracteristic of

spherical virusos with the diseased plant sap areS purified

virus preparatiCHi but not isith hsalthy plant sap# The virus

in the' clarified plorrfe sap gave inaction at a diliition of

1:128 whereas in ths case of piia?ified preparation it reacted

upto 1:^f096 dilution^ No reaction was obtained in the

diseased plant sap or purified virus preparation with normal

seruB)* The titare of tho serum tms fcmd to be 1t204S vdth

the purified virus preparations Xn agar gol diffusion

slides, ths antisoruia produced a single straight precipi'^

tation band vrhen tested with diseased p3^nt sap or purified'

virus preparation. tHibey and Hariani (1975.) investigated

tbQ serological relatioxis of 10 cucurbit virus isolates

collected froa Ifelht found that the viruses of snake

gourd tnosaic, cucumber mosaic^ maltsi laosaic mid. bitter gourd

mosaic formed a group of Cucumis virus 1# v/hile bottle gourd

and watermelcffi mosaic virus formed a group of Cucumis virus 2,

pumpkin mosaic and vegetable ^!^arrov^ mosaic viruses comprised

the unstable CucaTtlg virus 3 vjMIg a virus from tori (Luffa

cvlindrica) appeared to be distinct from these 5 grpupg.

r-5ilne and Grogan (1969) while inve:^isatin|| on tl^

characterisation of v;aternielon mosaic viruD strains by
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serology foiaid that and \ifW-2 woro related and an

Isolate o£ pspav/ ring spot virus ^/og also serologically

irelated to Oureshi and i^ayoG (19B0) vji^ile atudylnr

the characterisation of a virus incltiiig mosaic in La^]

slcerarla in Moimrashtra found tliat the antisenim produced

specific to the virus had a titre of 1:32 in tho tube prc-

cipitiii tests. It did not react i^ith antisera of melon

mosaic or cucumbsr mosaic virua, Almsida and Borgcs (1983)

reported that viatemalcsi mosaic virus causing severe dis

torting noaaic on pumpkin, whciii serologically tested found

that the ontiserum had a titre of 1:16000.

Shaiilcar ^ (1972) reported that tiie antiseron

for pumpkin siosaio viins produced flagellar type of preci

pitate typical of rod shaped virus in the precipitin tube

tests when tested "with diseased plant sap and purified

virus preparations* ^hey could not find any reaction

betw'een the antiseram and the clarified healthy plant sap

or between normal serum and tiie plant sap or purified virus

preparations • ^he antiseruia had a titre of 1420^8, Tj^ey

fo^jttid that antiserum did not react v?ith the other cucurbit

viruses reported, Ghosh and liukhopadhyay (1979) conductcd

agar gel double diffusion method to identify the nine virua

isolates of pumpkin;
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VII* Varietal screeningi:

Sharmigasmdaram et al. (I9S9) while studying

cucurbit viruses in Hairfali found that a cucutobGr breeding

line IJav;aii 64--A-15 v;as resistarrb to WHV-1 ^ CI^V md

a mixture of CMV aai ^ but it was less resistant to

thQ Kauai strain of ^atenneXon mosaic yimis» Sav/oXl and

BeJmski (I969) reported that all the 39 wateraelon cultivars

tested were proved to be eu^ceptible to but they

^ found that some infected plants recovered* Damski and

So^ell CI970) "While investigatins the euscaptibility of

Cpcurblta neno and Cltrullua lanatug to WMV-2 showed that

30-100 per cent of the plants of each Introduction were

suacoptible to Kosfeovota and Fegla (1972) whil©

studying the effect of vatermelon mosaic virus on the growth

of cucurbits, reported that none of ths v/ateraolon and pump-

kin varieties lasted v?as imune to the virus. Fischer and

Loqlchart (1974) alao repoii:od that all varieties of water-

E^lon "tfor^ si^ceptibl© to v.'MV"^2» Prowidenti and Robinson

(1974) could prove that t^-zo Cttcumis mett^liferus varjetiea

viz. j HE 20263 and ¥t 292140 were highly resistant to WOT-1

and squash mosaic vtais*

Prowidenti ^ gl» (1973) tested 14 wild cucurbits

species against the oonHBonj often destructive viruses

7^' affecting squash in ITew York, and they found that two species
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wero resistant to WKVtl and 2* ^0y ccwoludod that

Cucurbita ^cuadogensls and Cucurbita foetid Isstma appeared

to be the most proiaiaing species resistant to CHV#

¥^-2 and Cffeher viruses# Greber (1973) reported that yater-^

mslon mosaic virua 1 and 2 in Oueensland could infcsct all

commercially available watermelon» vegetable marroi-; and

pumplcin cultivars. Halliwell gt (1979) while invesfei-

gating mtenaolon mosaic vims disease of squash# wator-

C3©lon and pumpkin reported that wriv-1 v;as endemic to lacaay

vegetable growing areas in Te:saa and it severely limited

the production of tb^ae crops# Pitrat and Dumas de VnulK

(1979) daring their search for sources of rosistance to

cucumber CK>9alc virus and ^;atenaolon sosaic virus among

cucurbita species found that Cucurbita lundeHiangi*

e, taarbineggf^i. C^ ol^eechobeenslg and G* ecuadorensis were

reslst^t to COT and VMV, ScRsell and Damski (I9QI) des

cribed that Inoculation of niustoelon with v/r^-»2 produced

significantly fev;Qr Infected seedlings in HI 40399^» than

in Hales Berfc Jumbo# Shanaa and Sharaa (1.9B2) tested 31

genotypes in field against natural infection of Cucuais

virus" 1 (CucuiBber mosaic virus) and found that 12 v;ere

moderately resistant but hone was in^mme* Tl">e lines

11-^2-6-2, l0-1'»2-4 and 17-1-'2-4 v/hich showed a Ioki disease

index ai^ mild symptons were found promising* Davis and

Shifrlss (19^) reported that under natural conditions
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severity of virus diseases was constontly lower In the aunaner

squash £3l3,v©i:^d-'loave<3 breeding line 26D than in the

ieavQH oultivar, early prolific straight nock (BP3)*

About si% mokB after plenting^ 99 per of EPS and 28

per cent of ICr 250 plants showed symptoms of cucumber mosaic

Virus and clover yellow vein virus# By the end of the season

all plants of both lines developed syaptoas although HPS

plants Trfer© much more sevcraly affected*

y VIII# Sstimation of loas

Pillni (197t) investigated a mosaic disease of anske

goui^ and report^ that the disease affected plants wor*e

stunted and produced fewer flcjvers md ftn;tits# Dubey et al.

(197^) sttadied on snake gourd mosaic virus and observed

that the diseased plants sent out ontly a fevj -weal? runners

and plants affected in an early stage blossom sparingly and

set few fraits*

Hill^^ al# (1961) studied the effect of COT on

cantaloupe recorded that inoculation of melon plants

at the 6th leaf stage caused 40 per cent reduction in yield,

Holson (1^^) while worJcing v;ith cantaloupe reported that

when runners of 2-»4 feet ler^th were inoculated \i±th CHV

there was 75 per cent reductii^ in fresh plant uoisht and

vith V?MV there was 50 per cent reduction. When plants were

inoculated ticar mturity eventhough syiaptom developed there
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was no slgriiflcant reduction In plant-size or yield, Powell

and Gohlogel (1970) reported that cantaloupe plants infected

with squash mosaio virus (SMV) significantly reduced fruit

weight» si2e» scad number* seed v/eight and percentage ge2>-

mination, bat no correlatica was f oimd betvfeen these reduc

tion and tha variable Infection ^srcentagesi Sln^ and

Handahar (AW^) reported that Infection of I^fa aagg^jtlfia

and Cucurblta woschata by Ct-W rssduoed leaf productivity,

Thomas (1971) conducted field tilal to study tte economic

importance of UtW-a on cucurbits in New Zealand and reported

that early infection wduced ylold in Buttercup squash (6355)»

Golden Hebbard squash (53JS) and pumpkin {WA) but not in

cucumber. Ho yield reduction was recorded with late infec

tion in any of the 4 cucurbits tested, floskctjrets and Fegla

(1W2) found that -cucurbits inoculated vJith ^MV in early

stagoa of growth had shorter runners and Intemodes, fewer

side runners and lesser green v;aight, Itemaki and Clmlkley

(lg?4) while studying the effect of itfatBrmeloti nosaie virus

on wateraslon observed that infected plants of 3 vjatermelon

varieties had shorter rannera and smaller leaves uhich

reduced the fresh weight by over 55 per cent» It was also

found that the frniit number and aizo wsra- reduced due to

infection. Alvarez and Caapbeli (1976) analysed tto yield

factors of cantaloups infected by squash mosaic virus and

recorded significant reduction in the number' of fruits per
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plant but had no influence on size, weight or edible quality

of the fr^ts, Hoi-)ever# ratardation in fruit matiority

obseirved«

Sir^h and Dey (1^6) assessed the loss due to bottle

•govr6, mosaic virus in the yield of Laftenarla sicsraria and

found 5^ per cent yi©ld ^reduction. Bhargava (197?) reported
that in field experiimsnts early infection of vegotable.

marrow (Cucurbita nago) plants with WMV caused greater

loss in yield than late infectisn. Xt was also found that

different strains of vii-iv varied in the extent yield

reduction catised by tham# Karchi (1973) found that

infection of CNV in an early stags recced yield of

susceptible cantaloupe (Cucunds meXq) cvs. Noy yizreel by

73 per cent and resistant by 51 per cente Yield

reduction in Noy Yisreel was duo to fewer frulte lower

fruit wei^t whereas in X-140 fruit wi^t was not affected

although the number of fruits per plant was induced •

Jayasree (1984) fotmd that yellow vein niogaic disease of

pmapkin prt^ducod significant reduction in number of leaves,

siae of the leaves, intemode len^h, number of branches,

total len^h of vines and number of flowers •
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m'TBm.nS AtJD IISTiiODS

!• SymptOMtolOCT"

Seeds of snolsQ gourd (TriohoaanthQs an.mlnQ L*)

obtained from the In3tru(?fcional Parai Vellayani ond

Dapartment of OleslGulturG, Collego of Horticulture^

Vellanikkas^a, were used for th0 study* They were ©sswn in

pots containing pottin?^ mixturo of gand> vo6 soil an<2

cowdung in the ratio of The culture of th0 vinos

dausing gourd mosaic tsas eollscted from the fialcS

and the ssffiQ was maintained by repeated transfers on young

onete gourd plsnts in insect proof glass house by sap

inoculation# The plants were inoculated in all cases,

except othsrwise state?3, at 3'^^ leaf stagea Synxptomatology

v/as studied by observing the deVelopiaent of sycaptonas in

naturall^r infected as i^ell as artificially inoculated

snake gourd plants*

XI* Tt^nsiaission of the virus

1, Sap transmission

Sap transiaission studies wer^ conducted using

standard aap, sap extracted in phosphate buffer jmd tris

buffer* In all sap inoculation studias 600 niesh carbo

rundum pov/derwas used as abrasive (Costa, 19^)*
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1?!^ Standard sap was prepared hy cnishing the infected

Imf of isROvna weight into a £Xm pulp b^?' adding am ml of

sterile distilled for every grass of diseased tiasue*

1?hs pulp ivaa filtered through fine rauslin cloth and the

filtrate used for inoculeition* . V^hen phosphate buffer

(0«01 n, pH 7«0) Gtid tris buffer (0.01 pll 7*0) yer© used

as oxtraction taedia# the sap ^as esctr^cted after adding

one ml of the buffer in each case to every ^ran of infected

leaf tissue,

©Kpressed sap after initial olarification

inoculated by gently rubbing on the upper surface of the

fiaHy formed young leaves of the test plants Mith a swab

of absorbaixfc cotton moistened with the sap* Carborundum

powder v;as dusted uniformly on the leaves before the appli

cation oS tooeultim* Care was taken not to injure the leaf

tissue dui^g inoculation. Soon after t^ inoculation,

ths excesa sap on the leaves was cashed off using distilled

^-^ater* •'Son plants each vevo inoculated for every ©scpori-^

mnt and m equal number of tminoculatcd plants were kept

as ccatrol* exporirj^nte were done t^ice and the plants

we3re kept under observation in an insect proof glass house»

2* Seed transmission

Seeds collected from laechanically inoculated plants

showing clear symptoms of the disease were sOfm in pots and
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liopt In the inscot proof glass house» One hundred arjd eighty

seods were sown and tl^ plants were kept mder obsorvaticn

for 45 days after gei^mtion*

3, Graft tr^sralsslon

Small shoots ghovJing systenio syniptoni were selected

for preparing the scion. Ths base of th0 scion trimasd

to a wedgo a?ad inserted into the cleft mado an tl^ ston of

the stock* Twenty five days old haalthy plants v;ero used

as stock* cut on ti^ stock was aado through a node»

since the stem was hollow at t}^ contro* Host of the leaves

of the scion were removed and tbs base the scion was

insevted into the cleft of tho atock. The gj^ft v;as then

tied v^ith a poiytheno strip and the grafted portion and tlie

scion -were covered v;ith a polythene bag to rotain huiaidity,

These plants v/ere kopt in the insect proof glass house under

observation for the devolopn^nt of synptoms for 30 days.

Insect transmission

Insect transmission studies were carried out by

cracclvora Koch., A-py^^ gossvpj^i Glov*j A-phia

malvae Eoch.# Perrfcalonia nigcronervosa Coa. and Bemi^ia

tabaci Gena. as vectors •

1) Inoculation using At>hls Spp*

He^althy colonies of Aohis cracclvora were maintained
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on eoiifpea (Vji/ma unrc^iculata), Axihis gossvpii on brinjal

(Solanum Taalaagana) f ApMs maXyaa on bhindi (Abe Xmoachug

Qnculentus) and Patitalonia r^lr^onez^osa on banana (£^usa

paradisiag^) under insoct proof conditions#

Healthy .tosacta were collacted and transferred to

petriplates* ^bsy viere starved for a period of om hour

(Pre-^cq.uisition fasting period) and then allov;ed to feed

on detached young leaves of infocted snake gourd plants so

as to give thsm sn acQUisitioa feeding period of 30 tain.

A fixed number of infective aphidff(20 nos#) viere then trms-«

ferred to young healthy plants, at tte 3-4 leaf stage, for

an inoculati<m feeding period i>£ 24 h and after that they

viore IdHQd by spraying Quinalphos# As in the case of

sap transmission on equal number of control plants v?erG also

maintained ir The tmlnooalated controls wers kept in separate

cages. Only apterous form of voctors viere uaed in tl:^ aboV6

menti^msd trials* The inoculated plants tjero liept for obsesr-

vati;»i xasjder insect proof condition for 25 days,

ii) Xnoailation using Bemlsia tabacl

vihiteflies (B* tabaci) were reared on healthy tobacco

plants in an insect rearing cage and they were used for

transmission trials# Plastic transmisaion cages deoig^^ed

by None (1972) ^'jere used for transmission studies*
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The top portion o£ young plants beari^ leaves

vaa introduced Into transmission ca^ in sueli e way

ttet the stem passed tlirough tte re<yfcangular elit on tiie

opening of the cago» ^v^hiteflies collected using an

aspirator and were tlien relQasGd into tbe transmission

cage, Ths transmission cage was ccrored by a blaolc clcith

except at the region of the v?ire netting whiph vm kept

facing H^t source -wMle releasing tlzo yhite£lies» Ths

cap of the-transmissicffi cage wag icEsedlately screvjed on»

The retnaining portion of the rectangular slit of tha cage

was closed ^^ith modelling clay* The cag©- was kept in posi

tion by xasing two bamboo slivers and a rubber band, Jvrter

tbe desired feeding period p tha codelling clay v/as reooved

and the plant was disturbed by gently tapping it with a

needle to disturb th© i.-Jhitefliea, This could induce tlio

WhitefSJles to move to the side of the cage facing the li^t

source« ^^-acqulsitioa fasting and acqxiisition and inocu-

latlisi .feeding peilods ^ven as mentioned under trans-'

mission aphlds#

^en seedlings '^ero used as test plants in each

transmission experiment r fixed number of whiteflies were

relea^d (20 nos) on each test plant for inoculation feed**

tog* After Inoculation feeding the inoeots were killed by

spra^'ing the plants v;ith 0»1?5 Ouinalphos# The inoculated

plants wre labelled and maintained in m insect proof



39

glasB house# fhe were dons tv?ico atid obsorva-^

tioas were taken ^aiiy on the appearance of symptonia.

III» Physical ^roxy^rtlBB

1 # X^lution point; (DEP)

Infected snake goi^rd leaves of toc^vn v?eight viore

crushed into fii^ pulp "by mmu of clean and pestl®

and adding one ml of diatilled xmtsr per.gram of

loaf matarlQl* the x^sulting pulp was strained through

sterile c?>tton wool. The standard extract thus obtair^d

i^/as centrifuged at 30Q0 g for 50 niin to remove thts host

jmterial* sap was diluted i^ith sterilised digrtilled

v;ater in th^ ratio of 1;100s IsSOOj 1;1000(^ 1:5000, 1:10000'^

1:50000, 1:100000., 15500000? Is1000000, different

<2ilutiOTs ^'?^re used for inoculation on separate test plants

starting tvm the Mghsst diltiticai* n:en ptoits were inoou**

lated t^ith each of the dilutions and the eKperimsnt was >

repeated to oonfirm tha results* Tha standard sap i-dthout

dilution vm usod .aa oonti^l#. ite inoculated plants were

labelled and tept undc^r intact proof conditions rni^ observed

for th& dcvelopaenfc of s^ftaptomsa.

2t. Thermal inactivation point (KP)

The sap tvm the infected snal^ gourd plants was

obtained as in the above oxpBVlmnt* Five ml each, of the
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sap vJas plpe1;tec3 into thin walled glass tost tubes. Core

WQs teken not to pour th& sap on the sides ot the tubga.

The tube was then kept In thermostatically controlled viator

bath for 10 min at the required tGEij^rature in siich a way

that-the level of tlis vater in the vjater bath vjas 3 aa above

the level of sap in the tubG» The control v?as kept at rooia

temperature (28-30'^C).r The sap was treated at different

temperature ranges of 35, 40, 45j 50? 55? 60, 65» 70? 75,

00, 85 and 90®C and a thermoiaeter -was placed close to the

tube in tlie bath to check the temperature* After 10 min

in each case, the tubs was removed and cooled inimecUately

in mnning t?ator. Xlie treated sap v;as inoculated on yoiing

vigorously growing test plants of 5-4 leaf stage. inocu

lation of plants was first done v;ith cap treated at the

highest temperature and then the other ploncG vjero inoculated

v;ith sap treated at lov? temperatureo. Ten plants v?ere inocu

lated in each set of treatment* Observation on tlie nu:i3ber

of plants Infected \iQre recorded-*.

3* Longevity vitro (LTV)

Infected leaves v^era ground ^'7ith pestle and mortal*

and tlie sap was filtered thi'Ough cotton wool. Five ml of

the sap was pipetted into test tubes and cloeed vjith aluoi-

nium foil« The tubes ?;8re koxjt at rooa temperaturo (23-*30®C)

and also in a refri^rator (10'C). One tube each containing
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the sap of each treatment was takoa after specific perlodlB^

Vis«» Of 2hp 48^ 72| 9S» 120, 144, 163, and 192 h and inocu-

latod on the test plants* Ten plsnts were inoculertied in

eacli set of treatssnt and the OKperlsieGt was repeated to

ccttifira ths results, The inoculated plants were kept under

insect proof condltiona and observed for the developnent of

symptasas.

IV, .Vector«*viyue relationahiua

The eKperimenfea to study the vector-virus relation

ships were cwiducted by using A^phis goaavpil v;hich was found

to be the most efficient vector* Snake gourd plants showing

typical syniptoms of snake s^uisi mosaic virus v/ere collected

from the field and the culture of the virus was maintained

in insect proof glass house by repeated transfers to healthy

plants by s^chanical inoculation. Virus free apMd colonies

were maintained on brdnjol plants in an insect rearing cage.

In all the inoculation trials only fuHy grown apterous

aphids mm used# JXirins feeding of ths aphids the test

plants were kept in insect proof ca^s. The aphids were

killed at the end of the required feeding period by spmy-

ins the plants with 0»1s^ Ouinalphos# In the case of short

feeding periods of loss than 3 toin individual aphids

wore vffitched through a magnifying ler^ and the time of

feeding was determined i-Jith the help of a stop watch after

aphida ted settled doztrf to feed.
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Acquisition threshold

A large number of non viimllferous A* j^osayo^i were

cpXlected and were given a pre^^cqulsitipa starvation of

one hour^ Groups of 10 aphids each v?er© given acquisition

feeding of ^ and 3D s, 1, 5, 10, 15# 20, 30 md 45 min

at3d 1 2 h fsi diseased snaice gourd leases before trans*^

ferriTig them to healthy anal© (lourd plants, Th^ apidd£3

ifiere then allayed to remain for 24 h on the test plants

land were killed thor©after by spraying 0#1?5 Quinalphos.

2. Inoculation threshold

Noa vir^iliferous aphids were giv^n one hour pre-

acquisition fasting and an aoqiuisition fetjdias of 30 min.

IThen ti^ viruliferoua aphids in ^t'oixpB of 10 vjer© trans

ferred to individual hsalthy test plante* Each tetch was

given sepamte inoculation feeding periods^ viz^j. 30 £3f

2# 10,^ 1^9 20f 20 and 45 iain^ 1, 2s 4» a and 24 he

The aphids wore killed after tho sj^oifio inoculation feed-*

ing period hy spraying Oo1?a Guinalphos*

3» Effect of prG-aQ<iuisitiQn feating of veotor on the
trans£ni0Qicsa

In or^er to es-feimate the effect of pre-acquisition

starvation on the efificiency of ths vector to acquire the

virus* th© insects w©re ^anred for different periods,
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Viz., 30 min, 1> 2, 3j 5i 6 and 12 h. Batchos ot 10 aphi<3s

from eaci:i of these categories given an acquisition feed

ing period 'Oi 30 rain and rcGlQaaed on test plant© to f®ccl

for 24 h» After the inoculation feeding period, the insects

were killed by spraying 0»1Ti Quinalphos* The controls with

equal number of aphids mbtq maintained without pre^aoiuisi-

ticai startfation, Tha plants ware kept imder obsor^atioa in

insact proof glaas hoiiso*

4 mEffect of post-<icquigition fasting of tha vector on tho

tr^smission

A largo number* of aphids were starved for one hoxir

and alloyed an acquisition feeding period of 30 min* After

that •bat<^e3 of 10 aphids were starved for different periods

of 30 min, 1, 2, 3, 4, 5, 6 and 12 h* They yore afterward©

transferred to healthy test plants and sllov^od to feed for

24 h# After the inoculation feeding period, the insects

vjere killed by sprayix^ 0*l5o Quinalphos^ and the plants

vsQve kept tBTider obsez*vation* The ccntrol was maintained

vrith equal number of aphids without post-acquisition fast-'

ing.

5» Retention of infeptivity by the vector

The ©Kpeilc^ents \?ere conducted v/ith viruliferous

insects, which were transfeired in succession to a series

of healthy snake gourd plants after giving a definite inocu-^

lation feeding period m each plant. Groups of aphids wore
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starved for one hoar and allowed an acquisition feodins

pciiod q£ 30 rsin to mehe thorn ylrullferous* Grcrups of 10

aphids# vjere then trausforrod in succesSicsn to a sorlos of

five healthy plants transfeiTinj the inssctc aftor a dofi-

nite interval* The dlfforont iteedinr: intervals allo-z/od in

different series v;ore 30 nin, 1, 1^-, 2, 2^ and 3 h. The

aphids were Sdllisd from the fifth plant of tlie different

series using 0«1?j Quinalphost. The experinent \mQ done

t-\-;ice,

-4-

5* I-lininram niinibsr of aphido required for transmisaion

Single aphids as well as groups of 2, 3, 5, 10, 15,

20p 25 and 30 were roloased on each test plants allcfwin;^

a pre-acquisition starvation period csT one hour, an accui-*

sitioa feeding period of 30 min and en inoculation feeding

X>eriod of 24 h to deterciine the minimus number of aphids

required for transmission of the virus« After the inocula—

tion feeding, the insects Killed by spraying O.lf^

QuinalphOG and the plants •^^crG Kept under observation for

the developinerrt of symptoms»

V. Host-^raa^e and local lesion ^03ts

To detennine the host-ranse and local lesion hosts

of snake gourd mosaic virtus, healthy plants belongin;^ to

^ 70 species of 18 families vjere inoculated by sap inoculation
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^ FIvg- .plants v;er^ inoculated in each case. Tho plants which

did not shot; symptoms after A ^eeks were IndexGd by back

inoculation to ^ichosanthes a^iffuina to find t;hGther

they were sytaptomlGES carries^ ot the virus# Follov/ing

plants were used for host-rango and local lesion host studios#

1. Acanthaceaes

Mc3roi^at?his echioidea (L») Ness»

"^"gtlcia arostrata Gramble*

>

2, AmarantbacGae;

a) toaranthus eiaudatps L*.

b) Amaraathufl viridis, li.

o) Cel03ia spo

d) Gomnhrana fglobosa L,

e) Spinacia o'Jieraceae L,

3 • Apocynacoae;

a) Cathranthus rogeug G, Don.

b) Vines TOBG^ l>»

4# Araceae:

a) Ca^adiun sp.

b) Colocaaia <5,sculenta

3v AsclepiadacGaes

Galotrools gi^antla R»Bp«

^^6inj.dQsniU3 indicua R^Br®
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6# BalsaEQinaqeae:

a) Xfroatlens taalaaaina Ig

7* Capparldaceaes

a) ClooTBO ylspQsa

8» ChenopodiacQaos
I

Chenot^odiifei aaarantlcolor Cost© Fteyn*

b) Chenottodi'um morale, L«

^ Chgnopodium oulnoa V/illd«•

9> Goropositao?

a) AoQnthQa^er^m:tni hiat>i;3u^ DC,

b) Agceratum coaigoideB

c) Hmllia aqnohi£olla DC*

d) Eugiatorlum odoratum !*•

jSynsdraXlt:^ fiodlfloy^ Gaorfein.

f) Tridasc pracupbefls L»

g) Vomoi^a oinogia L*

W ^innia elefyans Jacci*

10^ Cucurbltaeeae:

Bonincasa Msolda Cogn*

vulfraria Sfclired* ex Eckl# St 2egh#

pu9urbltg^ mogchata IHich*

^ d) ducurblta pQt?q
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0) Cuciimig sativus L.

j^i^QnariQ ^iceraria (Mol) Standl,

1) acutangula Roxbi,

cvlindylca (L») Roea*

1) Melothx^a perguslXXa L*

;}) ^teordicQ charanti^ !»•

11, Euphorblaceae:

a) Acalvpha indlca U

pyotoQ sparalflon^s Morong*

c) Euphorbia ^^nlculats. Orfceg#

d) Euphorbia lilrta !»•

QficuXonj:a Crantz*

f) PhvllsgthuQ nlrutl

12* Malvaceae:

a) Abolraoschus e^<5uleiitiis (L*) Moanch-

Abtitilon indicum (L.) S^seet#

c) act^a Buna F»

13, Labiatasj

Igucag aapg-ra (^112^) Spreng,

t4» liQsuminosao:

i. t'limosacoaes

a) Mmoga t)udica L»

M
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ii# Papilionaceae?

a) '

Ca.ianug caAm (L,) MOlsp,

o) OaXQna,gonl>4m mucunoldM Desv*

panQvaXia ensifoymia (L.) DC#

e) C^toria temat.oa L# •

f) Crqtalarla .luncea h»

b) DoHchos blflonis Auct*.

Vl^a cgimRO. (L,) Hepper*

r^iata (L,) VJilcsek".

J) yiftna ^qulculata (W) vifal^»

15• Pedallaceaes

a) SGsamm tndicam .

16* SolanaCQG0s

a) CapslfiUH^ h*

b) ^tyamonium U

o) Patraa metel h,

I*^ot?er3icon eacul^ntea Mlll«

e) Nicotlona reXutlnosa X*,

Nicotlona tabacum L,

s) ^ttmia hvbrida VilmA

ii) ^otoiua mQlqn^Qna h*



17o Verbenaceao:

a) Clero<3Gndran infortunatum L,

b) Lantana oamara L.

c) StQchvfcorohota indicQ L*

13» ZingibGraceaa;

S'.in^bQy yffteinale Hos© •

VI. Se^lo^icaX oroperfcies of the virus

1, Puilfication of virus

Th0 virus vaa piarifiod f olloi'fing the method of Habort

(1963) Van Kamen (1967)* indculum was pz^pared ty

mincins tbo systeasically infected, frosen leaves at rats

of 1 g/ml of 0.01 H phosphate buffer 7»0 in a cloan

sterile psstla and mortar» TJb homogenate v;a5 UltBvod

tluTDugh double layer mualin cloth ai^ centrifuged at 10000 g

for 15 min at 4®C usiag HIMG rejfri^rated contrifuga model

IICR20BA^ to retaove the liost material, ^he clear supomatOTt

^^m decanted and added polyotli^leneglycoi (nSG) to a final

concentration of 4 par cent (w/v) and sodium chlarida (I^aCl)

to give a concentration of 0,2 M» The miKfcure vm stirred

at room tomperature to dissolve the FBG and NaCl and after

one hour centrifugad at 10000 g for 1f> min at 4®C. Both

the fractions (supernatant and rasidue) wore tested for

infeotivity separately and t!^s residue was found to be higlily
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infective while the supemataat was not {rasitSi^e resus^

ponded in phosphate buffer before test inoculation)# The

final virus preparation (residue obtained after the final

centrifugation) dissolved in 0.85 per cent saline and

it was used as viral antigen for in^^oting rabbits*

2^ Preparation of antiserun

Two healthy Kev? Zealand ^hite female t^bbite \-?eighing

about 2 ks v/ith consplOLtoiis marginal ear vein eelocted

for imunization* Th? schedule of IminuniKation consisted

of five ihtrarauscular injeotiona at x-ieekly intervalis followed

by one intravenous in^Jection one week after the iQst intra-*

muscular injection. In the cam of intramuscular infection*

the purified virus preparation suspended in 0»85 per cent

s^allne vm mixed with Freund^s incomplete adjuvant (i3ifco)|

in the ratio 1:1 (V/V) oiid 4 ml of this eaulsion was in^Jec-

ted into the thigh imiscle at a time, ^he final in^eoticn

was given intravenously with 2 ml of antigen alone into

tlie msti^inQl left ear vein of each rabbit one week after

the inst intramusailar infection#

Fifteen days after the last irrtraVenous infection

the rabbits \iero blod« 2J^y wore faeted for 12 h prior to

bleeding. The lateral vein of the right ear was, incised

with a m^ov blade and it was t?ldened tcraporarily by rubbing

the ear with scylol* ^he blood samples aseptieally
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collected in 15 ral tubsa and to clot by koap-

ina the tubas at K>om tempej^ture for 2 h and after that

the blood clot was loosened vith the holp of a sterilised

glass rod end the samples were kept over night at The

clear serum was decanted aisd cTOtrifuged at 5000 g for 30
' V

min at to removs the remaining blood cells • The supe3>

natant antiserum was stored in small vials after adding a

pinch of sodium asid© and l«3pt in freesser and usesj for

other tests*

5- Serologlcal tests

i) i^icroprecipitin test on slidos

Thirty coicrolitres of antiserum smd the same quantity

of virus suspension were misod on a microscopic elide. The

miscture "Was incubated at 25®C under high hutaidity for 20-45

min and esramined undor micz^oscope (Bercltgi 1972)*

Isolates of snalce gourd mosaic virus isolate I (isolated

from diseased pl^ta in the glass house) and isolate XI

(isolated froni diseased plants in the field), cucumber

mosaic virus» pumpkin mosaic virus, bitter goui^d mosaic

virus, cowpea mosaic viarua end sword bean mosaic virus

were tested against the antiserum of snako gourd mosaic

virus# TbB above mentioned virus isolates wore also tested

with noiTOl serum taUen from healthy rabbits*
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virus suspension (snake gourd mosaic virus) was ,

tested against three other antisora also vls. > cucmnber

mogaic vinas Arkansas isolate^ cucuiabar mosaic vlrus-coi^pea

Isolate (Arkansas) and cucunbor mosaic virus ICRISAT isolate.

11) Mcx^pr^cipitin test in pctridisl^s

%is tost wag mainly used to dlaipiose virus diseases >

to detennine the titre of tiK> antisean^ irfith the virus, to

liseasuro tiss end point of tho virnjis, ths titre of antisorun

ivith healthy sap arid tiie end point of the hi^althy sap vith

antiserum# test wao conducted as par the prooeduro

described by Koordam (1973)-

lamcs Gha/lns typical (^jmiptoms wore ground using a

clean sterile pestle and mortar and the sap v;a3 strained

using cotton wool and centrifu^d at 5000 g tor 15 rain to

get clear supernatant^ It was transferred Into a- series of

numbered coming glass test tubes v;ith a capacity of 1 to

1.5 ml using a paatour pipette# second tubo was half

filled with the sap and an equal amount ©f salino buffer

(O48555 HeCl In 0,01 M 3?ris oxyimathyl aminoiaotlme buffer of

7«0) was added. The liquids were mlKod by inverting the

tut® several times* "^^hls tuba contained th2 sap diluted

to hm Half of this dilution was tr^msferred to next tube

and an equal volusie of saline buffer was added so asto make

a dilution of Jhis loathod was ccatinued to cake diluticms
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Ot tlie serlos 1/1, 1/a, 1/4, 1/8, 1/16, 1/32, 1/64, 1/128^

1/256» 1/512, 1/1024^ 1/2043 and 1/4096,

In the sEuua vjajr as t^ith the eap from vlran infected

leaves j serial dilutions vere made for the aiitiseruRi and

l:^althy sap also. Healthy sap was used in tTm teat as con

trols

A scheino was dwm cn a paper \yith 10 sm sQuarss and

the sap and aatioQrua diltatlorla vove laarlied ^ ahoim in tlie

figure 1» A petridish of 19 cm diomatGr was on the top

of the schstasj keeping thss dish at S°C. Using a paatrar

pipetto drops of saliae buffer tvero placed in the potndlsh

at the point whero the lino laboHed HaCl-buffer meet with

the other lines# Using another pipette one drop each of the

least concentratQd sap (1/4096) was spotted at the inters

sections alot^ the vertical lino labelled 1/4096, nest

dilution of sap was spotted -with another pipette along that

poitlcular line which indicated that dilution# Xhio was

csaitinued until the schece for sap was cc^leted^ ^he

least concentration of the antiserum (1/4096) v-Jag tal^en in

a fresh pipette end erne drop vias spotted to a saline drop

and to the 13 different dilutions of tlie aap at the point

of intersoction of t^^o lines. I'his process vas oc:sritinued

until tb0 schanie for tlie antisoruns was completed, ^he above

mentioned sclxsnie wae follos^ed for healthy sap also# The
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antiskrum dilutions

F'la. 1, microprecipitin test in
PftTAi OlSHea

NaCI SupFEK

y*o4tf
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drops wore ccfversd Hciuid paraffin to pE^vant evapoz^a*

tion* Liquid paraffin v;sa ai^dsd slowly ttough tlie aides

of the petridiah# si<> -fchat tJas dj^pa will iiot mtm tosetbsj^^

petridiahss were kept f2 h at 2B*30^C an^ examined

2 h with a Bt<2reosicj?oacssp© ^^ith top light 0M bladj

baofegrom^^ ijit^nsity of th© pracipitate '^m ovalmted

basG<5 <m a ^cale giv#n belov?«

^ il0 faction

> 1 c» Barely visible rsactioii

a reaction

4-fr =» Modet^te

ta Hdesv^ roactipii

« 7ov^ heavy rQaotioa

disbDS kept over alight in a refrigerator'

atid avalua'^d for the Beoomd tim^ i?TO the abovi^ test the

titre of the antisQram with disoased aap« virus ©Ed pointy

tliB titve of antisoiHam with healthy aap and, end point of

healthy sap X'/ith entisema# were detersalned#

iii) Ouchterloay'a ^ar double diffusion test

ThiB teat v?a0 dons in s^srological potridi^hes# Anti«

|, 0©rua and vinis suapesnsicffis ml) added to wlls
• punchod in agar«

V
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Sterillaed potrld^-shas were caated v;ll:h a thin layer

of 2. p©r trnit ag&roao (preparei3 in 0#01 H ^rls tnifter con-»

•fcoinlng 0#S5 par cent HaCi and sodium gois a final

tjoncerrtratlcsi ojT 0»02 p^r cent) to a thlotaess of 1 mm and

allcTrfed to dry. Above this layer 2 por cent melted agorose

again added to a tbicloiess of 3 eh2« Thijrty mitmtes

after pouting of agarosQ, with the hslp ot a steriltssd g©l

cutter six wells (on0 ^ell in the centre and ths other five

welljs groimd it) wes^D c^de in each plate* Each well was

3 mm deep md 5 mm in diaraoter and tba distance between

adjacent wlls t/as 10 ram# In the central v;q11 (well. No# 1)

o:^ each plate OA ml of antlscruin v?as dispensed with a psm-

teur pipette and the antigens prepared from infected plants

vjere dlepsnsed in the surrcunding v/ells as described bolow

in five separate platejs.

In platQ If viell 2 contained tlia clarified healthy

plant sap end well 3 md 3 recoived distilled vjator and 4

and 6 contained buffor.

Iti the second plato^woll 2 contained sap from iiifectod

snake gourd plants as^ the vmll 4 \mB filled with sap from

i^althy snake gourd plants, 3 with sxfford boan mosaic virus,

3 ivlth cucuniber mosaic vims and 6 vjith coi*7pea mosaic virus w

The TOlls 3 acd 5 of the ti^rd plate contained healthy

plant sap froa snal<e gourd plants* '^/ell 4 received sap from
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bittor gourd mosaic affectcd plants, 6 rscelved isnake goui^

mosaic virus obtained fron plants gro^n in glass houao and

2 i'^ceiveii s^^ke gourd :noseic i?iras ot^atned frota plants

grown in tho field •

In tiia caso of plate A, v;ells 2 and 5 received snake

gonrd mosaic virus 9 3 contained bitter goiird raosaic virus 9

4 pumpkin mosaic virus and 6 healthy sap*

In plate 5^ the exporimont ^;a3 done by using puri

fied virus preparation diluted to concGntration# 'vJells

5 and 5 contained antigen tor snake gourd mosaic virus^ 4

contained cucuaber mocaic virus and 2 pumpkin mosaic virus,

v/ell 6 contained sap taken iTroa healthy sntike gourd plants

diluted to a concentration of -J,

!rhe petridishes i/cre kept hucid by placing a nolstenetl

filter paper on the inner side ot the lids« The experiments

were tvjicop ^he dishes i^ere kept in stacko with

ordinary paper in bGt?;een thorn to prevent any scratches and

incubated at rooai tecsperature arsd examined periodically for

the apxjearance of characterictic procipltin bands upto 14

days« After that precipitin bands v/ere stained using amido-

black as e:?plained below ^

XJefore staining, tlae ogar \^a3 soaked in -t.io changes

of 0,9 per cent phosphate buffered aaline for 24 h and then
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in distilled water for anothar 24 h* Water v^gs dr^ained out

and ths agar V7as covered with a V/hatman IJo* 1 filter paper

and dried at 57®C, Wi:^n the ngar was completely dry» tho

filter papor was .stripped off» Xhfs dried agar was thQn

immersed in ^idoblack stain (Appendix-X) for 15 minutes ^

/ifter staining it was washed t '̂̂ o tiepa each in

dGcalouriQar solutions Ko» 1 and 2 (Appondix-X). Each wash

ing was of 1 h diareti^* pistes tiien dried for

> 1 h at 57°C and examined*

VIX* Varlo;tal soreanla^^

Seven varieties of snakts gourd plants were tested

for tl:iBir reaistanco to snake gourd mosaic virus, 5?he plants

were grc%Jn in pots and kept in insect proof glass house*

^Gn plants of each varlaty wor© inoculated with virus
I

using standard sap as inoculum* inoculum wag prepared

by grinding mosaic affected isnalco gourd leaves with steri*^

lised pestle and mortar adding equal amount of diistilled

water (v7/v). The sap was extracted fro3> cruahod t^ulp by

squeeaing through cotton v;ool and imediately inoculated

on the loaves of test plants of 3-4 leaf stage# The experi

ment wa£3 conducted t^'^ice*- Folloviing were the varieties used

for screening studiets*

^ 1^ CO-1 5* m-M
2q TA-9 6, Extra long (Pocha)

3» TA-i-10 7» Vellayani local
4.^ fA-19
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Ifill* Estimation pf ^Qss

Espsrirasnts ccaiductod to estimate th0 offeot of

snalc© gourd mosaic virus infection st different stages of

growth in cocfinonly caaltivatcjd varieties under field condi--

tion* Hhe ©xperiroeat vms laid out in Randomised Block Design

in In^racticmal 'Fmm a-ttached to tho Coiieg© of Agriculture»

Ve3iayani diulng 195^ (suiamer season). I'he lay dui: plan of

the experiment is given in Fig, 2.

1# Varieties and soed naterials

Ti-?o commonly cultivated variGtios, viz*« Vollayani

local (V-|) sind TA-lg (V^) wero uaed for conducting the

e^>sriinGi:yt» The variety TA-1c) vjas obtained from tha Depart

ment of Olericulture^ Gollsse of Horticulturs, VellaniKkara,

S^richur and the variety Vellayai:ti local 'vfas obtained from

the Instructional Farajj Vellayani. The foHowins troats^nta

were fixed to estimate the effects of infection at different

growth stages of tlus plant#

Treatmpnt-^l Inoculation of Vellayani local vairi^ty

on 15th day after planting*

Treatment-2 Inoculation of Vellayani local vai'^tty

on 45th day after planting*

5'reatment«'3 (V^) Vellayani local variety maintained
withoitt inoculation (control).
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m

^reatment-^* ^ Inoculation of on 15th day
after planting®

Treatmeat-S (V2^2^ " Inoculation of 'iM9 on U^h day
after planting.

!rreatment'«6 (Vg) - nmintained without inoculation
(control)*

2» Field culture

a?hQ essperiroental field vms dug twice,, stubbles removed,

clods broken and laid out into four blodcs each vith 6 plots•

plot aise was 4 m x 2 ia» the individual plots were

thoroughly dug and levelled * Tv?o pits were prepared in

each plot at a spacing of two metre, 4^ seeds were aown

in each pit, but only t\'Jo vigorously grox^ing plaxits per pit

wero retained etnd used for the experiment.

Manures aiad fertilisers -^ere applied according to the

Package of Practice l^coisaendations of the Kerala Agricul

tural University (Anon, 1993)- Separate pandals v/ere con

structed for each plot for training the plants. plants

mve irrigated daily» All the plants were periodically

sprayed with 0.1 SS Quinalphos to keep the plants free from

insect infestation*.

^he crop was sovm on 16^3*1935 and observations were

recorded on tl^ following aspecta at an interval of 15 days
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after virus inoculation» tiH ths plmts war© 90 days old

\^h0n liorvesting comploted.

a) Huraber pf leaves formed

b) Loaf area

c) Intemodal length

d) O^hiclmesa of vine

! e) *i^otal Imgfch of vino

f) l^uffiber of hranchQs developed

> g) Numlier of flowers formed (male and female)

h) Slumber of fraita formed

i) Length of the famlts

i) Girth of the fl^its

k) Koan wei^t of fruit

1) Yiold of fruits

3m Statistical analysis

The data v/ere analysed statistically by applying

the technique of analysis of variance for nandosised Block

Design and the significance wag tested by F test. Critical

differenoQS ^ers calculated for comparing treatment means*

I>uring the 30^^^ and 45^^ days of observation the

treatments ^2^2 v^ere identical with and

respectively# Hence the nuiaber of distinct treatmonta on

Jr these periods v;ere only four. Kecessary modifications were
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made in the enalysis to effect this change. The ,procedure

©cloptsd for ths onalysia Is briefly described bolow*

total staa of squara aai replication mm of square

were calculated as por the procedure for Randc^sed Block

Design (raD)« The trsatmont eum of square v;as calculated

as in. th0 ilsase of Coaplately Randomised Design with unequal

roplicatlsns* The error sum of square (ESS) obtained

as follows*

ESS T= E^SS ASS + BS3 wbare

ASS KJ Untitjafed witliin block aum of square of variety

IBS a Untreated within block sum of square of variety

^2
E^SS =s Error sum of squazre of HBD

Corresponding changGs in thB degroos of freedom ^era

also made in tb3 caso of data collected on 30th and 45th

days.

2'he data on tha nusbar of laaves^ number of branchos,

number of fruits and number of flc^ie2?3 formed v;ei^ analysed

after applying the s^luara root transformation (Snedecor and

Cochran, 196?)#
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I« Svmtitoiaatologv

"Sh^ leaves of naturally infected plants stowed tsosaic

pattern of irregular daife green and yQllof/ chlojajtio patches

on ths iQfflina (Pig, 3)« The ayuptoms appeared as aaall

ohlorotio areas «Moh later <!oslosc6d tggether ta form

aargsr pateJisa, la tdvauced sfc^a of infsotioa gresft

raisea blisters of varying si» and shai» dsvalop^d on tiis

lamina* In certain; oases the leaves ahosed vaz^ing amount

of aai%; greea vein baKding interveinal oiaoroais. THa

leaves very aadh i^duceqi to size and vailoualy crinkled

mS a©fo3»a» Diseasta plaHts renained gtunted and producsd

oaly a tms flcwera &ed fruita,

t

On seohanical inoculation to snake gourd plants of

3-^). leaf stage^ the gyaptonjs sn^pastfed within $*8 days. Ths

gVEiptoms first appaared as m0.ll grcaniaSi s©llo« areas,

which are vsry thin campared to the healthy areas of tte

leaf. Typical laosaio mottling ^Jlth dark gmea tod light

green jatohes was produced in all the subsequent leaves.

In the older loavfis»- chlosotlc arsas were seen, with lass

prsjnomoed aattlit^. In some tfases, the leaves hjsd proai-

nant vein femding and ooc^ionally v/ith darii gvem blisters,

gpdtith of the infested plants ^&b retarded end inteniodeg



Ki.r^. 4, uiseased and hwaioiiy siiake
plants
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0hO3?tened {Fig#- 4) # As in tM owe of mtumHy ittfected

piaatg^ tte inooulat^d p2^it© also prodij<^ only a few

fInfers fruits ife

II# ^Tt^nsmlssslon of ,1^, virug

1-^,. Sap ti:^3mis0ion

Ti:^ timB vms fomd to transt^tiyesd suocossfully

by sap tising sap* mp #3cfej?as^t<Sd in

phosphate buffer <0*01 pH 7*0) and tri^ (D.01 M,

pH 7*0)* symptow appsarsii -5-8 days after inoQulatiorif

W00 of phos|!tets hv^Mr btiaer di^ not Bixm

©Ignifioant inoreas© in th© intaotivity the vims (Table 1).

fable 1 tmnsmission of ^nake gourd mosaic via?ua

1» Stsnd^:^ sap

2^ Sap extracted in
phosptete biiffer

3# Sop 0:^raotod
tris bu^er

Kimb©^ of plaia^a,
iafe^-^d

Hmb^r of plsnts ino
culated

Es^Pi^-
iSQnt 5 meat IX

9/10

10/10

P-ev cent
infection

95
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2* Seed txnmsmission

Oat of tbo -ISO seeds sown 134 seedi have

SJone of tho plants showed symptoms of snako gomxl mosaic

virus disease during the period of observation*

3* Graft traneaiasion

Infected shoots wore wedgo Rafted to 25 day old

hoalthy plants, "which v^ere grov-m in insect proof glass house

The symptoms appeared 7*10 days after grafting vms done*

From the two trials c^ducted an average 90 per cent trans

missionobtained froia graft inoculation (Table 2)*

Table Z* Graft transDiission of snake gourd mosaic virus

mals Kunber of llumber of Per cent tr^s-
plants grafteci plants in* mission

fected

I 10 8 80

II 10 10 100

4. Insect transmission

Insect tranaraission studies of the virus were carried

out using 5 vectors# vis*# Anhis ct^cc^vor^, A-phis ^ossvDil,

Ai^his laalyae* PQnta3^onia nigtronervosa ai^d Bemisla tahacl

and the results are presented in Xable 3$ Aphis gossvoil

was found to transmit snake gotu^J mosaic virus very
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efficiently foUowsd by Aoht,^ mnlvae • Insocta were

given a p2?e-»acquisltion fagtinjs of 1 h> acquisition feeding

period 30 min and an inoculation fmiing period of 24 h#

^ha syn^opss appealed 7-3 days after inoculation*

%5? observations shaded that tlio highest -parcentage

o£-transmission C95^) was obtained with tohig nogsvpii

follofi*;0d by malvae (355^) oiid 4* 03:^coiVQrQ (455S)*

tsbaci and ,BentaIonia ni^roneryoaa were not abls

to transmit the virus#

Table 3 9 Insect trai^miasim of snako gsurd mosaic vixnjs

Sl»
No* Vector

Number of. plants infected Per cent

Nmber of pl^ts inocu-
latQd mission
Expsri* Esperl-
ment X mmt II

1. Aohis craccivora 4/10 5/10 45

2. AdMs aOSSVDii 9/10 10/10 95

3. AtjMs malvae 9/10 a/10 85

A# Besiisia tabacl 0/10 0/10 0

5* Pentalonla
nlRTonervosa

0/10 0/10 0

III. Phvaieial r)r*opQrtle3

1 • Dilution end point (lEP)

Serial dilutions of th© infected was mad© via..
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1:100, i;!500^ 1:1000» IsSOOO* 1slOOOO> 1s50000, IslOOOOOj

1s5000G0| IslOQOOOO# The different diiutlons wera used

for inootilatlon on separate test p3^ts Ertarting from the

highest dilution# Ton "plants vero inobulated with oach of

the dilutions and the experimont %^as repeated to confina

tho result ♦ The data indicated that the dilution end point

of the virnis xtfas hetv?esn 1:10W and IsSOOOO (Tabl©, 4),

Table h f Dilution end poixxt of snake gourd mosado viinis

Dilutions Expsrimant I EKporlment II Per cozTt
• tranB*i»

Qiasion. Iteber of
plants
Inocula
ted

Humbor of
plants
infectQd

dumber of
plants
inoffl?1f^*»
ted

X^umber of
plants
infected

0 10 9 10 10 95

1:100 10 10 10 10 100

1j500 10 10 10 10 100

1 tlOOO 10 9 10 8 85

1«5000 10 7 10 6 65

1:10000- 10 3 10 3 30

1550000 10 0 10 0 0

IjlOOODO 10 0 10 0 0

13500000 10 0 10 0 0

1:1000000 10 0 10 0 0
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2. Thermal inactivatlon point (TIP)

Th0 itifectod ^ap was treated at differenfe toxige of

teapQrat\ir0, vi3t» 39» 4o, 45* 50j 55» 60 , 65, 70^ 75 , 80,

85 and 90°C» The treated and imtreated (control at room

temperature at 28*50*^0) gaaplea of tlKJ sap inoculated

on young vigoroucly growing teat pl^ts of 5-4 leaf stage.

The results indicated that the virus vas inactivatod at

temperatur© iDetV'/een 70 and 75®C (Ta!?!© 5)*

Table 5* Thernnl inactivation point of snake ©3urd mosaic
Virus

Tetaperature Bscperisieait 1 Expeslment XI Per cent

Nmbor of
plants
inocula
ted

!teber of
plants
infected

ttoiber of
plants
inocula
ted

Number of
plants
infected

trans
mission

Control
(2e-30®C) 10 10 10 10 100

35^C 10 9 10 10 95

4jO®G 10 10 10 9 95
45°C 10 S 10 9 85

50«C 10 8 10 7 75

55'C 10 6 10 7 65

60®C 1o 7 10 5 60

65®G 10 3 10 4 45

70°G 10 2 10 1 15
75^G 10 0 10 0 0

so®c 10 0 10 0 0

85^0 10 0 10 0 0

90*^0 10 0 10 0 0
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3# Longevity vitro (IIV)

In order to fine3 out tl^a longevity JLji vitro* an

experimant was conducted as descril)sd in materlalg and

methods and the results btq given in Tables 6 end When

the Inoculum wqq stored at rooni tesupsz^ture (2a-»30'^C) for

a period 120 h, ita Infeotlvlty eoajplstely Ilost,

About 35 par cent of the plants inoculated with sap tept

for 96 h ot room temperature developed aymptojas# So the

longevity ^ vitro of the virus stored at room tenxparature

was between 96 and 120 h#

v/hen the inoculum -vjas stored in a refrigerator (10®C)

tho infeotivity vas retained t^to 144 ht but tlie per cent

of infected plants was considerably decreaaed. After 168 h

of storage of the inaculura the infectivity was completely

lost* So the longevity in yltro. of the virus v;as beta;een

144 and 168 h^ when the eap was stored under refrigerated

condlticsjs,

IV*, Vector^vlrua relationships

1 # Acquisition threshold

This experiment was conducted to find out the jsinimum

period required for the vector to ac<^ulre the virus and to

becosje vlruliferous* IThe results are px^esented in "Table a.
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Table 6, Longevity vitro of anak© gourd mosaic virus at room
temperature (2&-30®C)

Experiment I Experiasnt II
^geiiis XQ

houm Kutaber of
plcmts
inacula-
ted

tluriibDr of
plants
infected

Number of
plants
inocula
ted

Numb&r of
plants
infected

transmi
ssion

0 10 10 10 10 100

24 10 a 10 10 90

48 10 8 10 6 70

72 10 6 10 4 50

96 10 4 10 3 33

120 10 0 10 0 0

144 10 0 10 0 0

168 10 0 10 0 0

192 10 0 10 0 0

Table 7. Lonssvitv In vi;fcr£) of snake courd mosaic virus at 10°C

Ageing in Experiment I - EspejMment II Per cent
• transmi

ssion
hours

Kumber of
plants
inocula-
tea

lumber of
plants
infected

Kumb©r of
plants
inocula
ted

' Huabar of
plants
infected

0 Id 9 10 10 95

24 10 I0 I0 a 90

4a 10 7 10 7 70

72 10 5 10 6 55

96 10 4 10 4 40

120 10 3 10 2 25

144 10 2 10 1 15

168 10 0 10 0 0

192 10 0 10 0 0



?lje s«s«lts ahwad that 9 shoit aeiiuisitton

peidod of 30 5 only Is sufficient for tfaa apMds to beoosffl

Vintliferous, TK® optiaua ^cqjiieition fesaitig peslod which

gme the a|slmum ps«e3»ta^ of litfectioa (90?^) m& £&m6

to be 20 fflin.

70

m Acquisititan mmshaU of ApM.,^ gpsfiypil m the
d£ snste^ gotira mosaic virm-

Atiqxilsitioa
feeding

Number of plants
infected

^ttotjer of
t)lant3

• lafEcted
out of 20

Per cent
tianami-
sslon|ja3riod

Kuaher' at plants iaocu*
lated

Bjjpexl"*
msnt I

Expspl*'
ment II

20 s 0/10 0/10 0 0

30 s 1/10 1/10 a 10

. 1 mia 3/10 4/10 7 35

S min 4/10 3/10 7 33

3 mln 5/10 6/10 11 55

10 lain 8/10 7/10 15 75

i3 min 7/iO 9/10 16 80
Qrt

tOJ 812A

3 0 mln

W

8/10
w

10/10 IS 90

7/10 8/10 15- 75

1 h 5/10 6/10 11 55

2 h 2/10 Vio 7 35

PrsoatsquiaitiOlii fastiag

lao.cail8tion feMing

Bmher of aphids per plant

» 1 h

* 2h U
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Table 9» Inoculation throehold of A. ^osgypii on tte
transmission of snakG gourd jaossdc virus

Inoculaticn
feeding
period

Number of plants
Infected

Humber of
plstits In
fected
out of 20

Par csnt
transmi
ssion

Kurabor of plants Ino-^
culated

Expari-'
meht I

Experi'*
neat II

30 B 0/10 0/10 0 0

1 min 2/10 2/10 A 20

2 m%n 4/l0 3/10 7 35

5 min 7/10 6/10 13 65

10 Eiin 7/10 s/10 15 75

15 min 6/10 9/10 15 75

20 min 8/10 8/10 16 a)

30 iOin 8/10 8/10 15 SO

45 mla 10/10 8/10 1S 90

1 h 10/10 10/10 20 100

2 h 10/10 10/10 SQ 100

4 h 9/10 tO/10 19 §5

8 h 8/10 9/10 17 m

24 h 8/10 9/10 17 85

Fa^s-ac^uiaition fasting 1 h
Acquisition feeding ^ 30 min
Ktimber of aphids par plant 10
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2# Inoculation threghoH

In order to find out th0 minimum period roquired for

the virullforous aphid 4« ^ossvpii to transmit the virus

suoceesfulXy, an expsrimant was conductod as desoribed in

materials and methods and tha rdauXts ars presented in

*J?able 9m

The data indicated tliat the vixHiliferous aphids

wera capable of transaitting the virus v;ith one minute

inoculaticRj feeding on tlio tsst plant# Maxinium infection

of loo p^r cent was obtained by feedins tho vector for 1 h

on test pMnta*

3« Bffect of prs-aci^uisition fasting of the vector on ths
transmission

The data in 1?abl0 10 reveal that pre-acqui0ition

fasting of aphids increased the efficiency of the vector

to acquire and transmit the virus* Jla:?inium efficiency was

noted when insects \^0re starved for a period of 1 h* Fiu^her

increase of fainting period did not appreciably incase the

per cent of infectcd plants and so also the efficiency of

the vector to trananiit the virus*
#

4* Effect of post-acquisition fasting of the vector on the

transmission

Stie results are presented in Table 11 • It was observed
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Table 9. Xnocxilatlon thrashold of Ai jirosgroli on tha
transEaission of snate gourd mos^dc virus

7-2-

Inoculation
faeding
period

Mnmber of p3^^s
infected

toater of
plants in
fected
out of 20

Pcir cent

ssion
1

Nnmbor of p
culated

Bxpsri-r
laent I

Itxsxts ino*

Eaent IX

30 s 0/10 0/10 0 0

1 min 2/10 2/10 4 20

2 min 4/l0 3/10 7 3S

5 min 7/10 6/10 13 65

10 Eiin 7/10 8/10 15 75

15 min 6/10 9/10 15 75

20 min 0/10 e/10 16 SO

30 min 8/10 8/10 16 m

45 min 10/10 8/10 18 90

1 h 10/10 10/10 20 100

a b 10/10 10/10 20 1Q0

4 h 9/10 10/10 19 95'

8 h 8/10 9/10 17 85

24 h 8/10 9/10 17 85

Pre-acoLUitjition fasting 1 h

Acquisition feeding 30
Iteber of aphids par plant - 10
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TehlQ 10. Effect of pr©-<icQtiisitlon fasting of A« ^Qssvpil
on the efficiency of transmission of snaka gouz^

rnomiQ viru0

•acqtalsl'-
tion fasting

liiuabea? plants infected Humber of

Number
lat^d

sent I

of plants inocu- Infected
out 20

Pes» ceiat
ti^anssji''-
05lon

Ko fasting 5/10 6/'10 11 25

30 iain 7/10 7/"iO 14 70

1 h 9/10 10/'10 19 95

Z h 8/10 9/iiO 17 65

3 h 5/10 5/110 10 50

4 h 5/10 4/lo 9 45

5 h 3/10 4/1lO 7 35

6 b O/IO 0/1iO 0 0

ia h 0/10 0/1lo 0 0

Inomlatlm

Numbes^ of per

- 30

^ 24 h

10

tiiat post-^acqulsltlon fasting of tfea vector* decraasQd the

percental af iafe<?tit?n, Maa:imum tetection of SO per geot

^00 obtolzis&d when tM ^phidEs isimetSiatfily ti^a^isfQarTCd

to test Plants ott^t Qcqulsitian feeding ^giovlod and no

infection vas obtalmd yihsm tte aphlds mv^ given a post-

3 li*
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Table 11 • Effcct of post-^cquieition fasting of A# ^osaypil
on the efficiency of transmission of snako gourc3

tao^ic vXrm

Post'-acq.iii-
sition

Number of plants
infocrt^d

Huaber of
plants

' infected
out of 20

Par cent
transnil'*
ssioa

fasting Number of "Dlants ino
culated

Ejcpsrl-'*
ment I

Expfsri-*'
rnmt XX

No fasting 9/10 9/10 ia 20

30 min 7/10 6/10 15 65

1 h 4/10 4/10 a 40

2 h 3/l0 5/10 0 4o

3 h 2/10 2/10 4 20

4 h 0/10 0/10 0 0

5 h 0/10 0/10 0 0

6 h 0/10 0/10 0 0

12 h 0/10 o/io 0 0

Pre^oquisition fastliis

Acquisition

Inoculation f^adijig

of aphida par plant

1 h

30 mln

24 h

10

5 k Retonsion of infoctivity by the vector

The vaults indlcatcid that sucoassful infection

could be obtained upto thfi third plant of the first series

in which aphids were transferred st interv^als of 30 cdn and
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upffeo plant wfeon tM totewal was la^reased to 1 In

all the ottei* cases caiXy tlie first pl£t33t af the aerios got

infection! indicating that in %o&t casos vipullferous

nature of tfee vecrbor waa lostt &St0r M h (Table IS)#

Table IS* Hetension of infeotivity A» gogay^ii

Peedlns perioa on produced in aucceasiw
each te^ plmt traasfegs. ^

Serial number of p3jants tested

1 2 3 4 5

50 E?in a -I- '«ito •**

b -«*

1 h la -f* «»

b •s* •¥ ••w- m

1 h 30 min a 'm •m •m

b % •» •• «•

2h a •f •<# 4»

b m

Z h 30 min a •*m- «» *

b -

3 li a -J* >«»- «•

b •a* 4»

^ Symptoms pnsdi^d

^0 ^jmptois pE^duced

6*. W^s^Lxmx nuiaber' ot aphids «tuirfid for tr^siaie^ion

A Single apbid was fotmd to b© capable of

fitting the virus to tealthy plants# optimm
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auia'b^r of aphids ipeqiiired to produce Mrf.muia ia^eotion of

95 per cf^nt was fowd to "be lO (Table

13*. U^mm nmtef of apMds (A» jECQQjsvpii) ^j^yirod
for t!i8 traKScdssion of Mal^' gou^ mo^ic.

Numter ofa|^s p©r
fteter of pl®ts infiscted Sumtjer

of
Humber of plants inoc?ula^ inf^c^ed
tM out of 20

%peil-
©enJ: 1

S34pepi-i..
fflsnt II

f^r cent
transiai**
ssion

1 2/10 1/10 15

2 2/10 2/10 4 a)

3 4/10 5/10 •0 45

5 6/10 8/10 14 70

Id 9/10 10/10 1® 95

-jg • 9/10 9/10 la 90

20 9/10 e/10 17 85

• as 9/10 8/10 17 85

; 30 ; 8/10 8/10 n 80

• Pl«*«RCqulSltiSBi •«« 1 &
Ae^itjisitim feedias. - 10 tedn

Inoculation fei^ding >* SA. h

V-* Host'-r'aftae and local leiatatt fao^s

Out of 70 pltoit

tested, 11 apeoies

telonginp to 16 famiUes

Wltmging to 3 families
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oosLpositaen cucurbitaceae and solanacsQfi produced sy$'toiaic

syraptoins and 2 species of plants beloiiging to ths family

ChsnopodiQcea© produced local losiona.

1* CbsGopodiaceae:

si) ChenOT)odium amarairfcicoloy Coste 54 Hayn«

The lnoc?alated plants produced local Iqsions \tfithin

2-3 da^4 The lesions appeared as chlorotic in the begi-*

minsf tiimad to mcrotic with dark hvzmn centre, the

lesions were circuit in shapo and 1-2 mm in diaisrfcer (E'ig* i>).

Chenopodiua auinoa Killd,

The inoculatisd plants produced local lesions within

2^ days* They appeared as oireular chlorotio spots in th^

initial stage and soon ©nlarge^ and developed into necrotic

with brotyn centre* fhe lesions wero 2-»3 mm in di^sseter

(Fig» 6)«

2« Caapositae:

a) Ageratuin conizoideB L#

Ths inoculated plaiats produced aysteaic aymptoas

within 8*10 days after inocu2ation« Young leaves showed

pals green areas and later developed dark green raised

blisters* tChe- sise of leaves iiere reduced and plants were

stunted (Fig» ?)•
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Local lesions of snaKe goura mosaic vinis
on Chenopodiura aparantlcolor

lesions of snake ^^rourd mosaic virus
on .Chon3pod^^ |̂ quinoa
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3 . C ucarM tac*ie

a) Cueurfalta mpscbata Duch.

i he inoculated o lan ts  prod .icea symotoas within j - 7 

days* Yellowish green c h lo ro tic  spo ts were developed an 

the lamina v/ith l^ s s  pronounced n o ttlin  » ine ch lorotic  

spo ts coalesced together to  f  orra la rg e r  patches. rie s iz e  

of le av es was reduced con siderab ly , in terced es were shortened 

arc p lan ts  were stunted i  , . 3 ) .

b) C ucurbits ueoo L.

The inoculated planus produced synrvtoms w ithin 5-7 

day s. he leaves exhibited ja le  green Suot3 whic erlar~ed 

in  s iz e  and develooed in to yellow ish reen patch es. educ­

tio n  in  the s iz e  of le a v e s , c rin k lin g  and d is to r tio n  of 

lamina were a lso  observed. mhe in fected  o lan ts were stunted 

( i f s «  9 ) *

c) C y s ^ s ,  aftUYMfl L.

'’'he symptoms were f i ^ s t  noticed on the developing 

young leaves as sm all -greenish yellow a re a s . Later charac­

t e r i s t i c  yellow m ottles appeared. he leaves were red ced 

in  s iz e ,  d is to r te d , erinl led and in  advanced e ta  c s  there 

was downward cu rlin f of the edges o f the lamina. he p lan ts 

ere stunted aid  in tern  ados were shortened.



7. .--c r-atu!.i c jnizoides infected with snake
"0:3"' moo.'^-ic virus

rxK. o. -c:Arblt-: -.o^cha-ta infected \-Jith snake
["iOsCv^c vj.jTJ.s
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d) Lajtenarla B lc a r a r la  (Mai) & s ta n d i .

The symptoms first appeared on the youn,/ developing 

leav es w ithin  7-3 days a f t e r  in o cu latio n . Yellowish reen 

c h lo ro t ic  patches were formed on the lamina which l a t e r  

enlarged in  s i z e ,  'laised b l i s t e r s  were formed on the 

-reen iah  darker p o rtion s* deduction in  s iz e  of le a v e s , 

c r in k lin g  and d is to r t io n  o f lamina were a ls o  observed 

(F ig , 1 0 ) ,

e ) Lu ffa  acutannula Hoxb,

The in oculated  p lan ts produced symptoms w ithin  3-9 

days and was ch arac te rised  by the development o f s l ig h t ly  

ir r e g u la r  and sm all yellow sp o ts  in  the dark ^reen back­

ground o f the l e a f .  The c h lo ro t ic  patches coalesced  toge­

th e r  to  form la r g e r  patch es, {eduction in  the s i 28 of 

le a v e s  and stunted  growth of the p la n ts  were n oticed  (F ig , 11),

f ) Melothrla oerouallla L.

The symptoms developed w ithin  7-9 days on younr  ̂

developing leaves a f t e r  in o cu la tio n . The leaves produced 

oale green sp o ts  which enlarged in  siz© and developed in to  

yellow ish  creen p a tch es. The leav e s vere reduced in  s i z e ,  

d is to r te d  and in  advanced s ta g e s  th ere was aw ard  curlin '- 

of the edges o f the lam ina. The s la n t s  were shunted and 

in tern odes were shortened P i^ . 1">)*



•i.v, 10. La:-enaria slcerarla infected
snaKe g^ird mosaic v: .ru-



ig. 1^. riolothria perr)usllla infected with
snake gourd mosaic virus

r>.'' '

>.j

f.' • ;'7-cs;-r-4>v.
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S’) ’ionordioa ebarantla L.

The symptoms appeared within 5-7 days a s  yellow ish 

green ch i or o t ic  patches which la t e r  coalesced  to  e th tr  to  

form la r g e r  patches of in fected  t i s s u e *  The yellowing 

grad u ally  spread over the en tire  le a f  in  the in terv e in a l 

area and produced vein  banding* deduction In s iz e  of le a v e s , 

crin k lin g  and d is to r t io n  o f lamina were a ls o  observe 1. The 

in fected  p la n ts  were stunted n «r* 1 3 ).

4 *  o la n a c e a e j

a) datura atramonlum L.

The symptoms appeared 7-9 days a f te r  in o cu latio n  as 

ir r e g u la r  yellow catches on the l e a f  lamina which l a t e r  on 

enlarged in  s i z e ,  ^he newly emerred leaves were itsrhly 

reduced in s iz e  and were cu rled* The p lan ts  showed severe 

stun tin g  and the internodes were shortened (F i g *  14) .

b) L-

The inoculated p lan ts  showed m ottling within o-6 

d ay s. A large  number of dark green ra ised  b l i s t e r s  were 

produced on the lam ina. The newly emerged leaves were 

reduced in  s ize  and p lan ts  showed severe stu n tin g . The 

in tem odes were shortened (F i^ . 15 ) .



Fig. 13. Homordlca charantia infecrted with
snake f^ourd mosaic virus

Fig- 14. Datura atramonitta iivCected with
snake gourd mosaic virus



Fig# 16. Mc iai.ec"cc.j v,iWi
s nai'X; .; ourc'- a:
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^lootiana tateouini L*

1'M'i;nooulate4 pl^ts voin oloaring symptoms

mingled witib; iBrm dark gt^en missd bli-sters on

th© lamina* tn e^v^^Qd stages the yelXmting upv^M to

syfcher pai^B of ^h© l^wes {Fig* 16)

•VI* Serolti^cal. tstom^ifes. of .tha vims

1 ♦ Miorop3?ecipitte t^st <mi slides

» •

Thirty micrailtrQs of asq^lse?^ lit^pared descril^

m^er materials and msithods wasj mised with egual vOliuae of

aatlgsn differed virus infected owp pla^s.. The

antigens of snalse godrd mosaics vitHas Isolate I, Isolate IIs

duQuab^r m^^aic viruB sn!3 pyoipMn aojssiie virus pxnaduced

dense pre«^pitate the arstii^ina sfeoific to piake gourd

mosalo vlrosf ^tigtna of bit'tj^r ^urd mo^c virus, co\^-

psa mosaic viUrus and si/ord t^aan laosaic viJ^us did not produss©

precipitate (Tabte 14)*

WhQn ths snaKt gourd mosMc virus antigen woa tested

again^ the antisera of ou^umb^r m?>setio vii^ Arionfiaa

isolate, oucumber moaaic virus^csowpea isolate (Aa?^«0nsas)

md cucumber mos^c virna iCWLBht isolate no prsoipitate

was tonmd^
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Table 14# I^oropreoipltia test m alides

31.
Hp, with auti--

serum

Beaetion with
npiwaX aerm

1. Snalce gj
(Isoteti

surd moaalc virus
5 X)

•»

2^ Snake gt
(Xsolats

Virus
j XI) ,

•¥ a*

Cuewmte:? mosalo viarus •t

4, moQQi© ^irus 4M

5* Bitter gourd jaoB^c viwa,

6# Covjpea taosaio v$j?u3 •**•••

7* Swpxd U saa Eios^o virus

^ Positive prs0ipitin

precipitato foraed

Mioi^oppeoipitlii ia petjfidishes

Ssi^eg of .aisstwaB -af viros and ^antiserua

were spotted in petjciaishes at ssgulai' intervals* fhe pre«»

oipitats -«s ob3siye^ '®fte3? h m<3er ^ stareomidssjscope

with top light and blacit bactcgtwad* flia intensity of the

pi^cipi-tat© wag graded,* It wag observed ttet this antlserum

titrs was betaeen 1sg!548 and 1|4QS6 aa<3 tte virts end point

was between 1s1o24 e»d 1tS348 (Table 15) # Ste abiwe expe-

ritaant with healt!^ saate gouwSi plant sap did not produce

any preoipltate*.



Table 15 • Hicroprecipitin test of snake gourd mosaic virus end its antiserum

Dilutions of sap containing snate gourd. nK)gaic vii^ .totiSGXTOJ
dilutions

1/1 1/2 1/4 1/8 1/16 i/3a 1/64 1/123 1/256 1/512 1/1024 1/2048 1/4096

1/1 ++•!-+ 4.4-4.^ 4*4*++ •i-i-'h 4^4, •l"+4* +4- 4. y «*

i/2 ^4.4. 4.^.j. 4.4^ 4.-^

1/4 4-+++ 4.44- 4.4.4- 4.4. 4-1^ + 4* - •im

1/S +4-++ 4"^+ +-J* ++ 4.4- 4-4- 4.4. 'I' / " 'Mir . - _

1/16 +++-}• ++ 4'4- +4- 4-4. + 4* + / -

1/32 4"l-+ ++ .++ 4- 4" 4. 4- 1 / ^ - —

1/54 +++ 4.4. 4.^ + + 4- + 4- - -

+ 4. •4" •I- + 4- -f 4- 1 4.
- - -

'if256 +4- + 4. 4. 1 1 1 1 1^ - ... -
-

1/512 1 1 1 -
•p- -JMt- m$-

1/1024 rj- + mm. •M" mk-. w. -

1/2048 -
- iw «•» 'mtt •*

-

1/409S . - w -
mt -i- ««•> -

!i?hQ curved line encloses tho area of precipitates visible under microscope

+++^- Very heavy reaction ++ Moderate roaction 1 Barely visibl© inaction

-i-M- Heavy 3^a^i® + Slight reactioa — Ho reacticsx

oc
CO'
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3# Ouchterlony's agar double diffusion test

Tliia tost waa p<^rformed in agai^ise takon in petri-
t » » • \ i * *, f ' I *

dishes* precipitates fonasd dviB to antiserum^antigen

interaction tJere etained using amidofelack and tlis types of

precipitate fozroiS were 3?ecorded«

Fisr^t plate did not shm any band betwecja tbs wells

In this plate, W<^11 2 ei3ntaihpd claj^i^d healthy plant sap

and walla 3 and 5' received distilled ^at^r and 4 and 6

tained buffer# Tbs central wgH (1) contained antiaerum of

snake gourd mosaic virus*

In ti30 EQooncl plate there were dark thick line bet

ween the wells 1 and 2, and 1 and 3 (?igi 17)* Here the

well 2 received snake gourd mosaic virus oikS the well 4 was

filled with sap froaj healthy snake gourd plant., well 3 with

sv;ord bean siosaic vimiSf well 3 ^ith cucuAor mosaic virus

and weH 6 with cowpea mosaic virus •

In the third plate,wejl' 1 contained antlserum of

snake gourd mosaic virus and wells 3 and 5 were filled with

aap from healthy snake gourd plants Well 4 received sap

from bitter goui^ mosaic virus affected plmits and wells 2

and 6 received snake gourd mosaic virus obtained from plants

grown on the field and glass house jpsspectively. Precipitin

band yas foraad in between wells 1 and 2, and 1 and The



Fig. -17. - v/oll 1 received atrfciserum of snake gourd mosaic +

virus, well 2 received smlce gourd mosaic vimis,

3 mQVd bean mosaic virus,, 4 sap froa healthy
snake gourd plant, 5 cucmber mosaic virua and
6 covi?|>ea mosaic virus#

Pig4 18. Well 1 ccsitsined antisomjim of srsaka gourd mosaic
vijnis, wells 3 and 5 filled v;ith sap from healthy
snaKo gourd plant, v;ell 4 received bitter gourd
mosaic virus wells 2 and 6 received snake

gourd mosaic virus obtained from plants grov^n
on the field and glass housQ rcspQctively,i



Fig. 17. Serologlc reactions of
mosaic virus
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fu sion  o the two n r ic ip i t in  lin e  in d ic a te s  th at the v iru s 

i s o l a t e 1 from f ie ld  and 4 hat obtained fron inoc l^ te  slan ts 

in the r la s s  house are on** and the sane i r .  1 ’ ) .

In the case of olaxe 4 , w ell 1 contained antiserum 

of snake gourd mosaic v iru s , w ells 2 and o received snake 

rourd n o s^ c  v in -a, *  contained bi te i ourd mosaic v iru s ,

4 numpkin nosaic /Ims and 6 h ealth / sap of sna^e gourd 
plant (^ ir *  10)« The o r^ c ip itin  lin e s  formed between 1 and 

4 and 1 and o fused to ^ e th °r  showing that the ar °  rolatec*, 
i e .  pumpkin mosaic vinju i s  se ro lo g ic a lly  related  to  snake 

gourd mosaic virus, he p re c ip itin  lin e  formed between 

w ell 1 and 2 i s  uue to  the antigen and antxseruui reaction  

of snake gourd mosaic v iru s ,

"'ig . 20 shews the tyoe of o rec ip itin  line in o late  5 * 

This experiment was dona by usimr purified  v iru s  preoara- 

tio n s diluted to  } concentration. e l l s  3 and 5 contained 

sna*e ourd mosaic v iru s an tigen , 4 contained cucumber mosaic 

v iru s antigen and 2 pumpkin mosaic v iru s an ti en, e l l  6 

contained sao from healthy snake gourd p lan ts d ilu ted  to  a 

concentration of . hin dark blue d is t in c t  bands were 

foroeu oetween w ells 1 and 2, 1 and 3 , 1 and 4 and 1 and 3. 

A ll toe bands formed are fused together showing th at cucumber 

mosaic v iru s and pumnkin mosaic v iru s are se ro lo g ic a lly  

re lated  to  snake gourd mosaic v iru s*



e l l  1 contained a n ti serum o f sn a  e ^ourd 

mosaic v iru s  , w e lls  °  and received sn^ o* 

o u ro  oosa c v i r u s ,  * contained b i t t e r  our\ 

m osaic v i r u s ,  4 pun?*dLn m osaic v im r  and 

h e a lJ iv  s a  of snake no<urd Planet*

he exnerinent as ^one bv u in  o ir i f le d  

v<~us nreDaratiOfn d ilu te d  to  concentra­

t io n .  e r *  1 contained ant i s o  run o f 

snake ourd n osaic  v iru s  diluted^ , /e ll '-  

a n 1 containea sna e ourd mosaic v i ^ s  

an tigen  d ilu ted  to  , contain*- cucu

mosaic v i ~us ana ?  unokln nosn^c o tru s, 

both d i l u t e 5 to  . e l l  6 con^aine *~a 

from h ealth  snace our ^lant d i lu te  to  .



'A

fig. oeroiogic reactions of snake gourd
mosaic virus

Fig. 20. Serologic reactions
mosaic virus

•K

t

oX stJTiaKe gourd
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yartatal sorgerto^

vaneti^a wars tecx^lated ma^jlmioally tislng
• . r.

snake gom^ :msaie viama* Obsein?ations indicat®^^ that none
' ' • I

of the varieties vm founci 2p©si^feMt to ijnake gaunS tabsaic

virus# Appearance oi symptoms m tl:^ n»ly emerged leaves
r

ifarjLed 5-3 day$ cSepondiiig on ths variety# varies
»

tiea were sioi^ ^scaptlbio mi pro6mo^ $avera symptOEss

ecNapared tQ otfc^r varieties# iKtra^loag (Fooba) produced

epiptoma 5 days after inJMsulatis^ and -s^a^ very severe# Xt

got 100 o^at inf«?etion* 00-^1 ^as teaat susceptible

•wMoh produced sympti>ms 8 day^ a^er inOoulation and showed

85 per ceat iafeotim* The masceptibllity of other varie- ,

ties wers bst^een 60*95 «»t (^able 16) n

table 16» liicideace of saate gou3?d moastic di^jease in
diffei^nt varieties of snake g^Mrd

•\i^arte.ties of plants in-"
fected

!?^r cent
infection

fitne taken
for appea**

Himiber of
lated

E5^ri«'
ffient I

plants Inoc'

ment XI

ranee of
symptom •
(days)

1 • Co-I 7/10 6/10 63 8

2 • !3?A"*5 8/10 8/10 80 7

3^ 2?Ar»10 9/10 7/1D 80 7

TA-19 8/10 9/10 05 6

9/10 10/1Q 93 6

6# EKtra-^lO!
(Pocha7

10/10 ie»/to

0
©

5

7* Vellay^
local

^ 9/10 10/10 93 6
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VIII* Estiaation of loss

!• Effect of snake ^urd mosaic vjLx^a infection on
number o£ leaves^

5?he observations of the esrperlment to find out the

effect of virus infection of 15 and 4$ ^ay old plants on

th0 number of leaves foiled are given in Tablo 17# ^he

data shcfir;ed that thes Virus inoculation of 15 day old plants

reduced ths nuabsr of leaves signlficairfcly as coapared to

c:aitrol and otl^r troatments Trsatnient shos;ed reduc

tion in number t>f l^wes froa 30th day onwards wijareos

troatment ^2^1 reduction on rrumber of leavos from

45th day omards. It v;as observed that the nx;imber of leaves

were not reduced significantly over control when 45 day old

plants inoculated^

2* Effect of snake gou37d mosaic virus infection on leaf area

!Phe effect of virus infection on analce gourd plants

Qt differsnt ijrowth st^s on leaf area, was recorded ^

presented in tCable IB# resulta shoi^ed that the leaf

area was a?educed significantly when 15 day old plants were

inoculated, ^^liare was significant reduction on the leaf

area when 45 day old plants were also inoculated.

Effect of snake gous^ raosaic virus infecticin on iater^

nodal length

The results on the intemodal length arc given in
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3?abie 17. Effcct of Infection m snake gourd by snako gourd
rioaaic virus at different giwtln stages on ntJimber
of leaves

(Mean number of leaves)

Treatment
•

Time of observation (days)

30 45 60 75 90

15.24
(5*90)

45.02
(5,71)

107,37
(10.39)

157.90
(11.74)

167.82
(12.95)

'• • *• 123.03
(11.32)

170,22
(13,05)

210,60
(14.51)

17,40
(4.17)

57.71,
(7.60)

129.66
(11.39)

173*08
(13.16)

206.78
(14.38)

16.30
(4.04)

47.84
(6.92)

120.59
(10,98)

167.48
(12.94)

215,09
(14,60)

V2 137«67^
(11.73)

197.41
(14.05)

260.07
(16.13)

^2 17.43
(4.17)

61.16
(7.82)

142.97
(11.96)

205.67
(14,34)

263.22
(16.38)

®{0.05) 0.22 0.67 0.50 0.68 1,03

Figures in paronthesis are transfomed values
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18* Effect of tefection on shake gourd \rf snSks i^urd

mosaic virus at grgvJth stages m leaf

ar^a

(Bfesa in ca )

Tr^atiaents Titae oi Qh&QX^Btioti (days)

50 45 60 75 90

115«S1 156.67 215.91 193.55

||

161.84

' •'• ♦ »• 249.08 21$,80 161,11

le^^ss 361»60 31If70 305,93 239.60

V1 31*99 186.10 207.34 201 ,ig 119,35

• • *♦ 250.32 210.25 128.93

^2 197.24 259.02 322.22 314.73 229,85

®(0.05) 27.37 62.5$ 29.34 34*10 27.4a
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f^bi© I9i It t^as observed ttot intefeo^al len^h reduced

^igaifioairfely over csatrol md other trQatmanfc iislim 15 day

old mvo iyioculated. Inoculatian of 4^ day old plairts
'i

$Xbo jTsduc^d the lutamodal lotngth significantly qv^r
i|

tpoli

feeble 19* S^fect pt in£^ctioa oti saate fey snalc<s gourd •
tsj^saio viru^ at gpcy>r;th stages on iiiter-^

npdsil lengtli

{Mean length in om)

^reatasnt af otoaervation (days)

30 45 60 75 . 90

9»93 15.51 • 15^41 14,34 • 14,15 "

^i'̂ 2 • <»' 17*05 . 16,05 . 15.03,

13,OS 17*86 is,g? ^ 10,05 17,05

8*97 14,78 1S*44 14,55 13,61

^2^2 • .♦• .*. m. 17,19 '15,97 14*68' .

^2 12.44 18,44 ia,39 17,90 17,48

®(0.05) 231 0#95 1,1a 0,67 D,S5 .'

4* Effect ot snake gourd mosaic virus inf^cstion on
thlctoess of vine

j

'ihB results ara given in ^able 20* tisB results

ah®tf0d that inoGUlatton of thcs plants ^ different g3?cr^/th



stages did not exert any slgniflcsaxt effect on the thick-?'

nas3 of vim as comparGd to control.

Table 20* Effect of infection oa snafea goijrd by ©nake gourd
fflosaic virus at different growth ertages on thick-*

ness of vine

(Mean thicknass in cm)

Ti^atsent Timo of obsGrmtion (days)

30 45 60 75 90

1-.79 2.02 1»91 1.31 1.70

V1T2 « P. « 1.9Q 1.81 1.72

1.77 2>04 1'.96 I.S'f 1.74

Vi , 1.77 2.03 1»90 1.81 . 1.73

V2 * • »• 1.91 1.83 . 1^79

^2 .1.77 2,0a 1.92 1.79 . 1.72

^°i0.05) m HS H3 fS MS

S5S Hot aisnificaiit

Effect of snake gourd mosaic virus infection on total

length of vine

^hB results ai-^ presented in Table 21. Inoculation

of 15 day old plants reduced the length of vine signifi

cantly as compared to ccaatrol, Treatment showed signi*^

ficant reduction on the length of vino from 45th day onwards

whfii^as treatment produced reduction on length of vine
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fs^m 60th day omai^s. inoculation of 45 clay old plants,

did not show any sigaificaut effoct oa length of vine as

compared to control. !

l?ahlo 21» Effect of infection on gourd by snake gourd
mos^c virus at di:£forent grwth stages on total

length of vine

(Mean length in metre)

^Ureatment Tims of oljaervatlon (days)

30 45 60 75 90

1 »24 3,77 5*31 5*79 6.05

?,Tg '• * * • 6«00 6.95 6.32

i*65 4.43 6.65 7i2S 7.56

1.08 3.79 5.18 5.93 6.45

% * * •* 6*73 7.11 7.35

^2 1.47 4.23 7.24 7,74 7.94

®°(0.05) 0,41 0.56 0»78 0.73 0.82

6» Effecfts snake gourd taosaic viinjis infection on number
of branches

a?he results on the effect o£ virus inoculation at

different growth stages of the plants on number of

branches pa^oduced are given in ^Table 22# ^he results shewed

that inoculation of the plants with the virus at different

atages of grovith did not affect the production of branches

signific^ly as compared with \mt3?eated plants*
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liable 22* Effect of Infection on snalce gourd by snake gourd

stages on nmbormosaic virus at different
of l52^nch0s

(^5^an number of branches)

ITreatm^nt Tide of obaervatiaa (days)

36 45 60 75 90

V^Il »«• 2#12
(1 .AS)

4.12
(2*03)

5*06
(2,23)

3*44
(2.33)

• • •> 4,66
(2.16) (ZA2)

6.16
(2,48)

•P¥ 2,37
(1 »54}

4,49
(2*12) (i:S) 5,86

.(2i42)

Vi 2,56
<1,S0)

4*74
(2*18)

6*05
(2,46)

6.42
(2.33)

• • 5*41
(2.32)

6,23
(2.50)

• 6.92
.(2.63)

^2 • « 2*96
(1*72)

5*50
(2,34)

6,87
(2,62)

7ii'>8
(2,74)

^°{0.05) • HS • 1^ • IIS • IIS

Kot significajit

Figures in pai^nthQSis transfoarmed valxiaa

7f Effe?^ of snake gOurd mosaic virus li^ecticai on number
of timers}

Tim ra^lts ara presented In Table 23% It was

observed that the nismbor of flowrs (s^le and feraale)

produced significantly reduced over control and other
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tresrtiaeat l>y those ^slants inoculated on tte I5th day, Ino*

oulation dtf 45 day old plants idlid not ste any significant

effect on the nvmhot of floc^er*^ pr^«cj©d cv^r ccaitroli

Table Effect of infection on smte gourd by fjnake gbui^
mosaic virus at different grcfwth j^oges on number
of flowers p3roducod

(Mean .number of .fliiKJors)

^reatmsnt Male tliniers Pertale' flowers •

Vi 1195*78^
(•34,88) .

27,39^
(5*23)

^1^2 1755,45^
(41 *91)

38,44
(6,20)

1826,71
(42#74)

41,86
(6,47)

Vi 1196.47
(34.59)

32,83^
(5,73)

%• 15S3*24
(39,79)

•41,09
(6,41)

^2 1655.68^
(40t69)

46»3a
(6,81)

*^°(Q#05) 2*92 0,53

Figures in parenthesis are transformed values

a# Effect of snste gourd mosaic virus infection on ntuaber

of fruits

results are presented in Table 24# Wi^n 15 day
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6M plants were inaoiilated ths nuabsr fflf fruits producad

r^du^d signjfioantly oviSj? coatrol aafl othor treataenii*

Shers was m sigaificant resJuotloa over control on th» nmtisr

of frulta produced on pl:mt3 inooySated oa A5th day. So

early infeotisi reaultBd in sigolflc&at reduction on fruit

set whsreas late Uifeotion did not exwrt significant effect

on set*

Sable 24» Street of Infection oa snaiss goui*a by saak« gourd
vlnia at differejifc growth stassfl on mober

of fruits produced'

Hipbsf of imita) ,

Sreatffisnt Susber of fn.iit»

, • 15.21
^ ' (3*90)

32*94-

(5.17)

i3.40 •
• ® ' (^.29)

%% 24.90

(5,36)

®(0.05)

Figurss in parontlmls as© tmisforasd values
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9* Effect of snake gourd mosaic virus infection on length
of finaits

results are prosented In trabl^ 25 • The z^sults

aha>/ed that inoculation of the plants with the vlrnB at

different Stages of grovrth did not affect the length of

fruits significantly as compared ^ith mtreatod plants.

Tabla 23* Bffoct of tofection on snalte gourd by snake gourd
mosaic virus at different gr^th stages on the

length of fruits produced

^reatmenl: Lsngth of fnjita

71.71

70.45

^1 71.23

Vl 59*2^

^2^2 64.03

^2 62*76

'^^(o.os) H3 '

tJS Not significant

10 • EffQCrfe of snake gourd mosaic virus infection on girth
of fruits

" I

a?h9 rcisuitis are preserrfced in Tabl& 26. It was

observed that inoculatic^ of the plmrts at different stages
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ok growth did not affect the girth of the fruits slgnifi'
cantly cvar control.

Table 26* Effect of infecrfcion on onoke gourd by
snake gourd mosaio virus at different

grov/th stages on girth of fruits

(Mean giiiih in cm)

Ti^atment Girth of fruits

19.S9

19.43

19.06

^2*^1 i8;61

V2 20;18

^2 19.5

'̂ ^(O.OS) KS

Not oignlficant

11 • Effect of sna!^ gourd tsosaic virus infection on mean
weight of fruit

The results presented in Tabla 27 showed that the

mean weight of fniit was not significantly affected by tl^

inoculaticKi of plants with virus at diffdrent stages of

growth* So the virus infection has no effecyt; on the average

fruit ^seight compared to untr^a-ted plants*
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Table 27» Sffoct of infection on mskB gourd by

snako ^rd mOaaio vim^s at diff^j^t

growth stages on woi^ of fr^it

(Koan ^©ight in kg)

Treatment Keaa weiglit of
fruit

0,7U

0.74

0.75

0*64

% 0,62

0.61

^°(0.05) m

re Not significant

12« Effsofc of snake gourd mosaic virus infaotiaei on
fi^t yield

Xt was observed frixa tfi© data preaented in j^able 23

tliat yJhBti plants mm inoculated on ISth day of

the quantity of fruits produced were significantly reduced

over control and other treatment» Ther® v/aa no significont

rsductida on the yield of fruit tj \^n th& plants vor© ino*

Cfulated at 45th day of growth* Hence sjarly infection resulted

in significant reductiwi on yield of fruita whereas late

infection did not exert significant reduction#



•Table 2Q,- Effect of infection on snake gcsurd by

snakQ goxird mosaic virus at <3ifferent

99

growth atOf538 on fruit yieia

(Yield of fruits in kg)

Treatment YieXd of fruits

9iQ2

17.07

20*17

11,09

^2 15,^

^2 17.57
r

^°<0.05) 3^,25



DISCUSSION
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The viras cauging mosaio disease of snake gourd

(g^iohosanthes amulm Ii,) was investigated, ^ha disoase

v/aa found to bo v/ide spread In Jferala causing severe dasi^e

to the crop. %Q main symptoms of the disease ^otq mosaic

patteim of irregular dark grsen and yellow chlorotic patches

on th2 lamina similar to those described by Shankar ^

(1969) * It al^o resembled the symptt^s produced ca snak^

gourd by a strain of cucumber mosaic virus (CMV) repoi^ted

by Filial (1S71)# Dubsy et (1974) reported that snake

gourd mosaic virus infection produced mosaic mottling accom--

paniod by <5hloroais, vain banding and blistering of loaf

laiaina. Diseasod plants produced only* a few wealc 37unners

and plants affectad in an early atage blossom sparingly

and set few fruits# Joseph and ^lenon (1978) also reported

similar symptoms while studying the mosaic disease of

Snake goua:^# A comparison of th^ s^toas of the snake gourd

mosaic disease reported by th<5 oarHfir ^<jrkers with thosa

of thQ snak© gourd raosaic disease found in Kerala shoi^jed

that the symptoms deEJcribed from differeni: places are more

or less similar#

Tho virus was fomd to bo transmissible through sap

inoculation* It could be transmitted easily using distilled

water as the extraction medium (standard sap). Sap trans

mission of snake gourd mosaic virus has been reported earlier
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tjy manyvi^rkQrs (fltLlaij 1971? Dubey 1974; Joaeph

and f'Jencm^ 1976)* of phosphate buffei* and trls tjuffer

did ncrt show any significant increaae in tl^ j^ectivity

of thG virus* This is not in agreemant "v;ith the oT)serva-

tLms of the earlior (Foster^ 1972; Sharma ^

19S4)-. ^h0y reported several fold increase in the infeoti-

vity 03^ CW with %h0 u$o of phosphat© biiffer.

In tho experimsnt to study the seed tran^ssion of

the virus, out of 1^ seeds sown 134 sesds have geminated

and none of these plants sbcr,'/ed tho symptoaa of ma)rjs gourd

mosaic disease# 'This shov?s that snake goiijE^ niosaio virus

ia not trmamissiblQ through asod* Uagar^an and. Ramateishnan

(1971 a) found that mosaic dis&ase of snake gourd oauaed hy

viQtermelon mosaic virus was transfaitted throu^ seed • Seed

tr^missioa of (357 through the seeds of thsir respeotivo

hosts was reported by niany v:orkers (Hani aad Peleti 1970}

^oialinson and Cartert 1970| Shaivaa et 1934)# But

Kaiser and Banesh (1971) fomd that CM isolated from

C^cor arie'^ittum couM not b© transmitted throu^ seed,

Shanna and Chohan (1973) while investigating the seed trans-^

mission of cucurbit viruses reported that Cucfuais virus 1

was seed boime in ve^table marrow j ash gourde and puapMn*

But Dubey at (1974) found that laofiaic disease of snalco

gourd caxised by Cuct^mia virus 1 was not seed transcnissibls*

It is therefore, difficult to ^oma at a conclusion regarding
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the seed transmission* aa a gonoral character of Cucuals

virus 1» However iti tha present investigation, dm to the

failure of aeed transmi^sicai* tho virus causing mosaic

disease of sn^ce rsaemblea Cucumia virus 1 as repoj^ted

hy Duley ^ (1974)»

•fhe viruo couM ho trsMiaitted through graft inocu-^

lation^ eventhough tter^ was no proper graft union In the

horticultural sense* Prdpor graft laiton "wos not obtained

probably because of the hollCfW natuw of Btora. Due to this

difficulty tbQ roporfe^ m attends of graft transmission in

thQ CSS& of cucurbit viruseB scanty* The present studicsB

revealed that wedge grafting can be done succesBfylly in

snake gourd plants for virus transmission, If ths grafting

is done at the nodal r^gion^ Such type of successful .gr;^

transmission haa not hmn r^port^d so fBs? in snake gourd

although Baslllioua (1969) reported graft transmi

ssion of -watennelon mosaic virtfs*

Studies on tha insect tr^msmisslon of snake gourd

iQOsaic virus was conducted using A> i^osavpil. A. oraccivora^

A* palvaet, Pentalonia nigronervosa and ^talsla t^baci *

A* gossvnii was found to ti^gmit sn^e gourd mosaic virus

in a very efficient manner giving 93 par cent foltared by

A* giving 85 per cent and A» craccivora giving only

45 per cent transmission* The aphid gfentalonia nlgrpnervosa



103

and the -yhi-tofly Beolald tabaoi failed to transmit the virus#

In ti© field omditions generally A. ^oBQvnit and

A4 gialvae wvq infesting snake gourd plants and this naist

bo jresponsible for tl^ spread of tho disease In field*

Vorma et (1970) reported tliat a severer mosaic of jsnalsc

gotird was transEiittsd by ths aphid A* ^oasvnii* ^ransai-

saion of CucutT^g virus 1 causing anake gourd mosaic, by tho

vector i^ossTOil v/aa reported by Bubey ©i aX* (197^0 and

by the vcctors gossvoii and craccivora was reported

by Joseph and tenm (1970). feiser and Oaneoh (1971) also

could obtain trausmlSQion of CHV Infecting Cicar arletinum

by Am craccivora in a stylet borne manner* Hoyever, failure

to tronamit viruses infecting snake gourd by A, craccivora

has been i^aporbed by Veraa gt (1970), Pillai (1971)?

and Dubay ^ (197-^)* In tfoo present investigation

iL* craccivora was not foijnd inf?JGting swke goxsrd plants

but it could trai^sit snake.gourd mosaic virus* Pentalonia

nigronorvoaa and ^misia tabaol v?era not reported to be

vectors of snake gourd mosaic virus#

Tho physical propeai^ies of the virus, vls.i dilution

end point (DEP), thermal inactivation point (a?IP) and lon

gevity jn y;l.t.ro (LIV) wers studied. It v/as found that

virus remained Infective at a diluti^ of I5IOOOO. With

regard to DEP the virus resembled a strain of CM having

a DEP of laioooo (Pillai, 1971).
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ThB TIP of tb® vixni3 TO0 70-73Pillai (1971)

3E^ported tte TIi» of a strain ^ ei!^ as SO^C^

.13ubev et aX# (1^4) foimd it to 65-^70^6 for Cucumlg '

Vianis 1 Joseph Menoa (1973) foynd It to bo 70-75^c#

fhe virus r^ssmbl^d 0ucumiQ vianjs 1 (BuMy e;^ 1974;'

il^oseph and Honon, 197B) ^ith ^gar4 to SP,
i'

I^v of %h$,v^ltm was tested in two tiDmporgjtures^^

vl2«, room tomr^wtut^ (23^30°S) and al^o under i^efrlgera-

tidn (10^0)» It vm fomd that ths viru^ was Infective for

h at room tes^raturs and 144 h under rsfrigeraticsa* With

to LX? the vtea i^SQi^bied Cucumia virua 1 (Joseph

and Msnout 1973) having a U:V df 72-^96 h and 144-168 h at

rocHB tempar^tu^ md «s3der r©&lge^atlou x^speotively# •

The vector^is^s relationsliip studied uaiiig the

most effioiant veetor^ vistt Aa ^ogevt^ii^ Acqxiisition

thresholcl, inoculation threshold, effect of prs-^^uisition

and post-ac^iuieitioja fagtitsg the vector on transsiisaion

of the viraSj roterrfci^ of infsctivity by thQ v@otor ^d ^

mininusi nunibGr of aiMds reqisii^d for twaamission were •
I

Investigated ♦
\

r^Enistei aoquiaitim f©«sdins pesiod re<iuired by |

jgogQvpii for traRsnAssion of snak© gooM' mosaio virua •

was found to be 30 As tbi aoQuisitioa feeding poriod,

ii?a3 incit»a^ed tb^ per cent tJi^smissioa wag also inci^ased
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aad the Emimum ti»ansraisslcfn of 90 per cent was obtained'

wiKti an acqiuisition feeing period of ZO min was given*

As tlio acqiuiaitlon fooding peilod was fui^hop inoj?oased,

thG efficiency of traasaission of the vi3?u3 was induced

and it \mB only 35 por cent the acquisition feoding

period vjas 2 h (Table 8)« TbB minimum Inoculation threshold

of snake gourd mosaic virus in tho present studies was found

to be 1 min (iTablo 9). 3?h0 per cent traiisinission was found

to increase «ith the incrsase in inoculation feeding period

and reacbsd the maximum of 100 per cent -when 1 h inocula-^

tion feeding period was givenif As the inoculation feeding

period was further increased# the per ce^t transmission

declined and r^eached 05 per cetit .with 3 h Inoculation feod-»

ing« Non-^parsistent manmr of transaission of snake gourd

mosaic vSMs (CucuialB virus 1) by A, i^os^-yo^i and A, craccivora

was reported by Dubey et al* (197^)# ond Joseph and ttenon

(197Q) respectively# Joganathan and R^krishnan (1971)

observed that the vir%iliferou$f aphid A, pogsvpii can pick up

the laelon aosaic vi?^ with a 0hO3?t acquisition, feeding

period of 5 s and transmit it wi-th a short inoculation feed-^

ins period of 5 ©• According to ti^e sen>logical studies

conducted by Dubey and Nariani (1975)* melon mosaic virus,

snake gourd mosaic virus, cucumber mosaic virus end bitter

gewrd mosaic virus are in the group of Cucurais virus 1»

But in the present studies A, Rosavpii failed to acquire



106

and imculate tte virus at lesa than 30 s qnd 1 Mn res

pectively, ^3 difference in the minimum acquisition

foeding period and miniiswm inoculation ©seding period aS

/gggsvoij. to tisansmit snake gourd mosaic virus siay be

duo to environmental and other factors.

Investigations on- the Influenoe of pre-aqctuisitioa

foisting Showed that st^ation of aphia0 before acquisition

resulted In an increase In the per ceirfc transmission, With

the pre-acquisition fasting thB increase in per cent ti^aais-r

missicai v?as found tmly till 1 h fasting and thereoftdr the

per oont transmission d^lined* TbB efficiency of the

vector to transmit the virus was complotely lost when st^ed

for 6 h. Therefore it is found that pre-^acquisition fasting

upto a period of 1 h increased the tranamission efficiency

A* £SSSZ2£1.« increase in efficiency of Ai, f?oasvoii

and othesr aphida in the transmlesion of many virusaa include

ins snaKe gourd mosaic virus dite to pre-acquisition fasting

haa been reported by many workers (fegarajan and ffemkrl^hnan,

l97laj t971b; «Taganatte^ and Ramalsriahnanj 1971; Sin^» 1972#

I98la, 19S2J Joseph and Menon> 1978)« Jaganathan aaad

Raiiiatolshmn (1971) observed that maximum transmiasicai of

melon mosaic virua vim obtained vJhen i^^voii ^;as given

a pre-acqulsltion fsnsting of 1 h» ^ results of the prasant

investigation also ap^o with tliis observation.
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Post-acqiiisition fasting of the vector caused a

steady decroasQ in the per cent transmission of snake gourd

mosaic virus. The efficiency Of the vector to tranamit ths

virus vas completely lost at 4 h stain;atlon. Maxiiama infec--

tion v/as obtatoed whon no post-acq^aisition fasting was

given# jaganathan and Ramakrishnan (197^ ) repoarted that

vhsn aphids ware starved post^c^tiisitionally for more than

5 min thcsre was decreasa in th© infectivity of melon mosaic

virus but after a period of 1 h the virulifea^ous aphida

ceased to transsiit the virus• Singh (1972) found that the

infectivity of Mygug -Dersicaa to transmit taelon mosaic

virus was completely lost after 2 h ppst^-acquisition fast

ing, Similarly th© efficiency of the vector A» oraccivora

to transmit snalo? gourd cjosaic virus «as coiapletely lost

MhQxi starred for 4 h (Joseph and Menon, 1973). results

of the present study also s5^\'fed a similar trend.

Experiment© on retcntltsn of infectivity by A. Rosavctii

revealed that tlie vector lost its infectivity after 1i!r h

in all the 6 series of experiments carried out. Non-^er*

slstent nature of retention of infectivity of mosaic viruses

of cucurbits by the vector A# ^^osjsypil and other aphids

were reported by many workors (Hasarajan and Ramakrishnant

1971a, I97lb; Jaganathan and liamakilshnan» 1971} Sitigh,

1g72, l9S1a, 1932{ Ghosh and ^lukhopadhyay, 1972). Jaganathan

and Ramalcrishnan (1971) imported that the aphid vector
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^ 3?etaine<3 the .infsctivlty of Ejeion laosaic vivas for 1 h» ,

The vector Hygus psi^lcae could retain the tofecfclvity of

wateraaloa aosalc for 2 h (Singh, 1972). Singh (IgSIa)

found that KOssTOii couM i^tatn th® iafectivity of ;

jjunsplsin mosaic virus for a h» In th? present investigation

sine® the infectivlty is Oost after 1ft tej the traasmission

af snake gourd mosaio virus by 4» gasavpil can alga ba
i!

as aon-»per0i0tjSat maww by Jagmattea

and l^natelBiman (1^1) and Sli^ (l981e)* !
%

a:he ^rtXmm number of a|>Mds v^qvi^red £or BUcceGsful

tj^ansmiasiaa 6t snake gowil mosaic vIj:^ was also ^ovkQ^

oat and it waa found tteit a aingl© virwHfepous aphid could

cause sucGas0ful transmission ot tha virus 13)#

Ksioer 0nd Danesh (1971) found that a 9iagl@ aphi^ was
I

able to transmit CHV but greater tranaaiasions were obtainad

only by using oofflpatatiyely lEtrger number of aphidsi Similar

results were also obtained in the troasBissioa of waterioelon

moaalo virus to ve^ablo marrot* (Raychau^huri and Varaa,

1977)» wateroelon mossiic virus to watarcielon, cuoumber^ ,
puopkln and squash by Ikaug. pargicae (Aljaeida and Borgee,

1983) Md pumpkin mosaic virus by A» gosaroii (Singh, l9Sla)*

mslmm infaotion of 95 !»r cent was obtained In tho
I

' present study 10 aphlde mm nsM* Hagorajan and

f^amakrishnan (1971b) obsenrsd majcimum iufsesction "^i&n 20 !
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a^hlds (MVgus were ma<5 in tho cage of pumpkin

mosaic virus fc Raychaudhuri and Vanna (1977) obtainod cent

per cent transnisaion of wateriaelon mosaic virus with more

than 5 apMds (A, gossvoii). Singh (l9S1a) found maxiEum

infection of pumpkin mosaic, virus vrhon 10 aphido (A, f^ossypi:^.)

wore used#

Studies on boat range and local lesion hosts con^

ducted with 70 plant species belonging to 1a fa!Biliefl showed

that the virus under* study was confined to the EKBjal^rs of

thft families clienopodiaceae^ coispositae^ CEUcurbitaceae end

solanaceae. It produced oystecaic symptoms on Agceratuni

coiiizoidaa> Cucurbita moacha'^q* Cucurbita Cucuiaig

aativus« I^f;^enaria eicerarl^a, Uifra aoutangula* Melothr^-g^

BorougilXai. l-1oiaordioa char^tiai Datura qtramonlusi^ N^cQtisuia

p:lutlno8£i md Hicotiana tabaci^. The virus produced dig--

tinct necrotic local leaions on ChenapodiUEi cunaranticoloi:^

Ol^noT3pfd^pm c^inoa* Among those the weeds, Ageratua

conizpide^, and Helothria po3^*msilla are first reports as

hosts of snake gourd mosaic vixus, Yerma et al> (1970)

while v?orking with Cucmis virus 2B causing mosaic disease

of snake gourd observed that the virus could produce syste

mic syaptcsns on members of the family cucurbitaceae^ and,

local lesions on Chonopodium amaranticolop, Kagarajan and

Raaakriahnan (1971 a) reported the occurrence of '^at&vmloa
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mosaic virm on snalis gourd but its hoiSt was found

l^strict^i to cucur-MtaGeae al^^r (1972)

observed pumpkin csaaaic irivm oji asako gwrci, but its hosrfe

•rang© aa^© resttioted to la^aitjers of Ite f.amilF

C?U0urljitwa© Buisey^ti* (1W4) repo:^ed a dl^asa

af snaUs g^rd fS?oni P03M cayiaad -by Cu^mis vlru^ I',, the

te>at rans0 of ^blcsli wggi ro^trit^ted to ^mlsSsrs tl^o f aoi-^

M.es caiourMtaceae'f -0csiipc)aita0% ^olaa^aas and oljaEopodlacoae*

imong thogier di^t^t 34cal legfi^s ^3;»0duced in

ChanapMitai^ amsrmtitttolor telmging *^5 ^(sbsaopodiaeeae and

in all the basts' t^ite^ging t«> the othei* three failles sys-»

tendc symptoms pi^duced* {1977) a?8pos!ted that

c^dumber viras strain t p2«oduced Eooal on

Chen&DOdim q\3inoa^ A ^soajparison of tbf host ratjges and

local iosioa hosts of vlrtis^s infecting wke gourd

ravealed that the md©r i^tudy ahsfi?;i a closa similarity

to Cu6uml0 virus 1 d^ats^bed i>y E^ibsv gt -at i (1974)# It

differs in tost ras^ and lesion ho$t.a from- C^cumta

virus £B, •wate^lc^ ©oaalo vi:«^ and ptopkin mosaic virus

infecting make gourd*

S^bIogioa3. w03m conducts tiith a viow to

identify tte virm# ISh© rasitlt^ of tM laieropre-oipitin

t0;$t pn glides $h0v?M that mtigsas of «al£Q gourd mosaic

vixoiB isofetQ X (obtainQd froa inoculated pStots in the

glas0 house)# go^ esos^c virus ig^late II (olatained
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tvom dis©a0<i2d pl^ts in Ite cucum'ber mosaic virus

0nci pumpkin ao^o virus prote^ dens© viith

fhB mtimtm specific to sxiate gourd moa^o virus* 'ShiQ

indicates ©©rclogioal r^teticsiship of snake gorird mosaic

virus to tW viruse$- CausSsig cucuralaor mo^ic and wmpltin

mosaic fcpjad in Kerala# Ho ^©rologloal x^latioasMp was

obtained lat^^een amlm gourd mssaie virus and* bitter gourd

^saic viru0, cW'/pen laoaaic vi^m or sword bean mosaic virus*

TM snalsG gourd mosaic virus mtigen did not shew any sero--

logical rsslaticairsbip -with of th^ antisera of thrse other

viruseai cucumber sospic viriis Arlwisas isolate,

cucumber taosaic viru$ (cowpoa'isolate) tekanisas and cucmber

mosaic virus ICRISA1? isolate indicating that snafe© gourd

mosaic vi^w tound in Kerala is not serolbgically related

to any these viruses*

Micsropr^cipitfa test in petridiehes ^ere ccsfiducted

to fin<J out the antiserua tit^|. the virus end pointy the

titre of anti^rttia ^ith th^ healthy ^ap and end

point of tealthy sap with tha OTtisorass* %tl the pmsmt

Htudies the titra o^ the antis^nsa was to lie between

152043 and 1l4096 and virus end point bstwesn 181024 and

1S3348* DubQy (1974) gat an antiaeruia titt^ of

1j204S and viarus end point ot 154096 v?ith purified virus

preparatims of onalss gourd wE^aic occurring in Belhi caused
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Cucumla virua 1 and no positive reaction was obtainad

v^lth hoQlttoy plant ^ap ond antigerm# The vims ond point

of t{4036 dbtained by tham indicates that the virus qoncon-

tration was more in their prepai^tion due to tha us© of

purified virus, praparation for ti^ test* In tho present

investigation supernatant of diseasad sap strained through

cotton wool* subjected to centrifugatioa at 5000 g was used

for the test and thus the Virus coacenti^tion was low in

the preparation. The results of the prasent investigation "

on antiserum titro and failtw^ of healthy sap to react with

antieerum are in agr<50ment with the findings of Dutjay al^

According to the serological studies conducted by

Dubey Kariani (1975)# snalte gourd mosaic virus, cucumber

mosaic virus# melon ciosaic virus and bitter gourd mosaic

are in the group of Cucumis virus 1, In the present studies»

bitter gourd mosaic virus failed to react positively with

snake gourd aoaalc virus^tiserusji^ 1?feis indicates' that

bitter gourd mosaic found in Kerala may not be caused by

Cucumis viOTS 1 # The serologioal relationship of the present

virus with melon mosaic virus has not b^n tried * since the

antigen to melon mosaic virus could not be obtained«

The results of the Ouchterlony's agar double diffu

sion test have confirmed the findings of the microprecipitin
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test on slides# TbB appearance of dark blue prscipltln

Ijands betweon the wells containing mtlBevm anil snake gour^

raosaic virm entigeix md cucumbar mosaic virus eirtigon in

the ^coimS plate clearly indicates the presence ot antl«»

bodies specific to snake gourd raoaaic Virus and cuciuaber

moaaic virus in the ontlserua (Fig* 1?)# "^h© absence of

any band t^lj/een the antisGrmo well and the veils contain

ing sword bean mosaic viinis and cowpaa moaaic virus antigens

indicated that the antiaeruca did not contain antibodies

against any of these two viruses* In the third plate thei^

fusion of two procipitin lines fomed botiireen if^ells

ocmtainlRg antiserum and snak© gourd mosaic virus airfelgens

obtained ftom infected plants in the glass house and field

(Fig, 18)., 2his shov;? that the snake gourd mosaic virus

antigen obtained from glass houas and field grown plants

are of the sanss viitis# It 1$ a x^ell egtabHslK>d fact that

fusion of precipitin lines sho^s the identical nature of

anti^ns (Hoordam* 1973)*

fhe fourth plate contained antiees^usi for snake gourd

mosaic virus in the central ^eH md the surrounding wells

contained snake gcKird mosaic vii^ antigen# pumpkin mosaic

virus antigen^ bitter gourd mosaic vItos antigen and healthy

plant sap# ^I?he fusion of the precipitin lines formed bet

ween the antiserum well and the \^?ell3 containlns antigens
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of sijalse gourd,mdsaic^ virus an# pumplsin. mosaic viznis inOl-

cates that these fe/o viraaeg serdloglce^Liy vexy aiuch

S^lated (Pig, 19)*

Tl^ fifth plats shows th# seyologicai reactions

between aatiaeiroi of gna!® gaijpa mssai<j virus t?ith the diluted

antigons oansly saate gourd msmic vi3?UB,f cucuabe:? aoaaic ,

tims and punpkin sg^ale virue* 5!?iis ft^loa of the dark bliia

precipitin lines fonasd tsstaeea antissmn ^sll and all

^ tha antigen wlls ®seept tha -Mell containing healthy sap

Shows ttet the virus ^tigeas aro very maoh relatefl (Fig» ao)*

In the VEjrietil sci^ealng trial earrf-ed out with

^eyen va^etles it was foimd ttofc all the varieties wora

ausceptiblg to snake goura oKsssie vinastt Sjaptoma appearad

within 5 to B days dspsnaing m tte variety* Even though

all the seven varietiss «ers susqeptibls -to the virus» there

was some variation in the ssvax-ity of aytaptaas prpducea,

time taken for appsarance oS ayii^ona aad percaafcag© of

infection in the inaeulated plimta* Ejrttra-long (Pooha) was

found hi^ly susceptible which produceil lOO par cent infec

tion 5 days after iasealation foll<a'»ed by Vellayani local

ana EKM-I Which protoced syissJfeoms on 95 per osnt of test

plants 6 iSays saftor inOGulati^* C0«1 weg found least sus-
I

! Qeptlbl© viltn 65 per cent infesstlon 8 da^ aftsr Itxoculatlon.

> Sowell and Bsmsld. (IfSg) wiiia© working with watemolon mos^c
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Yinis 2 f omd .that none of t!^ watermelon variotlas tegtod

imuiiO to thp viTOS* HoskpvetB Fagla (19?2) also

arrived at similar ^nolusipa aiid r^portod tl^t aH the

watemelon and pmpMa irai^eti^^ tested mrG ousosptlble

to mosaic vlamas. (15^8) from Queensland

aigo found that all the fp^jm^i^lly available wateriaelon,

vegete^blD »rrov'? ead jK^aplsto ^tlyars tmre miaceptlbla to

watermelon raOsalc 1 bM 3#

^ InoatJlatloii of snalK* gaord plants with virus at

different atages gcwth j3ha??Qd that the vegetative

grffi^th Md ylold mre ^footed »ver©ly inoculated at

Qn early stage vMla the effeot of virus inoculation ^mg

HOt significant at lat^r stages of inoculation*

It v©3 observed that ths inoculation of 15 day oia

plants with vinm signifioantly reduced tte number t>f Isaves

0^ both the oultivs^ra tested viMle the effect yas not signi-^

^ ficant t^ith 45 day old plants^ Hence tto reduction In

number of loaves d©|^nded oa the tiae of inoculation^ ie>

it the pl^s were inoeuiated at ©arly stages of g;r<5&?th

the nuffitar of leaves mte reduced aignifieantly. Variety

showed reduction in msmber of ieaves tpom 30th day om^ards

'Where aa variety ^OMd reduction in number of leaves

froni 45th day This variation my be due to vas^ie-

>• tal differences*
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There was sever© reducticn of leaf area end Inter-

nodal length du(? to virus inf0otlon at all stagsa of growth.

But the virus infection had no effect on tho nunsber of

branches produced ox^ thickness of vine* The total length

of the vine tffas reduced significantly when 15 day old plants

i??Qre inoculated and resulted in stunting of the plants*

I^Ms effect v/as not pronounced when infected at later otages

of growth*

2?he number of flowers (male eoid femalo) produced

was significantly reduced whan 15 day old plants were inoou'^

latQd with Virus* i^hareaa the inoculaticsi of 45 day old

plants did not show any significant reduction on flower

production* Similarly there significant reduction on

the number of fruits produced i?hen 15 day old plants were

inoculated with virus. But tlae ntunber of fruits paroducsd

was not affected with the inoculation of 45 day old plants.

So early infection jresulted in significant reduction on

f lov;er and fruit production vhereas laffcer infecticsa did not

exert significant effect on flo^/or production and fruit set^

It was also observed tl^t the virus infection had no effect

on the length, girth and weight of fruits produced*

It ivas obsoa^ved that when plants were inoculated on

I5th day of grov;tht the yield of fruit was significantly

reduced over control and other treatmentr;There ^as no
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significant in^duotion on fruit yield when th® plants were

inoculated at 45th day of" growth* Heno? oarly infection

resulted in signifioatrfc reduoticai caa fruit ylel3 vihile late

infection did not exert any effect cci fruit yield*

Pillai (197'^) A'/liilki invostigating mosaic disease

Of snak0 gourd reported that the disease affected plants

TOre stmted- and produced fevjer flayers and fruits Similar

result was also noticed by Dubey (1974) in snake gourd

plants affected with mcsaio disease^ ^Thomas (1971)

New Zealand reported that early infection of watoiii^lon

mosaic virua 2 reduced yield In Buttertsup squashy Golden

Hubbard squagh and puapMn but no yield reduction "wa^ observed

with later infection. Bemski and Chalfeley (1974) while

studying the effect of watermelon mosaic Vii*u3 ort watermelon

observed that infected plants had sbsrter runners^ siaaller

leaves and reduction number of fruits produced# Alverea

and Campbell (1976) while studying tba effect of squash

mosaic virus on cantaloupe recorded significant reduction

in number of fruit per plant but had no influence' on sise,

wei^^ or edible qimllty of the fruits» Jayasrae (1984)

found that yelloRtf vein mosaic disease of puaplsin produced

significant reduction in number of leaves > eize of the leavea^

else of the leaves, intemodal len^h* total length of vinaa*

and nmber of flov?ers# ^he result? of the present invest!'*

gation also agree v;ith these findings#
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Mosaic disease of snake gourd (Tyloiiosanthea anguina I».)

prevalent In Kerala was investigated.

Jhe symptoms appesrod x^itliin day3 after mecha

nical inoculation, as small chlorotic areas which later

coalesced together to form larger patohaa» "Typical mosaic

mottling; v;ith darfe green and light green patchos waa pro

duced in all the subsequent leaves. In some cases, the

leaves liad prominent vein bondins and occasionally with

dark green blisters * fl30 leaves were very much i-^duced in

size and deformed* Diseoaed plants remained stunted and

produced only a few flaaera and fn^ts«

TransEiisQion studies stored that tho virus could bo

transsitted through mechanical means ^ grafting an4 by apliidia#

There was 90 per cent graft transmission* ^he virus xms

transiaitted by the aphids A'ohia f^osavoii Glov.» Aphjg aalvae

Kochtff fitid Anhie, craccivora Koch* Among tbs thrse species

of aphida 4* gosavpli ms found to be tl^ most efficienfc '

vector# The xje2rcentage of tranomissism obtained by

4* /toasvpii* ti|ialvae and A, craeciyora vqvq 939 85 aad 45
respectively^ It was found that snake gourd mosaio virus

is not tronSEiitted through seeds ^ by the aphid FcinMlonia

ni^roneryoaa Coq» or by the whitefly Setniaia tabaci Genn«
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Studies on tb0 physical properties of the virus

rovealed that the th^itsaX inactivation p^int of tloB virus

WB hemveaa 70 and 73^C and dilution end point betv/esn

1:10000 axid la^OODO, Longevity vitr^. of the virus vjas

bstvieen 96 and 120 h ©t room teapsmture (28-^30°C) and

&©ti?/06n 144 an<3 I6a h at 10°C*

O^G results of tl^ 0ttdi0S on veotoswirus relation-

aMps Bhsrm^ tlmt the i^niis^ ac<5uiaitAon deeding p^Tiod

s^quired for the vector (A. £gSi£^is.)' to acquire the vinis

xms 30 md that the virus eauM b© transmitted with a

minimum in^oulatioa feeding period of 1 rain# But tlie par-

centagQ of transmission «iim0 when mx aoquisitic^

feeding of 20 ©in inoculatimi of 1 h mre given.

It found that psva^faoQuiaition fastii^^ of the vector

for a perio«3 of 1 h s^sulted to infection t ^hBrem

post-acauisition starvation decrsased tl^ p©r cent infec

tion. ThB 2?eton3ioa of infectivity "by the vector found

to he 1i h« A single aphid xmn found capable of trans

mitting tl^ virtas to h^^althy plants but msadHiam psreonfcage

of infection ms obtained with 10 aphi<3$«

The virus was found to h^vo its h6st range in the

members of tl^ families chenopodiaceae^ oompositae,

oucurbitac<?ae^ ar^ solanaceae^ It produd^ systeiaic symptoms

Cuc^urhlta ntoschatg DuphM
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Cucurbl-ta riBx^o L,, Cucui^s gatlvus Larrenarta slceraria

(Mol) & 3tandl»» Laxf|:a acutanstulQ Rosb»i, Melothria iperpus^XXa h»,

Maaordica oharantla li.» Datura atrai^onlum L*, Nloojtlana

;yltrfainoga L*# and T^ipptlana t^bacpn]} L* Distinct necrotic

local lesions were produced hy tbs virus on Chanooodlun

a;naranticolor Costo k Keyn. and Chenopodium gulnoa VJilld.

Among these the "wesds A^aratum conizoides and Meloth3?ia

T>erT3U8ilXa were first reports as hosts of snake gourd mosaic

viinia#

Studies on, serological properties indicated that

snake gou3:s3 mosaic virus is related to cucumber mosaic viroa

and pumpl<in sDsaic virus. Tha virus shcfwed no eerological

relationship with other cucurbit viruses» viz,, Bittor gourd

mosaic viru3| cucumber mosaic virus Arkansas isolate,

cucumber mosaic virus-coapea isolate (Arkansas) and cucumber

mosaic virus ICRISA^ isolate. The antiseinira titre and virus

et^ point in ths present study were fomd to be betv'^een

1j204s and and 1:1024 and 1s3)4S» respectively.

Based on the s^sults on a:^tosatolQgy, ti^ansmisBions,

physical propeii:ie3, host range ^d serological properties t

the mosaic virus of snake gourd under study vjas identified

^3 virus 1 •

iJhQ varietal screening studies carried out with seven

varieties of snake gourd revealed that all the varieties
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vsere susceptilile to snalte gour^ mosaic .virus» But» Extra-

long (pocte) Tf?ith loo per cent infection and FM-»1 mf3i

Vollayani local vilth 95 per cont infection ware found to "bo

very highly suscoptible whereas CO-1 v/as least susceptible

with 65 per cent infection.

The results of the field ©xperimeat to estimate the

loss due to virus infection at different grcfwth stages

revealed that early infection reduced significantly the

length of vines, nuiaher of leaves, number of flowers, number

of fruits and yield, whereas late infection did not produce

considerable effect on both the varieties tested, Ttesre

was significant reduction on leaf area and intemodal length

on plants inoculated at all stages of growth. .
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Appendlx-I

Amldoblack stain for Dreclpltin lima

Amidoblacfe 10B 1 g

Spdim acetate acetic acid buffer 0,2 pH 3»& - 1000 ral#

PGcoloriger ** No»1

Methyl alcoiiol - 45 parts

Glacial acotic.aoid - 10 parbs

Distilled water - 50 parts

Decolorlser' - Ho* 5

Ethyl alcc^ol (Absolute) - AO parts

Glacial acetic acid - 10 parts

Disti!IJ.sd vrater - 50 parbs



ABSTaA.CT

Snato gourd mosaic virus diseast? commonly occurrins

in Kerala v/as investigated.

The sjnjiptoins appeared as typical mosaic mottling

V7ith dari? ^eon and li^^ht green patches# The leaves were

much Induced in sise^ variously crinlcled and deformed.

Diseased plants were severely stunted and produced only a

few flowers and fruits.

Transmission stiadies oho'^ed that the virus could be

transmitted through mechanical means, graftin:; and by apliid

vectors» The virus v/as found to be transalttGd by ttKJ

apJiidSj AdUIo goasvpii Glov., Aphis nalvae Koch, and A-phis

craccivora Koch. Among the tiireo sj^cies of aphids,

A. ccoas''n3il found to bo the most efficient vector^

Invest:igation£3 on the physical properties of the

vims revealed that the viros had a therisal inactivation

point between 70-'75^C5 Dilution end point between 1:10000-

1:50000, longevity vitro between 96-120 h at room tempe

rature (2S-50®C), and bet\;een 144--168 h at 10°C,

The minimum acquisition feeding and inoculation

feeding period were found to be 30 s and 1 ?nin respectively.

Bi.It the percentage of transraission v;as c^cimum when an



acquisition feediiis of 20 oin and inoculation feeding of

1 h v?ere given*

. Influence of starvation before acquisition and inocu

lation feadii^ proved that pre-acquisition starvstion for

1-h produced maxitaum infection iDiat post-^acguisitlon starva

tion decreased the per cent infection* Ite vector vas found

to retain the virus for h, A single aphid could transcait

the virus to healthy test plants^ but maximuni percentage of

transinission v/as obtained \-Jith 10 aphids#

Host range studies shc?ivod that the virus v/as restricted

to the members of the family chenopodiaceaej compositae^

cucurbitaceae and solanaceae.

Serological studies shov/ed that snake gourd mosaic

virus is related to cucumber mosaic virus and pumpl-dn .mosaic

virus.

Varietal screening trial ^^ith seven varieties of

snake gourd revealed that all the varieties v;ers susceptible

to snake gourd mosaic virus infection.

Studies on estimation of loss revealed that early

infection reduced significantly the length of vine, nuiabar

of leaves, number of flayers, nmiber of fruits and yield,

v;hereag late infection did not produce significant effect,

on both the varieties tested* Ti-^re was significant reduction

on leaf ar*aa and Intex^nodal length on plants Inoculated at

all stages of growth*
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