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ABSTRACT 

Title of the theaie • ·Studies on virus diseases of chilli 
(CaR'1cum annuum L.)· 

Kame of the student • T.V. Naqapadrnin1 
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Faculty • Agriculture 
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Year of submission s- ' 1980 
"-

University r • Andhra Pradesh AQrioultural Universit.y 

~ 
Chil~l (CmJeam !PnUUJJl 1 .. ) 1. one of the popular vegeta-

blg extensively oultivated throughout. India. Mosaic <tiss_e 

i. tound to reduce yield of this veqetable orop. It detailed 

.urvey of chill i orop made durin'J 1985-86 in various localities 

in Chittoor, Praltaaam and Guntur district. indicated the presence 

ct mosaic due ... to an extent ranging from 5.21 to 20. 02 per cent. 

Th. infected planta exhibited typical mos.ic aymptcms with mosaic 

InOttlinq, stunte<2 orowth , les8 number of flower. and reduced fruit 

letting. 

'Ille virWl was readily transmitted by mechanical inoculation 

but not through .eeds or 80il . 

'lbe virus produced systemic .ymptoma on Ctpsicum tuitescans L., 

Nlcotiana taetsyJl'l L., !_. glutino •• L. , 'Datura stramonium L., 
'!lIlt yra met,l L. , Cueumia .et.1wa L . , Cucumia melQ L., Mtpmordic. 

sharant.i. L., ltvsopersiS9}l eaculent.ym Mill . , Pat.Qnia oleracia L., 

AMrMthue hvpochondr itcua and SoltnUD! malonq!D1 L. , and looal 
l .. ione on ,2- met.e1 L., and £h!Dopod1um amarant1color Casto and 

Reyn. 



The virus under study had 1U phyaleal propert.le11 'ViZ •• 

~henna1 inact.ivation point. between 90-95 ·C, d1lut.ion end point. 
-6 -, 

bet... 10 t.o 10 and lOnQevl ty in \r1Ko for 9 daytl at. room 

t perature (23.5 to 28 . 5-<:) and 11 day. at. IOee. 

Th. y1ru. tlaa purified by u.Irq Pia (Poly Ethylene Glycol) 

.. thad and eleot.rCll'Ull1croac:opy .bowed ylrwi partial .. of 300 nm x 
18 aw. 

A deere ... 10 peroent.aoe of infect-ion and severit.y of .ymp­

toIIIa ... obeervect ~en, inoculat.ed at. older age of SO, 60 and 70 

day.. Ch1lli planu when inoculat.ed .t. yOUnt; aqe ot 20, 30 and 
~ ct.,., .howed inareued percent.eg_ o£ inlet-lon and a.ver • 
• ~. 1 ..... ",u found t.o aaua. considerable reduction 
1n Qr"OWth char.,t. ... via., r~ lengt.h. shoot. lengt.h, leaf are. 
Iftd fr .. h and dry wei9hta of plant.. Tbere w.. alao • cons id_a­
bl.. re&lct.lon in ohlorophyll fraat.lona Yia., chlorophyll., 

chlorophyll b end t.ot.al chlorophyll. 

All the 20 " .. letla. under test. sh~ .uac.pt.lbl11t.y wlt.h 

yaryIrq aymptama ot mUd rnoaalc, mott.ling, v.ln 01 .ring, leaf 
t118tort.ion and stuntin;. 

C'n the beau of 8ympt.omat.ology, t.t"anamisslon, host.-ral'lOe, 

phy.1cal propert.1e. and electronm1cro80opy, the virus undet' 

test ... ident.ified .. COIJInOft strain of tobacco mosaic v1ru •• 



CHAPTER 1 

INT.ROWCTIC»3 

Chilli <§:W&gwn IDmwm L.' belong. t.o the q.nue 

capsicum end i. one of the ahler apia.. of Indi.. In 

Andhra Prad .. h it is cultivated 1n an area of 1.91.411 

hectare. with a production of 1,91,511 tonne. (Append~I). 

A major port,ion of oh1.Ul is ccn.aumed within t.he oountey. 

ScM quant.it.y i. I alao export.ed a8 dry -pod. and as an .. san-
__...--

t1a1 contribute of c::urry powder and hot ptekl •• ~o several 

oountries. 

Ch1lli 1. a conmon host. f~ .averal fungal . bacterial. 

viral and mycoplasma dis.as... Any lOS8 caused t.o th18 crop 

direcUy affect. the nutritional hablta of the peop1 • 

'lbe 11\era~ur. pert.aining t.o the v!rus di •• asea of chUl.l 

revealed t.hat. it i. infected nawrally by 21 different. virus" 

and arti! 1c: 1ally i:Iy 17 other viru.... Amon;J the 21 .. tru .... 

reported t.o occur naturally an chilli. Indian Chill .!. mo.aic 

viru. (Me Rae. 1924 , Jhe and Raychau.dhury, 1P56), potato v!rue 

Y (Jey8l"ajan and Ramakrlahnan, 1961, 1969, Josh1 and Bhargava, 

1.2), potato virus X (Ramakrl.hnan, 1959, Rao!1 .... 1970), 

tobacco moeaio virue (Kand.ewamy J!l Al. and Ma~hur n .11-. 1966 h 

cueumbor mosaic vir". (Anjaneyulu and Appa Rao, 1961 h and leaf 



curl viru. (Hu.sain. 1932, VasLldev •• 1ts4) have been 

r.por~ed fran India. 

a .. kr1shn_ (1961) reported tha~ 11 VlN." vere 

recorded t.o infect. chilli on artificial inoculation. 111._ 

ere potat.o viru. X. tomato bushy .tunt. Viru8. tomato rin:;z 

.pot. viru., pout.o aUC\&'b4 vlru., pOtato leafrol1 viru., 

potat.o .t.unt vina., broad been vascular wilt. virus, carrot. 

IIOt.tley dwarf v1rus, sweet pot.ato mosaio virus. Yam molIale 

vku ••• untlqwer moaaio virus, radtah stunt viru •• Tri.nldad 
"./ ---toIMatl> ~w1a~et! leaf v1ru., Trinidad toma~o bronae-leaf vlrU8. 

2l-1a1dad egg plant 110 •• 10 virus. ~to necr<"ll. virus and 

--.U yellow .. a1O vir ..... 

Many of the aboVe .aid Viru8. produce ..,..1c .ympt.oms 

on chllii. 

Since no infOl" .. Uon 18 available regarding the nature 

of the virU ( .. ) oau.ing lII08aic di ..... (.) of chilli 1n 

Ra,ala.e_ r-010n, d.tailed st.udies on due... incidence, 

tr • .tas1on, hoet.-ran;re, physical propert.ies, pur illc.t.lon 

.,d eleotr'on-microacopy and vari.tal reaction .ere t.aken up. 

t1te r .. ult. of ttl._ lnv_t.J.Qat.lon. are pre • .,teet 1ft thia 

th_la. 



CHAPTBR IX 

Ch111i (ClP'igqm Inouye L.) 1. a common hoet. for .everal 

funqal. bact.erlal. vir.l fl\d tnyCtopluma. (.U.a..... A mosaic 

cUe .... of chllli wu t1l:'at report-eel 1n India by r4c: Rae (1923' 

ane! Kulkarni (1924) in tn- Bcabay p:ov1nc.. Lat.er' t.went.yone 

viru •• were re~ted to occw: naturelly Oft ohil11. AIOoD;J them, 

IndJ.an Chilli moaalc: v1nl. (Ma Rae, 1'24), (Jha and Rayc:hau­

dhuri, 19~ pot.ato .1I:'u. Y (Jeyuajan and Rama)criahnan., 1961, 

1969' • (Joahi and BbUgava. 1"2). pot.at.o v!rU. X. (ReRlekrl­

ehnan, 19s9). ($lao U ...... 1910)1 Tobacco moa.1t: viru. 

(kandaawamy ~,11. and Me~ U M, •• 1966 h auownber moeaJ.c 

viru. (Anjaneyul~ ant! Appe Reo, 1167) , and l_feurl v1r~. 

(''' ••• In. 1932). (Va.udeva, 1_.) ked been reported from India. 

A detaUGd revi.., of ~. flve virus di.eu .. 1th1ah induce • 

... it! syrrptome on chilli, 1n India 18 pr •• ted below. 

2.1 TOBASCO MCSAXC VIRUS 

Transmis.ion of tobaceo moeaic: virue (nw) ,"0 chilli v_ 

fir.t reported by Palm (192) in Indonesia . Palrs and Joach.,. 

(1t24) report.ed the occurrence of t.hla viru. on pepper. 



2.1 . 1 Sxmrat2l!!at.olo;y 

Holmee (1931) rel'Ol't.ed four kinds of 8ylQptom& on pepper. 

Theae were (1) syat.em1c chlorosis, (2' local le.loM Oft leaves 

and conaequent. shedding, (3) delayed necrosis combined wlt.h 

eystem1c infect.lon and (4) .yet 10 ehloroels combined with 

atreaking and acme t.imea resulted 1n t.he death of the plant.. 

Nakata and Tak1moto (19.0) repctrted bright yellow mottlino of 

l •• va eaueed by ... 1'1nr;r atrain of toNoco moeato vtrue. 

KovaohfMIky (1~'2' reported two t.ypea of symptoms , lICut.e ant! 

ohronic ~ pepper planta. ChamDerla1n (1941) reportet! 

temato streak v1he •• Uaift of 'l'MV, wh1eh cauaet! mota.1c &DOt.t.11ng 

ant a tunt.lng • 

Two strain. of TMV were 1801at.ed by Me .Kinney (1952) which 

aaua" neotot,10 local lesions and strong 119ht green lDOIaJ.c 

mott1in;J. '·u.l.lar and ThcrnDerry (1958) deaor ibed a moaaJ.c 

die.eae wit.h =-l;ht. int.erveinal c h lot'oei. and mal.fcr1'Qed frulU 

. -by •• train of TJIlV an<! n~ it ea • Tomato • t.ypical mosaic: VirUe·. 
~ 

Maraki.hi (1960) report.ed • new TMV .train which aausat! 

.119hUy raised ret!dJ.ah brown streak. on fruit.. 'Pletcher (1963) 

r.ported II strain of THY which caused main vein necroais of leavee. 

Greenleaf ~!l. (196') 1.ola~ed a atrain of 'l'MV an~ named it 811 

S ... un latent tObaeoo meseta y1ru. ( 9LTMV), 1fI\J.ch caused •• ver. 

l.at mott.lll'1J, wrirlCkling and necrotic patterns on atems. 



'eldman !IS.I!.. (1969) repot't.ed ithat. economic 1088 va. 

cauaed by TMV in capeicum f181a.. ran-a; and Ranlakrlah"an 

(1169' report.ed that TMV cde_' reducrt.ion ift ohlorophyll 

content. and lnor ... ed the nte of C'uplratlon. Nambiar end 

Rl8Ialaiehnan (1969) obe .. YeCJ that. the rate of increa.. in 

r .. piraUon activit.y wea lnfluenc~ by the 89. of the plant 

end lntertalt.y of infect.ion . 

kl (1970') conduct.., inooulat.lon t._u at. four 

different. .t.~ of 9rowth and report.ed that t.he tobl yield 

of riPe~. reduced principally by early infectlona. 

It leaf curl1ftg atrain of TMV w .. reported on £.. (ryiS!!9W 

var . ql:o •• um cbaraat.erJ.a«! by the .ympt.C88 of JDOIIa1c lQOt.t11n;* 

bllat. .. llrJ, malformation and dJ,.toI't!OD (h"ker'OU., 19'71). A. 

.t.r.1n of TMV t.ent.at.ively n&mad • 'virus producing local I-lone 

on t.obacCo· (VPLIT) w" report.ed by Ma~ n ti,. (1971). 'lbi8 

V1ru. caused mot.tling, cblotosis, lea! wrinkling and retarded 

qrowth. A .train of TMV.aa isolated by reldroan and oremianer: 

(1172) which wa. named .. ~ vnu.a1 atrain" p:odua 1"" mosaic 

Ik)ttl1nq, v.in clearing, ehlorali. and atuntlnq. 

Pr~ and V8I'nondea-Nort.b Co". (1972) 1.01ated two 

atrain. of TMV from 100al .ar1.tiea of cape !cum with .ymptome 

of moa.tc, at.untinq end leaf and fruit d.forma~1on. 



.0,; , 
. - / 

Hisra and Sin;lh (1912) report.ed about. morbid anat.omy of 

moaa1c infect.ed Chilli plants which developed small leaves and 

dlaocganised vascular bUndle •• . _ . .., ~ . 

1- = __ . 

Rogcm:dno ~.11. (1'72) report.ed t.OIIIat.o strain of TMV, 

whiCh caused bright. yellow lIIOIIaio. redUct.lon of leaf aize, 

at.ern neareeis. defoliat.ion. at.unt.ing. deformat.ion, and 1%'0-

due" yellow spots on frU~. They alao report.ed tobacco 

strain wit.h s1lll11ar aympt.OIII8 aloft;J wlth light. int.er".inal 
, -

lIIOIIaic. ~ -- ~-- -

TMV from lW,Joalavia. .. 
Aleksic and Marinkovle (1981) isolat.ed TMV from nat.urally 

inf_ted chilli pl.nt. with symp\olllll ~._moaaJ.c 1IIOt.t.lin; • 
. , ,s.' I • .:. • - , 

c· ' •. y. 

A .trab '01 t.obacco mouSe viru. produeinQ .mall local 

1"1~ on chilli wu reported by aebre Se1. ... i. and numaa 

De Vaulx (1981). 

-

Iluggal and Sinqh U,.I) rec:o~ ete symptoms of virus 

affect.ed capsicum plant, ISS reduot,lon in relat,i". growth. net. 

.. similat,lon rat.ea. leaf area rat.io and chloroPhyll •• 

chlorophyll b and t.o~ chlorophyll. 

{ •• 1 



A .trein Of tobacco mosaiC vlru. produolnq an unfami .. 

11. mosaic wlt.h •• vere mosaic mottllnq on all perU. of 

plants and yellow straaks on fruits waa r4lpOrted by Nagai 

GAl. (1981). 

Pop (1981) lracuoat.ed the peppel' ev. nu nanula plant.. 

with papper strain of '!'MV and obeerved yellow moaaJ.Q on lno­

cula~lon. Purt.ber. he recorded t.hat the dis ..... !~enal~y 

... hiola in warmer periodS. 

ozalao and Mgeleacl0 (1981) conduct.ed st.ud1_ an 

tallat.o atrain of TMV and report.ed that. t.he diS ••• was severe 

on capa1CUIn by producing neoroUc .pou C)I\ .t. ... and fruita 

and moaaJc mott.ling on lee ...... 

Sulaiman _d QiJnw (1981) d .. crJ.'l.s t.ypical .ympt.oma 

developed by THY all leat puck __ lng • .,.ina! nearoei.; .t.em 

lealons aM irregular black UlarklrQa on ripe fruita. 

Bett.i at..I!. (1993) reparted i:hat. TMV waS infect.leus on 

seeds (seed co at and endosperm) of ch1l11. 

Erkan .nd Yon:an (199 3) repc.rttd a stra1n of TMV on 

pe-pper which In<!uced eympt.ana such .a wilt.ing. at.unting. at.em. 

necro.is, defol.s..tl.on, mos.ic and leaf and fruit. deformat.ion. 



Tbbacco moa.1c virus ... eaelly tranamis8ible thrauoh 

sap. Sap tranamJ. •• 1on of 'lMV vas repoZted by s."..al varkere 

ria .. Palm (1923), Mol__ (1937), Nakata anet Tald.MOt.o (1940), 

Ooolit.t1. and 'Ibach.. (19.2 " Rov.ehewky (1942), Kohl .. and 

Rajan (1944), Chanb .. la1n (19.'), ~abala and Dellea08t.a (1941), 

It: Klnney (1952) , Newton" (J 9S 3 ) , MUler and Thornberry (1958', 

Murak1ab1 (960), Z.k.arcu. (1971), Mauar .& Ai,. (1971), 

ian.. (1972) an~ a_dill 1110 • !!. (197Z) • 

Lojek and OI"lob (1973) report.ed tran.mi.81on of 1MV by 

J1Y!\!! R'r • .t.s',. 

Me Kinney (1952) l'eportecJ • ..cr borne nat.ure of 1MV on 

pepper . o.&ki (1981) reported aeed borne nat.ur. 01 '!MV in 

cepe1cum plent.a . RcQ03IlIlno ana Anoeleccl0 (1981) reparted 

that the moa.ic d1ae.e of TMV (tomato at.raJ.ft) vas tran .... 

• 1tted by ... ds. 

Tosio _ MltroY!Q (1991) autJC1ea~ec! the use of healt.hy 

.eed steck a8 t.he seed itlfeat,1on vaa ~t..nt 1n epidemiology 

of the tobacco moeaIe: virua. 



MUler and Thornberry (1958) r.porte<! lftfeat.lon of t.oma~ 

atyplcal mosaic st.rain of TMV which pro<!uced at.em necroUC 

lesions on s. IgDuum L. var. California ~ ... only fteoI'O~J.e 

leslona on :Dtt.!gt IKtmon1um L.. .2 • • &9htli. B,. qluS1noai L. 

end mosaio mot.Uift;;J Oft J,yggpenio9}l sscy:\ent9'!! Mill. 

~eki.hi (1960) descr1bect necrotic pod streak strain of 1'MV 

whk:h produced local i.aiana followed by syat.em1c mot.Ue Oft 

li. Sab!cH!! L~. S.uun ed only looal l-ion. on H. t,bflSNP. L. 

var.~ and tabaaOo peppel". whl1e !!h!!!S!W! yylg .. '. L. var. 

Pint.o and SCot.ia remain unJ.nEeo~ed. Greenleaf.!.1i.l1_ (1966) 

obe .. "ecS t.hat t.he samaun 1 atant. t,obacao mosaic virus prodUced 

local 1 •• 1oM en I.. t.tbgm L. " ... S_un NN aDd Xfntbl. 

H. [Matici Linn., I_ £!mm.<1I. ~. Illv.,,," ap80. and come •• 

ti- glytlnoy L. , .2. !!i[fP!ODlHm L.. and GheD2Rod!ulft tmtEIDt.i&9A:9£ 

Coeto and Reyn. Peldman and orem1aner (1972) "portAe! the aymp­

soma produc~ by the pepper unuaual .train of TMV on PlantSI 

minw Linn. and an all t.eat.eet cu1t:.ur .. of li. YMSum L. _leapt. 

on turkish ~baCOo. Verma and Singh (1913) reported 8 new hoSt 

for TMV .. SOQObUe. Syere1!. Oel:lE'e Se1asai. and 'Duma. 'De Vaalx 

(lSJEU ) l.olat'Ad a new atrain of TMV# which produc" amall local 

lalons Oft tomat.o end SelQum f!;l!lte!gene L .. Waqal n.l1.. (1991) 

ducr1bed the pepper .tras.n of TMV which produced a new moaal0 

diae_. on aweet pepper and very emall. local les1on8 on l •• vee 
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of I. glutln"SI L. T~1o _15 Vil"tenl'>v (1981' r~ted an i~lat.e 

fr~ pepper CV. Nieka Slpka. which Cau8ed local l.elou flIl 

!!. glutin<"S, L. !i:rkan and Yore.n (1983) r~ed that a etrain 

t:i 'noIV induced latent. Inhction on t.Mlatn. ohl~l"It:1a local 

laslons nil OoIIIphrena. nectht,lo ltlOal lesiona on PhMeglU!! 

yulgsi" L. local and aystemlc 1I}'1DPtt'!118 on P!\uniA hybri~ •• 

The l1t.eratrJre on holt. l:'8ftge of t.obacco moealo virutl 1.8 pre-

aantad .1n Table 1. -
I 

/ , " , =' . 
., 

'1 .. 
2.1.4 ,. pr .... pe,rti. :, 

~ .-, 

.... ..--r- - ~. 

'. ;..--......: 

The lit.erature on physical pr~iea of vl!'loue nralns 

of TMV 111 F ... nt.ad 1n Table 2. -
2.1.5 PurlUsat.lnn and l!!legk® misr?!c,",PX 

-
<II _ ... 1 

~. 

fir'l111~""!l.: (1961). ,.lacher en'" ~khart (197., tM.ir .... 
fled cl.IC!umber lW'9aic v!rue fr ..... c"'WPea. Lima aM Nelson (197!S) 

purified equash lM8aic virus. K ... vaaarthy and O"vlndu (1176) 

repnrt.ed a new lIIOdified 1IIet.h0lJ f('lt purif1cat.itoft of plant vt ..... 

Wetter §.!l. (1984) purified pepper mild 1Mt.tJ.e v.l1"W1. a s"ra1ft 

of 'lbbac:o vtrue 'rdfl infect.ed pepper plants by ual1!l9 rate-JIcnal 

denalt.y gradIent. aentrii!ugatir'ln in eua1"088 (10-50"). The yleld 

of virue ."1.3 9/ko t.18sue. '. 
f., 

- f' . , 
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Miller and 'lhornberry (1959) reportecS t.hat. the t.amat.o 

.~1e.l .moea1c virus cont.ain rod shaped partiel .. me.-ur1no 

800 x 15 III -.l. Slectrenmlc r oorapha deveLope(! by Greenleaf JIl.ll. 

(19M) .howed t.ypical TMV rGda lndiat.1ngulehable frem t.hee. of 

the .t.and.rd THY strain. Bleatronmiarooraph. of pepp .. unu8ual 

strain of TMV by Peldman and or_larter (1972) .howed numerous. 

atraiGbt., rod ah.pec.t part.J.ol .. reaembllno thoee of CCIIIIlCm .traia 

of TMV. Home n~. (1916) appl1ed ntIQa~1ve etatnino oarbon 

f 11", t.4JOhn~qu. for eleet.ronmlcraeoop1c atudt_ of 'l'MV. 'R.yael'll 

.5.1l.. (1915) observed '3' _13. el ..... 011 ~rt101 •• which wer., 
.-

1nt.ae~ea (300 nm 10t¥J, sub part.1&:l .. (150-240 mn) and 

.hor~ partie lea (70-150 am). J.anie (1979) report.ed roc! ahaped 

partiel_ of (300 run). Erkan and Yore.., (2983) reported a -train 

of TMV with rod ahapec! partiel_ of 300 x 15 nm 1n ()J.mena1ons. 

Several varieties of pepper were teet.ecl aga1Mt. THV in 

different. part.. of t.he world by v .. 1ous worken. Reao~lon of 

aevere! varlet.iea of pepper t.o vuious strains of 'l'MV 1. pre­

s_t.ed in Table 3. 



Table 3. R.ac~lon of ohilli vu1et.lea to ToDllc<:o Moa.J.c Viru. 

S. 
No. Name of t.t' .. e variety 

1. Anaheim ohilli 

2. Banana 

3. Cay •• lOftCJ pod 

4. California wonder 

5. Golden California 
Wond .. 

Type of reeoUon 

Neorot..lc local I_lone MUler and Thorn-
berry (1958, 

Mot.U 1ng and at._ IUller and 'thorn. 
ftearotic le.1oM berry (1958) 

Necrotio local l •• lona Mlller and 'Ttlom-
berry (1958) 

Mot.U111O and .t_ Miller and 'ftlorn .. 
neer 1c 1 •• lona berry (1958) 

Mottllrq -"d .tAm Mll1e and Thorn-
neQro\ic l .. 1.ona berry (1959) 

6. Hurl • . • arty qlant. MQt.Ulncr k11ler ~ ""om­
berry (1'58, 

-~ 
7. 1l11no1a---PsW Keorot10 local les10na 

8. Large S.ll 

and mot. tlino 

Mottling and necrot.ic 
local l ealo_ 

t. P1la1ent.o perfection Mot.tl1rQ 

10. RLaby Kino 

13. Yolo Wonder I 
14. Pine tree I 

15. Several pepper 
variaU_ 

16. P1'8R 
17. PAl 
18. CheJwran1i 

1 

• f 

ReeJ.at.ant. to THY 

suecept.1ble to samaUD 
la~en_ strain of TMV 

fUller aM ThOC'ft­
berry (1958, 

Miller ..... Thon­
berry (1958) 

MUler anti 1hor1\­
barry (1958) 

Hiller .... d ~ 
berry (1958) 

Miller end '!born­
berry (1958) 

Cook and And •• on 
(1959) 

Plet;cher (1.3) 

oreenleaf .& .Il. 
(1964) 

Danko and Mlchall­
kova CJN~' 



n 
TEAe ~ (conM ••• ) 

s. Mame of t.he "ari.~y Type of reac:t.loft Raterenee 110. 

It. ~~. J Re8i1Jt.ant. t.o the loOal Lee .nt! Sm1th 
20. I l-ion type ot W.a- (1968 ) 
21. £. ~b!D·D·1 I t.lon due \0 ~. pre-

sence of • L' qene 

22. C:alUcr:nl. Wonder Systemio Inf ect.1cft I 
23. Perf eot.ion Syatem1C 1nfec~1on I , 
24. Yolo Wonder l.OCal le.ions I 
25. Yo1o-v Local. 1 .. 10 .... I 

I 
26. P-l1 Locill. 1.slOCU1 I •• 1 __ n end or.-1. 
21. Med1can LoCal 1 .. 10_ f aner (1912) I 
28. Nev Carolina LoCal 1 •• 10na I 
2 •• HO~ peppe&' Loaal. leslo_ t 
30. PiDlon ~ LOcal leslo. t 
31. LaC.I l .. ~ 

, 'l'a))IuaaC) __ 
t -32 a.c. 46252 Local leaiona • 

33. Yolo Wcm<!er Reai.tant. • M. Yolo-Y R_lat.ant. I 

• 35. ev. 136 R .. lstant. , Moral ~§1. 

t (1990) 
36. rl~ l~a Giant. Sueoept.1ble t 
'¥I. lSarly Wom ... uac::ept.1ble I 

38. CY. Sor;aksar 1 t Suac.ptlble, .ystemic MeJcsic and I 3 •• -'1-12 t 1nf eatJ..on .... lnkovio (1 i91 ) 

40. zel.,l ro~nd I 

'1. Cv. LaDuyo SwsQept.ible, al'sUmio O.~e 8el ••• l. • 
iftfeat.ion Dual. De Vawx 

(1981) 

42. New i'ac:. Syst.emic 1nf eat,tOll I U-oal !l ti.. (1.1) .3. Shin Sek19Ue Syst.~a in! eatJ.oft I 



a .2 CHILLI MOSAIC VIRUS 

2 • Z.1 Symptpm.:t.gl9RX 

A moe.1a dise... of ahUll w_ f iret report.ed by 

Jot: R.. (1923) and Kulkarni (192'). Kulkarni (192" reported 

t.hat this diee.e caused considerable reduct10ft 1n yield. 

Diaeaaed plants exhibit.ed leaf diat.ortlon with bli."erin; 

and pl'OftOunoed 1I\Ot.t.linQ. Purther he ablei've.! t.hat early 

1.nt'eat.1ona c .... ed elMem. ~ flower. an fruit.a and 1 ... 

in! ect-ion ~mall and diatort«t f.uit. formaUon. "he _---
;-7and Raychaudbur 1 (1956) reponed .ympt.oms like moe.ic mot.tJ.i1'4, 

d!at.«tion and filiformit.y of l •• 'WI8, 8110ht curllJ1Q, maro1nel 

rol11no and at.unt1n;J of l e .... in ch.illi JDO •• lc affect.ec! plante. 

Ml8hra and S1n;h (1913) raportedthat. chilli ooa.1c: caused at.unt.ec! 

growth and ~isor9anl.ed vaacular bundl_. 

Vdude"a (1954) reportat! ~.t. ch111i mosaic virus w_ 
... 11y tranemlt.t.ad thl'O\lgh sap and .phld aRb!. gqaexpli. 

I~ 

NU'lani anf'1 Shastry (1 9S9) found that t.he vect.or. MyJu. Rlr.&9'" 

A. a vooxm! Uld 6. g01laxpl, transmit.ted chill! mosaic viru. euccee .... 

tully. l'urther, t.he vector-transmi.sion was st.udied 1ft detail by 

Hulani and Shastry (1962) . Dubey andJoahi (1914) <::onduct.ec! 

tranami.alon atud1ea on APhis qoe.Yp11 cau.ing Chilli mosaic. 



iChatri and Sekhnn (1"4) repore._' that ~he ohilli .,.aie v.t.rue 

c:2eU1d be ... 11y transmitt.ed by 6Phll a!!!!JRll.. 

Jha and Reyahaudhuri (1956) .reported that. ahl1U naoaaio 

...... Uy tr.malllit.t«! by .ap inoculat,lon t.o Es.cn»1Q1 !.abMW I." 

I. SllkISym L. var. WhL~. BurleY,,". ql""UP •• L. , S..,llQW! DWMm L., 

brSYD&I bxer1 !2t Vil ... S\RUIId.! U'&"" Lu £. !D!W2 L. VU". 

q,Ul.'iN. and ~19\! "ngW1!'! L. '1bey a180 C'eaorde<J that 

pot.at.Q v~ee presletent and Gralo.· Defiance aDd PH"" 

It.rMnn1\l~ L. were aymptcmle8s our!.... Verma and Singh (1"3) 

recorded a new h~t !OO9tN! KJ!Ilaa£ fer Chilli mea_lo vlrua. 

-'ba lilt! Raychaudhurl (1956) .ta~ed tlhu the Inc:! 1_ chl111 

mosaic virua had • thermal tt •• th p()ln~ of 55 ~ 60ee, c!11ut,1f'ft 

point. of 1 &25000 ~ 1830000 end _. eat!v. f~ 15-22 t!aya 



L 

ACOordil'9 to Jha (1953) chil11 varletie. NP20 and NP23 . 

were r •• 1atant t.o ohilli mosaic virus. Anand .!l11. (1961) 

screened 132 vari.tiy of oMlll belonQing to six <!lfferent 

spec i.. Cap.1s;Uftl AfJDYWI!. ~. fEU U:.e!Q!D!, ,. m~ergsvpum, 

.£. pendulum, S. pW?!8CMI! and s.- .!os_a.. Jote fountY that. t.h 

varlet.J. .. Puri R." PIa! oranoe, ICondlverum" ~ and lac.l 

variety were reat.tant. \.0 chilli. S lrgh (1913) 1ndioat.etlJ t.hat. 

chl1ll varlet1.. viZ Purl Red, Purl orange, Q2' Kond1verwn 

J\U"ther he observed \hat 6 ftlOl"ehybrld. via." A12?, C1" Ie 3425, 

Ie 3 •• 0, IC 3588 and XC 3'" were free from moaaic. 

2.3 CUCUMBER ft:OSAIC VIRUS 

tlooll1:.Ue (1921) reported "-hat cucnambc moa.1c virua C01.lld 

infect. peppee- planu. 

2.3.1 Symptgmatolgax 

Doolittle and Walker (1923, 1'25) duerlbed a~oms of 

OW affect.ed chilli plant.. as downward ourling of younger 

leaves alonq the midrib, mott,linq, rectuct.lon in leaf .!.aft" 

shortening of Internot1e." compact appearanee of planu" 

narrowed and filiform leavea and vut.y fruit.. with dark green 



, 

outgrowth. Sout.hern celery rrcea1c virus, a strain of CHV 

.... report.ed by wellman (1934.) from Cube and Plorida. Th • 

• J.ru. cau. •• d .t.unt1n;, leaf c!i.tort.1on with greyi_ coloured 

markings without fillformity and the plant. showed .tan'tk! 

appearance. The bloeaom were dropped an<'J malformed flowers are 

produced . .Kovachewky (1 NO, 1~2) from BulOal'l. repar~Gd a 

·Aoaet.t.e dUe ... - of pepper c .... ed by CMV. He obServed dia-

torted and ... ymetrical 1 •• ".., necrot.ic patch- on at..-, 

some t.imes like linear pu.tules alon; atema and reduceCI fruit. , 

.ett.ing. Doollt.Ue _d ~aumeyer (1952, 1953) deac:r1bet! a r1nq ... -spot. d1 ..... -Of pepper cau ... by a strain of CMV, which vaa 

chareater iaec! by large chlorot.ic ri"'1s and oak leaf pat.t.erns 

en old 1e.... and concentric yellow r ~s on fruits. Simona 

(1951) d4tecribed 3 .traina ~ CMV via., aouthern cUC\llnber mosaic 

v1c'us, calico virua and pepper oak leaf viru.. Sout.hern c:ucwnber 

__ .10 v:lrU8 caused vein a 1 ..... J.ng, local obloro.1a, •• vere .t.unt­

in; ancJ red spider like lnjW:Y4t oak leaf virus caused vein clear­

in; and necroUc: Oak leaf pat.tern and seneaeent. l_v .. while the 

Calico virus cau.ed vein clearing, local n8Cro.is and calico 

mot.t.le. 

Anjaneyulu and AWe Reo (1967) report.ed a mosaio dl.e .. e of 

pepper in India which was charact.erised by mose1o mottling ant! 

varicu. t.ypes of leaf d latort.iona mainly ellh1blt.lnQ fl11fCS'm Ie ! 

t,ip. J'urther# they st.at.ed that t.he infect.ed pl ant. exhibit.ed 

marked st.unt.ing and reduct.lon 1n SiZe of leaves and warty awell­

ino. on fruita. 



L 

A.aath1 and S1n9h (1975) c!e~1bed h1.topathological 

aY'Rl*OIIIe 1n CMV infect.ed plantM. Nltzany (1975) r ported 

that. CMV cauaed orowth r.duc~lon and death of the planta 

.,d also encouraged root. pathCQeM like Mhium. end 'Y8 .. {um. 

Iqr s.o- ~ Il.. (1985) ob8 .. ~ *JSDpt0IM like necrotic rinqa on 

leaves and Oak leaf pat.~erna and systemic infect-lon with narrow 

1 •• ".. and yellowisb green mot tl1",,- • H. a180 racer et! small 

fruit.. with wrinkled or bumpy qrowth and dvk <lepre .ed speta . 

3.3.2 T£~.S19A 

---_---
1loo11tt.le and walker (1923) r.port.ed that cucumb .. mosaio 

virus vaa mechan1cally tranamit.t.ed t.o ohl1U plent.a. J<ovech""~~ 

(1940) tranamit.ted the viNs by Mpvs RKI1gU. Doclit.U. and 

~meyer (1953) shOW«! tha~ the rJ..nq spot .train of cucumber 

mosaic virus was mechanically tranalQie.lbl.. SiJDons (1955) found 

that. the cucumber mo •• lc: virus was tran-it.t.ee! by the three vec­

tor'S vla _ I ARbil qg.!!Ypl1. MUll! W!19" and ARbie ry!&C:Y. 

Saal.,-Maraao and Solymoa.y (1963) re}X'Jl:'ted "he tranem1.aion (Jf 

ououmber moeaic ".true by Mpya R,tE'1cMI Aphi. M'Wt." and 

Aphis gtggclvQ[a. oat\ko and Praal1cka (1966) reported !:!pu, 

ppl"'ic.! as a veatoz' transmitting t;he mosaic cauaed by eucumbu' 

mo.aic virus on chillies. ADj aneyulu and Appe Reo (1967) .~ud1ed 

tho virua-WlCt.or r(l)la~lon.hlp and at.ated t.hat. ~e aphid AR)ll. 

goaypi! vansmit-t.ed ~. CMV tao Chl11i 1n non"~81.tant manner. 



Horvath and Sa irIIIai (1973) reported that the • E • i.alate of 

OW waa transmit-ted by !1Y!Y! WlleH and alao by aeet!. 1:.0 

wUd cuCumber. tl.lbey an(! Joshi (974) re'(:)Orted th.~ • ainqle 

nay. R'1'!ie,. could U-anam1t. t.he viru. 1n non-P8ras..tut manner: 

t.o C'p!1sum fDD!.Nll,. D8brot. (1994) repart.ee! non-pv81-t.ant. tran.­

lIlia-lon of CHV on pepper by fI1x!y. RUs1g .• ,. R.acah ~ Al.. (1986) 

reporte<! t.ha~ eM" v" tranamit.ted by Aphia, Sitrwoll, Mx!Uf 

e"!!S'. Md !!.S'o!ipbum eyphKI1&'!. under field conditione. 

2.3.3 HQ!t r!DA1 _____ -_--
'l'be host. range of oucumber moeaio virus 111 prdented in 

Table 4. 

'-Ceordln;., t.o wellman (leJSa' the SaltHem Celery moe.1c 

strain hac! a themel Inaoi-.1 vat-ion point. of 15 -c and a dilu-

t.ion end pOint of 1.10000 ana was atrrtlve !n vlUg for 6-9 deye 

at. room t.empera~.. The 1'1n; apot. atrain r:-eported by t)oollt.tla 

Md ZauJMyer (195 2) had a thermal Inaetl vat.1M point of '0 t.o 

12 tIC ant! a dl1ut. ion end point. of 1,10000 and lo~.vl toy in v1t.r9 

for 4 days at 1See (room t.emperature'. S1moma repcrted (1957b) 

pepper Calico aUain and Oak leaf atrain. vhJch had • ~1 

inaot.l vat.ion pol,* of 65 ~ 700(: ane! a dUut.1on end point of 

1110000 to 1.acooo. AnJaneyulu and Awe Rao (1961) fa.ll'ld that. 
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the eucumber moaak: virus on chilli had a thermal dea~h point 

of S5 to 60·C and dilut.ion end point of 11250 t.eI) 1.500 ana ... 

ac~ive fOl' 12-18 hour. at. roOll'l t.omp«ature and 36 hour- at. lO-C'. 

~at,h and s:alrm-.1 (1973) recorded thet, 'Bt laolat.e of CMV had 

a t.hermal 1nect,i.at.lon 'POint. of 69 t.o ,oee, dilut.ion end point. 

of 10'" t.o 2 x 10- 5 and .at.ive for 19-22 daye. 

ahobar. and ~ (1".) conduct.ed purification .\U(~U •• 

of <:MV Dy-~ed preclplt.aUon. w1'" 8 per c~t. pm (poly 

fthylene Glycol) and 0.2 M HaCl (Sodium ohloride' 'ollowed 

by pm 801ublit. qradiant. (0-6" PEa at.abl1iaed in 35.5" s ucroee) 

cella lfuqat.ion. V1naa yield. war. 500-&00 mg/kcJ fr_h t.ie.u •• 

Purified preparat.ions were hiGb1y infeatloua and contained uni­

form viru. partiel_. 1be aadement.at.1on pat.t.ern lIhowed • a1n&)le 

peek indicat.ing that. no W:JqreoatJ.on oaourr ..... 

noo11t.t.le an~ zaumeyer (1953) reporter:! t.hat the var1_1811 

"California wonder' and -world Seat. .. • were .uecept.1bl. to eM\' 

1nf act.ion. Cook and Ander.on (195 9) report.ed t.bat. the 

CCAPt1sYPl tnruylll ve. P11 " .. oemplete1y auac:ept,lble to CMV. 

Pr .. llak. (1967) revealed that lnfect.lon vu l e.t. on the 

y.,. leU.. Morayak. and PeR. bJ.rma1 (1970 ) indicated that, the 



eapa.1cuJft hybrid vari"y S3/B vas telerant. to CMV. S4ICcardo 

(1973) fOWl(! t.hat. 9 lin •• out of S3 linea of Cmigu19 Inn\lqm, 

10 linea out. of 12 of £ . f[u1\ao"" and one 11ne of 

s. R!R4!!Aym, S . ml<gogf£PJ1n and ~. Cb1ng! vere r •• 1et.ant. 

to CHV. Moor'man and Woodbridge (1983) obServed tha~ the variety 

Yolo wonder vas au.cept.J.bl. to CMV. 

Z ., POTATO VlIttJS Y 

!Y!J?S.9I9S~~ -----
/ 

DllYid and StorDar (l Nl' recorded potato viru. Y on 

Ctp,1CUD\ lOMI planU . They cSeacrlbM the symptoms as 

indef lnl toe f l«llt. on the 1...... and a .110h~ -vellino of the 

wina and dark qreen mosaic mot.t.ll1'tO with wavy 1l\U91na. Ift 

older plante Chlorophyll bebleen veins ... complet.ely de8-

tl"oyed wit.h "h1t.. aon ... 

Jeyarajan and Ramakri.hnan (1961) do.-cr1bed eymptccs of 

natura lly infect.ed chil11 planta by po~ato viru. Y, a. vein 

aleU'ino , mosa1c mott.ling , redUctlon 1n aue of 1 •• " .. , at-unt.-

1ng and reduct.ioft in t.h. number of flower buds and f~ult. •• 

'lbey added th.t. in ~if1cla11y infect.ed plant,8 , developnent. 

of t.he mldrib alQOe with the ocmpleta abaenoe of leaf 1ernlna 

... the charact.er1atlc symptom. 

..,.;\ 



Rana ~.11. (1971) t'eported a veinal neoro.t. .tra1ft of 

PVr on Chill!. 

Rc9oaa1no .&.11- (1972) repor~ed t.wo .traift8 of PVY viS., 

nol1Ual atra1n and necrot1C .train, the first. one c::a".ed t.yp1cal 

.. in bancU,ng, indi.tJnot __ 81c, .tunt,ino, flower a~lon end 

ddCC'tlat.iOJl and chlol'oUc:: atraaka on fruit.- end UM .econd em. 

aau.ee! veinal neoroaia , l..af did~t.1on, ft8Crot.J.o aP«*8 on 

fruita, .t.,m .plit.t.ling _d .evere .tunt.J.n;. 
/ 

-~ 
JIIar~8n n.!l. (1973) described t.he aympt.oma dewloped 

by a .train of PW en ohilli .. oharaeteriat,1c moea1c ancr 

b11.t.er 1ng on l.a".. • 

...... mcMIaJc, .yat..tc I'IIOtUing, 1 •• , an(J fruit. detonat.ion, 

'-nt.ine) and .pin_t.yof t.he plant. with POCX' fruit •• t.ing on 

ohUli. 

0.ak1 ~.ti,. (1975) oba .. ved green v.in banding, int.er­

velnal ahloroel. on 1 •• .,.. and chlorot.lc .tr lpea 01\ ateme .net 

fruitA of PVY iftf.at.! chilli plana. 

Olord. and NCIIII (1975) identified • necrotie lealatoe of 

PW on chUli. 



ss.mc.n. (l9S9) r epor;-t.ed t.hat. !fr!y. ;eer.1QU Uanamit.tr.ed 

PVY in pepper. wind and ickaon (l963) reported tr __ JQ1-

•• ion of P-VY by !1x!y. ar.Wg. ll. gt")e'xp!l, t!tS1:"~lPbum 

!Rlan1CgJ,ll, ~. Pili enc! A. ISkaSqll OR pepper . Jeyerajen 

end RamakJ:1ahnaft (1969) re~t.ed tral'lht1 •• 1on of FVY by ~b1' 

l2Imll. Mulappan !l.u.. (l.t13) repart.ec! the veat.ora via., 

AJ)bM AA,mi l , A. C:EISS1.Sl:I, A. DIU& and ttzh! R5.19.11 for 

pepper . 

--------
~ and OUmpf (191') tralUlJJJJ. ~ted only one 1e~l.ate of 

PVr (PW .... ) by MoM! eI[.1911. 

"-rare jan and Ramalc.r 18tlnan (196') reporte<! th_ potato. 

v1ru. Y on chilli had. l1m.1t.ed h<:'l8t range. ~nq 18 host. 

used in hOlit. ranoe etudi •• " the virua was tranaml\ted only 

~ G~vrjQt~l' masul,", Ntgo\\en! ~!!! 1 .. end li- ;\Vt.1nq!, L. 

It die:! not infect ChenopgCZ1J!m I!!!trlllt4So1ot Coe~ d Rayft., 

SlR!WMm AbiDeQ!!, £. 9WRMIUI. and £. eabef9lD.1. 



SaltiJlura (1953) reportet! ~.~ VVY on pe~ hatt a Vl .... l 

.1nac~lvat.ion point. of S3 t.o Slee, dilut.lon end point of 1.300 

to 111000 and lon:;,evit.y .!11 !tUo for 48 to 12 hour. at. 25-29ttC 

and 66-82 hours .~ O .3~. 

Jeyarajan and Ramakr1ahnllft (1969) obll .. ..s t.h.~ PVY on 

chUl1 h~ a t.hermal .1nacU .. ~ion point of SO-55 ee, dilut,ion 

cd point. ~oo and ... .,t.J.v..m viyg for 2 deye at. .room 

~....,...tUr. and also at "'C. 

Marlawan U~. (1973) report.ed that, the PV'I oft chIll! 

had a ~ermal inacUvat.1on point of 5S ee, <Ulut,lon eM pout. 

of 111000 t.o 112000 and wee acUve in vlt.[Q for 5-8 houn at. 

23-28ttc. 

Khatri and Sekhon (197.) lnd1eated ~at PVY on ohill! 

had a tmermal lnac~l vat.1on point. of 55 t.o 60-e. 

Giard. Md Nome (1975) reported t.hat. an isolate of ftVY 

on pepper had • thermal inact.ivat.ion point. of 5S"C, dllut.ion 

end point of 10-3 and va8 aot.l.,. !!l vlts;p for 19-24 hour. at. 

22ec. 

" 



Laind .!Si.ll.. (1964 ) report~ that. PVY f r om pepper eon­

aiated of fl.-ova rod shaped partlcls of 694 ,mjU 1n aiZe. 

Alralfull !l.!1. (1970) obeerved PVY as flexuous ro<'8 

of 730 m;u length. 

Nela()n aM Wheel .. (1S12) report.ed that. Arlaon pepper 

Viru8 ' (a .train ~) conalaUd of elexuoua rod ahaped 

par~ ol7i2 too ;: 22m " lanqt:;h. 

Cook and AndersoCl (195 i) repoc-ted t.hat the C!p!1cym I!)IIlWIJ 

.tra1n Pl1 wee r •• ia~ant to PYr. Cook and Ancfer~ (1960) aleo 

found t.hat. the variety BC .6252 ... alao r_18t.ant. to PW, while 

the ot.her vari. t.le. Cal1forni. Wonder , !'lorida oiant., Improved 

world eter and Yolo wonder vere etlaeeptible. Cook (1966) 

report., that. Yolo Y varifty aho.d hioh degree of r_1Stanoe to 

PVY. Niuany (1966) reported that. the variety Yolo Y vas resls­

t.aat. t.o PVY. Van dar ~er (1961) isolated. new source of 1' .. 1 .. 

t.anoe 1n the varle\ty MaQn1f Ambato. 

Jeyarajan and Remaltr1shnan li.t.ed (1969) 15 var1et.lea vis •• 

Ul-6 .. S. A158. ciaranQal , 832 . Pandurana, CA 733-1-1-1-1, It 123, 



/ 
-.. 

.~ -

I ' . . ' 

Gollaprolu, CA 766-1-3, A 125, A 126, CA 452-1, A 160, Roaogul. 

ed C 60A, Which were resistant. to PVY. . .-
. J' ., 

.' - 7,'; • 

Maoa! (1971) reported that. t.he varieU .. AqrOllOlll1ao-9 and 
-." 

" :::;. 0-

2.5 POTATO VIRUS X 
i " 

, 

_. . / . 

. ..I.'., ~~~ett._ (~aport.ed that. when chilli plant. w .. lnoau­

u~ with PVX, t.he aympt.oma appeared 10 day. aft.er 1J\oCl.llat.lon 

.. indefinite light. apot.a on lea"... They further obeerv.d 

wrinkling of lau'_, diatort.lon and ahedding of l.a".., nacrotic 

."eeke on at.eAl end planta .b8aame dwarf. 
- ~: 

, 
_.' 

Van der Mear (1932) described the sympt.o&u developed by 

PYX on capaicum asleaf wrinkUn; and necrou,c •. pota on leaf 

1l1li1118, peUolea and st. ... 

~ (lfl3) observed t.yp1eal mosaic symptoms by PYX on 

papper. 

at_t.ar (1936) deearlbef'1 symptome by a latent.potato at.rain 

of PVX .. a severe syat.em1.a necrosi. on pepper. 

--, , .-



David and St.ormer (19011) reported t.wo t.ypes of ~ 8ympt.0IIII 

by PVX on pepper •• primary .yq,tema and IMICondary .ympt.0IG8. 

Primary symptoms were nearot,lQ dark ring. on 'lnoaulat.ed 1 •• ".. 

Md .eaondary 8yfl'1ptom were bleacblno an(f puckering of youno" 
le ... , necrosi. and de.th of t.h. ent,ire apex. 

IWaakr1ahnan (1959) report.td the natural oc::ounenc. of 

PYX en Chilli variety CallfonS.. Wonder . 'nt. chief eymptCJ1ft8 

Mntio~ were st.unt.ing of p1enta, narrowed end reduced le.vee 

,,!~ mosaic pa~ and dark qreen ve10 bandlll9.. Fru.it. set. 

was ~1WlcJ .. ably. 

Paulua (1960) repoC"t.ed that. PVX -produCed ema11 nacrot.ic 

.petaI on lea.... of tAb .. co pepper. 

Varma .u.!l. (1910) obacved t1\. aymptclna of 3 different. 

strains on ~. e!Qdylum when inoc\&lat.ed "ith PVX. Strain ~ 

prodlaad local 1.810na on inClCulat.ed 1eavea followed by t.op 

necr:o.1e of the plant.. Strain ~ 1nduced local 1e.ions on 

incc:ulat,4td and uninocul.t.ed 1eavee and neoroaitl on at._ aftd 

pet.iol es , "'11e ~ produoed local 1eslont1 on 1nocu1at.ed l eav. 

vi thout. syst.emic lnfeotlon .. 

a.o ~~. (1910) reported a ring strain of PVX (1ft -pepper 

whicb oauMd moaa!A: mott.1inq and yellow chlor~c .pota on 



1ea,,- wb1ch lat.er developed lnt.o aya~em1t: lnfeoUon * I'J:ult. 

•• tt.1no was reduoed. 

Ramakr-Whnan (1959) f'be ... vec! ~h.t pM.to viru. x f&Wlt 

Chilli e~.ed 1oea1 n..,rnt.1o le.1oM r'ln a~",. glQW. L. 

and Ql!gnpgdlH!! paglDuJ!!.t s.. ""'''t,iQ~lPE C()8t.o .,d Rem. 
devel~ped red, r1n9 ah.ped flf.m-riec:r<"'t.Jo lee.1 I_ions. 

PlWgI ~ .e. !now axh1blt.ed .y8t.em1o In!eot.1~ 

vit." f .-tnt. -ahlorot. iC 1... ~ttJ.1no. Stilnym R\<K.W! L., 
!.. llf u«tsUJ?Wn, Phq,l,. RFJA,!i4D.1 L., !!S9'tant YbISlYm L . 

Val', 1'-\1n and lie qwt,Hl~al t.. developed neither ayat.em1a 

n~ locallaed .ympto • 

Reo at. al. (1910) C'be~ ttl." 1'1"'3 spot. str.in of PYX 

JS'nduoed local neoro.1c 1 •• lona with White .pot. at. centre and 

aurr~ndad by red-1i.h n<! Oft S'fr!!2b[!Qa glf'r2?!. L. 1l"lCai l_inns 

with c<"mCent.r:ic rino. on !!ttlJU -k!l!i!niym L. ,."d n«:rot1o lao,l 

lesion. followed by syst.emic 1nf~ti~n on N1SOt1sQ! t b8eH~ L. 

vat. it.a Burley, Marr1a1~n special, M.N. atrain aM li. glu\{DI"JIJ. 1.. 

2.5.3 EbB iolA W(\RlQl-

Van dar ....... (1932) repett.ec! that PVX bed a thermal 1nact.i­

Yat~n point. of 15 tIC, • dl1ut.10n ane! ~1nt of 1,100000 ,"0 

1. 1000000 and lonoevi~y ill ,,",0 of 18 day •• 



Reo n.l!. (1970) cbaerved t.hat the r1no spot. atrain of 

PVX had a thermal inactivat.ion point. be~veen 72 to 'S-C, ~,llu­

t10n end point. bet.ween 10.5 too 10-6 and we. at.lll active 

!a yltrq tor 19-20 t!ay. at. 2a-lOtte. 

Remakrlahnan (1959) reporMd that. pur1fied pI'.par.~lon o! 

PVX under electron mleroec0p81 revealed the presence of f lemoua 

1DGasurinq 5S()-600 III f in lengt,h. 

--, 
Orama (1975) reported a simpl. method of purifioatJ.on of 

PVX. In thla method emulc1flc.t.lon of the sap of Nisoti,nl 

debneyi (t.he 1JOtlrC.), precipitat.ion of the cell CQIIIpOIlenu at. 

pH 5. precipitation of the viru. with 4 pel" cent. polyet.hyl.,. 

CiJlycal artd aubaequent. purifioat.ion on • aepl)adex 0-50 Col ..... , 

u. involved. '!'he purity of preparaUona w. confl&btd by 

electron micro_opy, eedilNmtaUon aaal-pia, uv .pect.opho~ 

and chromatocJraphy. 



MATERIALS AN'O Mftlfcm5 

The lX'e • .nt .~ut!lea on mosaic cU..... of ohill! were 

carried cut during 1985-66. 

Chilli plante, ehow1ng char~erU~i4 mosdc: motCIJ.nq 

.ytnpt~, ~lected fran fields 1ft arid around 't1t'upat.i 

Md tI\oa •• eedling. collect.ad from TJrupat.l vere main"sifted 

in '-he flla •• hou.e in .eparat. pots. Inoculum from the 

infected pl mta was maintained on 30 day old ehill1 plant.. 

of variety X-2lO . For -oms experiment.. the viru. .... alao 

Ninta1ned on 30 day old tobacco planta (local varlGt.y), 

81,c0\1101 \lbJewn L ., as t.he virus produced pronounced mosaic 

mott11ng .ymp~oms on th • Chilli eeedlinQ. lIer" inoaulated 

at. regular interval.a to haw su~licl.nt. inoaulum whenever the 

neces.ity arl..... All th •• plants were kept. under insect. 

proof condit.ions. Nuvaoron and Roger vere spray«t at low C~ 

centr.tions (0 . 2 to 0 . 5'" at. 10 day internl to control ~. 

incidence of t.hr'lpe and aphid. em exPerimental plant.. . 

The percent-80s of 1midence of diee ... vaa calculat.e<! 1ft 

the following way . The area of the chilli crop was <.U.vlded 

into aep ... te plot.s . Tot.al number of planu and d18eased 



plants vere coanted separately. 11'le percentaoe infect-1on w. calculat.ed by UfJinQ the formula . 

The dl •• ased sampl_ Collct.ad from d1fluent reg10na 

were inoculat.ed on heal thy chUli plant.a by mechanical sap 

uan8mis8ion and one isolat.e collected from Chit.toor' d1at.rlo~ 
" 

" vu eat,eblished in the 91 ... hou ••• _ 

Chill1 moNic virwI was 1.olate4 by Ift8Ohan1cal inooula­

~lon froaa mosaic affect.ed planta of ChilJ.! collect.ed from the 

farmw. fields of Chitto .. , Prak ••• and Ountur di.trict.. 

durlno 1985-86 an(! maint.a1hed Oft 0)\1111 cv. .230 and "icot;iana 

~ 1n an in.eot. proof olea.hou.e. '%tie vUu. inoc:ulum 

extI'aot.ed f~m X-230 (chilli •• ) and 11. "btgym ,,_ ueed ~OUOh­

out. th.e course of lnv .. t.Jqat,lon. 

ror e,q,eriment. on physieal properti ot ttle virue 

U&sot.1tnl ab!Ggm L. and Cbenopodlum M!t[.ntSQolOE Coat.o " Reyn. 

~ taken a. tes\ plant.a. Nursery of both the plaftta waa 1'.1884 

in aeparate pot.s of 7S em diamat .. for about. 30 day.. 'lben the 

•• e4l.1n;;r. were tranaplantAd in Individual pot.s of 30 CJI\ dlamat. .... 



Vcr awc!yl1'Q hoat. t:'anoe studies. planta belol'WJing ~(') 50 

speci_ were .oim 1n dIfferent pats and transplanted in separate 

pots at 30 days aq •• 

v« vuiet.al r eaction. chilli variet.y X- 230 and .ever.l 

other variet1_ like X-2l5, X-180. X- 2IO, X-206, 03, 0 .. , 0S , 

107..,. 1079. 1079, Apuna, Cluster. 5.antUa, Papr1.ka-SO, 

. .. angel , Slndbur, lUran, S 11&# LIC-4S, 1081, "... also aown 

in earthen poU aepvately and twaneplant.ed when they were 30 , 

days Old . ~ _---­----- For purifiQation , several •• edling. of 30 day old chilli 

vv1et.r X .. 230 ware maJ.ntAined in about. 50 petAl. 

Pho8pha~e buffer of pft 1.0 ••• prepared by mixinc) 39 . 0 m1 

of 0.2 M sol ution of ~PO .. (Pot.a.aium dlhydrooen phosphate) 

wit.h 61.0 m1 of 0 . 2 M solution of I<:lftPO .. , 12"20 (Pot ... iuJrl 

lItOnohydro;en phosphat.e' (Sorenson, 1909) . The buff er .olutiM 

" • prepared for every 20 day. and kept in a refriQerat.CC" (lO«C) 

at. low temper .t.ur •• 



Standard extract. of the vtru. wee pre~ by maeerat­

!no the infected l_v_ of k.nown weJqht. 1ft a .teriliZed 

mortu af-t.er a<!din; a few (!rope of phaaphetA buffer of 

pH 1.0 CO.2M). After maceration the same buffer at 1 ml/g 

freah tissue was addet! and the ext:.raat waa aqueezed tlwough 

double layered muslin cloth. 'ZI\J.t' fanned the at.andard ino­

culum for atudyin;;r the varlcu8 properties of the virua. The , 

Sap inoculat.ions of the vi.:u. were done on v1Qarously 

orowing seedling_ of ~~ plante. The upp r ~UZ'face of tile 

lea".. was first. dusted with carborundWl\ (300 meeh), the 

le'aves were then inoeulated with stan~ard extract. of ~. 

virus by d1ppirg th. for.f lnoer 1n inoculum end qent.le rubbll'1Q 

by the _.e finoer with the support. of left. hand palm from 

base t.o t.ip. Immediat.ely aft.er inoculat.ion the tnoc:ul-.cl 

1 •• vee were washed with t.ap "ater t.o remove ex: •• e ouborunc:fum. 

All the apparat.us ueed were at.er111." ar:cort!in9 t.o requ.iremenu 

for each eJCper !ment.. 



Par seed tr'arJ8fDUslon studies t.he seeds were extracted 

fram ~he tel;Jged fruits of t.he 1nfect.ed pi_u. The 8eedS were 

dried and lot. ~ 100 seed. were savn at. the rat.. of 100 aeet!./ 

pot.. Seedlings were kept und .. obServat.ion for a period of t,.vo 

months in \he in • .,t. proof 9la.shouse. Seed. collec_ed from 

h •• lt.hy fruita were .own and k~ for control. nat4 regu4in9 

' (em"r of .eed11nq. grown and therumber .hoving aympt.oms were 
1 

recorded. ~ 

----~ 

To det.ermine ~ • • 011 vanamis.ion of the vt..r:u.# 84H1de 

were sown in pou# 1n which di .... ad pl_ta vere grown for 

about. 3 mont.ha. Seed8 were also sown in another lot of po" 

fUlec.1 with stertlJaed .011 to ..... as ccn~. st. .. U1aa­

t.ion waa done 1n an au too 1 ave by aub jeet.1nq the aoU to • pre­

aura of 20 lb/lnch2/hour. IIlany were allawec! ~ qrOtl for • 

period of 50-60 day.. 'The number of seedlings grown ..,<.1 t.h.e 

number .how lnq aympt.oma va. recorded. 



In the present. studt.. SO speaies of plant.a be1ong1nq 

to different. venera ctiatribt.lt.ec! 11\ .eYeral t.utea were 

t. .. ted . Nuraer!_ of t.eat. pl ante beloftJinv to th. '.111 ... 

~ant.haC!.a.# So18nac ••• , Crualf .... , Compoelt.a., Apocyanac .... 

Chenopodiece •• , LegWllirlec ••• , Malvaceae and Cramin .. vere rd • ., 

1n 30 em di_t.er pote and lDdl 9ld-ual plant._ vet. tran.plant.e4. 

8 • of ~. t.eat. pl ant.e belong in; t.o ~. al)ov. f am111.. were 

.own singly 1n po~ tbeplent.8 wue rai • .cs 1n 1n.ec~ pr:ocf 

ce;-. -~, each of t.obacco and chenopodlwn were inocu­

lat.ed When they were 6-9 leaf at..,e, where .. c\M::l.Irblu and 

l egum_ .... inoculat.ed wh.n the plante were of 8-10 leaf at.-.J. 

alld ~al number of unJ.noculat.ed planu of the .ame age ... vee! 

as oontrol . The devi.t.ions 'tIfB'. rea~dec! ~.1ly for about. 40 

days. ack Inoaulat1oM .... don. on J!. ~JPI9um. 

3 . 3 PHySICAL PROPKRn a 01' THE VI RUS 

'the I)hy.lcal propu"t.l_ of the v1rue like titermal Inact.l­

vaUon pal~ (TIP) , dl1ut.lon end point. ('f'JSP' anc1 long."lt.y 

in .1kg (LtV) vera .t.udlec! using both .yeum!o and local 

l_lon h~t. •• 



Per thi8 st.udy the infected leaf extraot vas dl.Ul­

bu~e<t in amall teat t.ube. of uniform size, aealed at. one 

end. 2 m1 of st.andard eldtraa_ was t.ranaferr«! to eaeh t.ee" 

tube end th.e were exposed to different. t.emperatures ranging 

!rCllrl 40 to 9S·C for 10 minut.. 1n t.harmo.t.at.1cally convollecl 

water beth. Care w •• taken to lrilHr •• oomplet.ely the port-10ft 

of teet. t.&1be oont.ain1fWJ .ap lnt.o the vat.er . IDlned1.~y aft.er 

the exposure t.be ~. were cooled under cool, I'\&nnlnq --wat.er. ~ -.ap sub jeat.ed t.o each t.emper.wr. was lnooulat.ed 

too • eet. of t.obacco plante !!. "bftC\Un and Chenoppdium .... tc:ol2E . 

Th ... planta were kept under observation for 60 daytt. 

Por ~etermlnlW,J the dilution ant! point. of the vUU. the 

infect.1ve sap waa exuaet.ed by 9Z'indinq 1 QID of t.he tnfee." 

la.we in mortar and peat.l. addiJ3Q 1 m1 buff... Serial d Uu­

t10na from 1/10 t.o 1/100000000 were pr.'P4lred uslrq buffer .. 

diluent. and vera lnoaulat.ed _0 . aet. of !i.. s;.abgm plaftU aM 

.£. I'!vant lcolO[ an" 'the number of . eedllnga in e«:h set show­

inq symptoms vere recorded. 



Tn det.ermlne the lonqevlt.y !U !itrn ",f the vtru. the 

followino _thad v.. adnpt.ed. st.ande.rtl e:Jtt.racn ~ the vJ..nla 

... tividad int.o 2 equal PM"u . ('Ifte c~nical flak "ith .tan­

dU'1S .xtrect v. atf)red at room t.emperat.w:-a (23.5 to 2 8 .5 ec), 

¥bUG the ct.her wa. at\oretJ .t. 10-<: in • refr1Qerator. In bnt.h 

the 0.... .inOCJUle~lnna wera _<f. at. del in 1... interval. on tf\e 

~ .. t. plant.a. , lie ttb"ye and £. II!Ktn\1Snlt't. Planu lncol.11at.ed 

w1t.h fr_hly Pl"ep~ •• P aerved .. coRrol. 
____ - .-

1'h. viNe was 'PUI'ified by t.he f o llmd.ng ~h~d adopted II''''. 

Nolll"". n..... (l96S), Lia and Nel,.<!"\n (19"1!) and Fisher and 

LaCkh~ (1916., b). 

syat_1cally infeot.ed lea"" were har" ... " .~ 15-20 t!ay. aft.er 

Ima.alat.ion • 
• • 

25 ... 30 grams of 1nf~ted leavee were mixed in an equal ,,",luJne of· 

phl")8phat.e bUfter (pa 7.2, 0.5 !l) oonta1nlno 0 .2 per cen~ 

2-.meraapto-athannl. 



Squeezed t.hrouqh a double layered muslin clnth and 8.5 per 

cent n-butanol added to the final volume. 

Then this mixture was kept. over night at "OC. 

Subjected to the eentrifuqation at 3000 rpm for 40 minutes. 

Result.ant pellet was disoorded by filtering the supernat.ant. 

through the f llter paper. 

" t.o 8 per cent poly Ethelene Glyool (6000 molecular weight.) 

and 4 per cent S.5'~chloride were added to the resultant. _ _-.--

supernatent while stirring constantly in cold for 30-40 minutes. 

Then centrifuged at 15,,000 rpm for 40 minutes. 

Resulting pellet was dissolved in 2 ml of 0.1 M phosphate 

buffer containing 0.5 per c ent sodium sulphate. 

This suspension was centrifuged at 5000 rpm for 15 minutes. 

The resultant supernatant containing virus particles was 

us ed far eleetronmioroscopy. 



3.4.2 Electron mlerosaopy 

The pur if led preparation of both heal t.hy and diseased 

leav .. of infect.ed pl ant-a were sprayed by means of a nebuli3er 

on the oopper grid., previously coated with thin oalloldian 

film. 'lbe grids when dried were shadow casted with vapourlsed 

palladium on t.he epeciraen under vaccum. '!'he Sl'ea1lnen grid. 

ware t.hen observetd wit.h the Hl~hy Hu-iie electronmleroacope 

at variou, magnifioations. 'lbe phb~ographe. of virus particles 

were t.aken and~e of the perti.el_ were oalcUlated by th.e 

----followi~ormula. 

Mt.ual ea. of the pjui'ticle (in microns) 

• Size of pprticl. in el.ecttgDll\1croarapb in .. 
IIl89nlfiaation 

3.5 AGE OF CHlu.-I PLANTS IN RELATION TO Sl1SCEPTlBILITY 

Chilli seeds were sown eeparat.ely at ~ int.erval of 10 

day. . The seedlings were tranaplanted in individual pot.a to 

get. plante of different. eoes (20 to 70 days ol d) at t.he same 

t.ime. 1be plant.. of each different. age were inoculated on the 

eame day by sap inoeulation. Uninoculat.ed plants of respective 

-.;.. served •• control. 



--

- l 

/ 

3.6 &PFJ1CT OF DISEASE ON CSRTAIN GROWTH CHA~nRS 

•• 

With a vlev ~o detLermJ.ne the effect. of lnl_tioft of the 

¥.trua on certain growth characters of the host., a set of 15 

ch1111 planta of Vld'iet.y X-230 of 30 days ole'! were inoellht.«! 

with the virus and a .imilar aet: of 15 !)lants without inocu­

latlon earved a. aonuol. "11le plante _re kept under observa­

tion for 30 days aft. .. 1nocu18Uon. Thereaft.er they were 

uparoot.ed for rec:ordinq t.he "'ata. ~. growth charaet.era viz., 

1Ihoo~ . ~etlQth, ~th, 

""_Jjc'l'rf.t. ...... ' 

1_ ar .. , fr .. h and dry weiqhU 

_- , --, 
/ 

Por obtaining the h.,iqht. of the plant. perpendicular length 

of plant. from the ground level to the t.ip of the terminal bud 

."". 

_. 
with the help of • _tre 8eale. ' _i" • . . 

ror recording the fresh wei9ht. the fresh planta iJlInedia'" 

tely after Iolproot,ing vere -.. 1ghed. and the individual we1Qhtll 

were recorded for both the healt.hy ..,~ di.eased planU. 

For dry wei9ht.. the planta kept. 1n paper bll9. were ovan 

dr1ed at 6O·C too a constant. w.,19ht. Both \'-he d iee .. ad and ' .' 

healthy plant.. wer., weighed. 

-.. -

- L"-
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Pol: 1IIII •• ur1ng t.he leaf are. of healthy iIl\d dise .. ad 

recOl'ded. .-, ~. 

The ruul ta are 1n~erpret.ed baaed on the llercent.~. 

loss 1n eaah Char.,t. .. by u.1ag the follow1D,J fonula. 

1--:-~ 

. . 1'1. -._. I I ~,,_ 

. \ 

'\, - ' 

, ' . 

Chlorophyll a# chlorophyll b and t.ot..al chlorophyll wer. 

e.timat.ed follovil'YJ the method of Arnon (1M'). 

l"' .. .,.,. •• ~ • ........,~ __ r'~_ • 

1'vo hundred ag (DlilliqraPIII) of fresh leaf mat.erial waa 

repeat.edly extract.ed with 80 per cent. eaet.one. tlll the ext.reat. 

w .. colourl ... and filt-ered thr0U9h what.man No. 1 fU~er paper. 

The fU~.t.e wa. made u~o 25 1111 1n • at.andvd flask and ~­

cal c!enllit.y of the extract. "aa read 1n .eparat.e apectronic-20 '" 

at. 645 and 663 lUll (Nanometre) for chlOl'ophyll • and chlorophyll b 

r .. pect.1.,.ly. The cont.an". are expr ... ed on freah _SOht. beau 

aa 1f9/9 leaf tissue. 

\, 



Chlorophyll • 

Chlorophyll b 

To~al ohlorophyll 

• O. D X 20.20 x 25 

• 0.1) x 8 . 02 x 25 

• Chlorophyll.. ohlorophyll b 

1'\fenty "ariRtles of Chilli .. obt.lnfld from Regional Aqr1-

Ollt.ural ••• arah St.ation, t"am .. Ountur were ecreened for t.heir 

react-lon t.o sap lnooulat1on. In e..::h varl_y 10 aeac!l.t.nga at. , 

..... 1 ... , d. old) were mechanically inoculated. Th. 

in plants vere obServed periodically and t.he dU .... 

• ymptane were recorded. The f o llowing were the v .. ie~L_ 

ecreened, 03' C", 05- X-23S, X-180, X-210, X-206, Santeka, 

W .. .ngal , Aparna, 1071, 1078, 10?V, S 118, Cluet. .. , Sindhur, 

1<J..ran, LIC-45, 1<S1 end Paprika-50. 

The d.~a per~a1ftlng to the ql"o_h oharact.er atudies were 

atat.l.t.laally analysed aft.er anqular transmission, wherever 

neaesaary, follafl~ the mfthod of analyst. of variat.lon for 

RBO as out.lined by Sn.decor (1962), Pane. and Sukhat.me (1918). 



CHAPTSlR IV 

4.1 INaOD1C'S OF CH.ILLI MOSAIC DISEASB 

nurll'Q 1985-86, a survey _e made in t.he chill! growing 

are.. around Tirupat1 as well .. as Prakattam and auntur tU •• vlcU 
"-

of Andhr. Prade8h t.o record th. lncldence of mo.aic cU ....... 

/ 

The • of mosaio die .... w" recorded in INrround-_-
-lti9 vUlaQetI of Tirupatl via., Nar .. lngapurem. 'Tbond_a&a. 

Xarakambadl and l>erumall.pall1 and in 8apatJ.. of Prak .. am dl.­

t.r1ct. and Lam of OUnbar <!lat.r1cU (Table S). The lnaidenc. of 

eli_eu. ranged from 5.21 to 20.02 per c_t.. 11\. 1198 of planU 

l'arQed from 1 to 3 month •• 

Incidence of mosaic vaa a180 recOt'ded in orch.ard bleak, 

S .V.A.grlcult.ural College, TiNpatl (Table 6). The percenuoe 

of Incidence ranged from 0.0 t.o 95.80. 'ftle CUlt.l".. Y1Z., 

<11"-3. S 118 X (04 x MP), lol'r!J pOd x amall pod, 04 x MO. ~ x 

p.,.t. C l , ms x me x 206, C,...) x (04 x MP), Pant. Cl , LCA-l()79 and 

1C~180 were free from moe.ic. Minimum 1noid..ae was recorded 

in cult.ura 960 x eM (4.~") cd maxiDum (8s.a,,) in J.CA-210. 



'rabl. S. Natural cocurrence of ohilli moaa:1O in Cht~t.oor, Pr~ee 
~ Qlntur t1i.u1cta 

I. Nema of the vl11aq. No. 

1. lIare.1nQapur 

3. 'ftlonda.4da 

3. KaI'-. ~ ---4. Cherl opal 1 1 

5. hrumallapaUl 

6. Bap .. la 

1. LaID 

No. of 
plot. 
eurveyed 

~, 

4 -

e 

12 

3 

6 

15 

! 

ANGRAU 
Central Liorary 

Hyderabad 

})) )}) )}JJ}UJJJJJJJJJJJ J JJ} 
DEJZ84 ';' 

NaD\e of the Cf!ft~ 
'Yu1et.y incl .... eno. 

r.ao.l 16.54 

Local 10.11 

Lt:tCal 0 .33 

X-235 5.21 

LoCal 9.27 

LOCal 30.02 

Sindhur: la.52 



Table 6. SQreenlno of oh1111 <:ultlvar8/0ulture. agains' moeaic 
diaease under nat.ural f 1eld condit-10M 

Ser1-&1 
No. 

,1. 

3. 

4. 

. 5. 

Name of the aul ture 

0'1-3 

S 118 x long pod-2 

960 l( 10110 pod-I 

960 x 04 

6. .' LoIIiJ pod x Niae.r1c at.out. 

7. ~x 90mwrnirapa 

----8. (It! x 235) :x (CEq x 81') 

13. 

15. 

16. 

17. 

18. 

1'_ 
20. 

21. 

960 x 04-2 

197 x 8mal1 pod 

235 x 1077 

960 x Bomwm1.r 

2 J5 x long pod 

Leaf calyx K 2lS 

~o x LIe .... ' 
960 x Pap£' lXaa 

SaRt.M. x Jwala-2 

0' x 960-5 

04 x "0 (Saf.s) 

01'-4 

LCA-235 

Per cent. 
incidence 

-
10.00 

50.00 

15.00 

12.00 

16.23 

11.50 

16 .20 

16 . 25 

55.00 

11.00 

5 . 00 

8.00 

7.00 

60.00 

50.00 

50. 00 

70.00 

SO. CO 

10.00 

')1 



'fDl.6 (contd ••• ) 

Serial 
No. 

22. 

23. 

24. 

25. 

26 . 

21. 

28. 

21 ---
30. 

31. 

32. 

33. 

34. 

35. 

36. 

)1. 

38. 

39. 

'0. 
41. 

42. 

Name of the otllt.ure 

l.oftQ pod x J awahar 

04xMP 

Cforeen " S. .1n,n., 
ct'Whit.e x £. 'in!!)!! 

s 119 x '(0' ~ HP) 

Paprika 50 x long pod 

Long pad x emall pot! 

960 x 1077 

960 x 04 

eM x "0-1 

ot x 960-2 

Male .t. ... U. linea 

(LP x BP) x (IC x 1(68) 

960 x <l4 

960 x 8IDall pod 

04 x 960 

Cfq x Pendulum 

1ferang.l 

LcA-191 

(LC 1(6 z · (LP x 9P) 

Per cent. 
incidence 

36.36 

50.00 

22.30 

25.00 

-
60.00 

50.00 

-
66.50 

44.40 

22.20 

33.30 

22.30 

5.60 

4 . 20 

6.50 

-
16.23 

9.0' 

11.20 

11.90 



TtQle t (oontd ••• ) 

Serial N_e of the <:ultur. Per a_t. 
Ro • 1noldenc. 

• 3. ~ x Pant. C1 -
44. x .. x 2()6 -
4S. (me ) x (a' x MP) -
46. Pan~ C1 -
41. .:Ib.t! Lenka 11 .23 

48. LCA-I079 -
••• S· .lnen" 28.60 

so. ur 9.10 .. 

OT-2 40.00 

52. 04 62.50 

53. LCA- 210 as.eo 
5 ... LCA-206 22 .30 

55 .. U:A-200 a.os 
56. J,CA-1C68 30.00 

51. 01'-5 5 .80 

58. 0'1'-1 22.30 

5 •• S1mamlrapa 21.80 

60. G3 18.00 

61. LeA-lao (Cla.tar ) -



SYMPTa1ATOLOGY 

Naturally infected a~lli plants showed a distinct 

mosaic mottling, dia~ortion of leaves and retardation of 

growth. Occasionally lea~e8 developed large blisters of 

green t.issue (Plat.e 1). '!be affect.ed planta were stunt.ed 

and bushy in appearance with delayed flowering. Event.hough 

the. flowers were produced, more flower shedding was found. 

Often, the infected plants produced no flowers. 
\ 

_ ~mpt.(G of the c:11seaae in sap inoc:ulat.ed 

planu appeared 7-9 days after inoculation durinq .URaIer 

and 10-12 daya d.1rlnq wint.er. Symptoms ware noticed 1n the 

l eavea next. to inoculat.ed lea". but. not in t.he inoculated 

leavea. Affect.ed leave. were reduoed 1n ai~. and c::hlorot.iO 

are.s appeared on the leaf lamina followed by emall irregular 

dukgreen blotches alternat.ing with the llqht green are .. 

deYelopin;, into a typical mosaic pat.tern (Plat.e 2,. The 

affect.ed p lanta were stunted wit.h ret.arded growth. 

SAP-TRANSMISSION 

To lcnow the sap-transmission ability of the virus, a eet. 

of 10 plants of chilli variety X-23O (30 da~ old) were art.i­

ficially inoculated a. deeer1bed under materials and method_ 

and kept under obServation for 10 day.. Symptoms ware observed 
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PLATE lA. Naturally Inlected chill! plant showing 
mosaic symptoma 

' . 

, 

-, 
'_-: 
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. 
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B. Naturally infoc~ed l.avu .howin9 mosaic symptoma 
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~ __ 

., 
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PLATIi: 2. ChiUi pLant showing lII08a.tc ~tOlllll and 
.tunt.ad orovt.h on art1f1Clal lnoaulatioo 

• 





, ct.,. aft. .. lnoaulaUon. 1ft variou ueu at. dUf ..... t. 

t.s.- 01 • ". .. , 75-10 JNr ~Mt tI~ Oh.ll1.i =1 tJ .... .... 

1nfect.... bF aap lnaa",laUon. 

Th. a~ obaervec! Oft ~1f101al lftOCNlat.lan wer • 

.. ale ilDt.Uln;. alight. bllat. .. 11WJ. rdacftlon 1ft leaf laa1na 

aad .&unt.., growth. 

SlED TRANSMISSION 

In or ... ~o det.era:d.ne ~ aMd tran8a1a.lon. ohilli aeedll 

(1011_&«1 t~OIll du ... ect pl_t. .... ~ in ~e u..~ pt:'~ 

Vl_houa. aad kel* uDdeE' o_.,..t.1C1l. "'. r..al ta (TaDl • .,) 

indloa'" tIl_ t.he .. lIu. ~ to_" v_ nK v_em1,,-..s ....... 
• MIA 1naaulaUon fl'Qll .... a..u.1II9 pl .... did no' ~ .., 

afllll*O- 011 obil11 1;)1'" 181!.t.c.'11'11 ~ \he YU. ,.. n«* 

Gal"&" 1M t.o .yAlptcaa1... carr ier8 • 

SOIL ~'MISStON 

To dft ... l.- t,b •• 011 tl'ananala.ion of the vlnla. Chllli 

aeeda were aown 1ft tvo .... of pou aep ... t.ely. one a. of 

pate were fiU., with at.er111aed aoll. Anot:h .. aft aI po~ 

were fUled ,,1~ aoU. 1n ""Jab d18_ed (.,.alo) pl'" .... 

9rcwn pc' .. 1oualy. In both Ute c_ pl __ were allCNed too 

grow for about. 60 da,... The ~ .. vat.1ana .... recorded anct 

~_ ... In Tabl. a. The re.u1U lndioatAd that. ~e .trua 



1. 

2. 

3. 

4. 

s. 
i. 

!'eD1 • .,. • .... v.....s. •• lan 

Control h' .. 
flealUly 
fl'Ul~ 

1 

I Pr~ 
3 I dia ... ed 
Ilnal~ .. I 
I 

S I 

100 

!:OC 

100 

100 

100 

100 

~ Wo. ehow-
9 .. 1a.~ec! 1ng .),.p­

~c.-

.. -
10 -
15 -
'73 -
18 -
." -

0 

0 

0 

0 

0 

0 



•• SoU ~ .0 . ... aM ... 
MO. --- .... w __ l- s.ao.-

of .Md- 1DI _iaft 
1 __ 

_, 
llnQe la .,.. 

~ .1x poU ~~ 

:.-----
1. ca.VOl 120 - - -ca __ Ubed .oU) 

z. 018_-' 8011 115 - - -



In 0I"dc t.t.t detena1n. th. h~' range ~ ~ ... yJ.rua ...... 

la ... Uge~1eft. plant. apeal .. belC)fVing \.0 dUI ...... '8aUl-

...... banJeally iDeoule~ _ d .... u.s \lDC!er 'Ma ... lea 

aDd Mfthcda t • ~.,.. praduatld on 1ftdlYidual plat. apea1_ 

"... c~d.s tDd '1M .sz_ ...... o •• *' ... _ oh1111 pI..- by a.., iftoaulatlolla. the r_YlU of .... h~' ... __ 

"dl_ ... pE' .. ~ 18 .Tabl.'. The rinaa .. lead .0 be 

I'_IIJUI.~ ~ varlftU8 -peal •• C"! ~ __ .c.aa pl..u l1k. 

ing .,.~..s.o .. ata .~ 'Plat •• Md .). Ji. -11 L. al.at) 

pc'rdaaaed l<eal l"~ (Plau 5). 

pl'GduOlnI .ya~.-1c .,.ala a,..,_'_. In ~_thac.a •• ANr'P\bMI 

tnrRnIbsD'I'&r.... pI'(duoec! ayet.aaJa a~ and CJwmRM1 • 

• =US.MAE eaa~ -.d R.,"Ih prodYaed local 1 •• 1cIna (Pla" 3'. 

'!he 9lrua ... !('IUnd too __ ,,,* u __ laaible ~o .-y ODe 01 v.. __ 

...... of l~ .... CnIoU ..... ApcICranao-., Mal ..... and ee.­

~1~. nat. of 4'7 pluU .aNd "nd_ hee""r..., •• _dl_. nftl:r 13 

.PIQ1 .. of plant.a exh1.bl'ecS 1'_t.10n. a.a&-1ftocN1.1aDa .... a1ao 

a .. r1ed (Me ~ d.'..s.n. wheUler U\ ... vu. any ayIIpt.~ .. _ o.-rl .... 



!'abl, ,. Hoa~ rang' .~",dl •• of chilli aaoal1a virua 

a. .0. __ of ~. hoat. 

1. Cap!J.qwD frui\!!cw L. 

2. PltjUol. gllF'og11 L. 

3. QISYFI "",1 1.. 

5. N_M_. t,abMNP! L. 

,. I. gly\lno.. L. 

,. 
•• LyggpK'ls2D ""''P\Y! Mill. 

I. ~'~Y1. 
10. Ciq ... "'111M!! L. 

11. "'-I91Y' .et... RoXb. 

12. I. pungo var. £141... L. 

1'. CaJIIN! SliM i'llup. 

15. Q014Qbot blflgnal axb. 

16. £"M •• \1!Y11 Roxb. 

11. MEhle bJpgg.U L. 

18. alDin! PiD L. 

11. CyWZDtll Sj.U'tqgDllop. 1 .. 

20. ~ot.g1.Kl •• tri." T-.ib. 

21. canuU" ",.1(g£!!1' 

:12. Vii" '* 
23. CuqyIi!1! .at.lw! L. 

2~ ~ Cygyml'!IIla L. 

RellC- Type of 
t.lon r'eaUon 

+ 

+ 

+ 

+ 

+ 

+ 

-
-
--
-
-
-
-
-
-
-
-
-
-
+ 

+ 

8yat.em1c .01..,_ 

ay.t.em1c .01 ..... ., ... 

Local " Sol_ace" 
ayat.em1c 

~t.em1C Sol .. ." .. 

Sy.~.mlc Sol.nea ... 

spt.-.s,o Sal."., ... 

SyM._lc Sol.nacea. 

Sya~lc Sol_IIC ••• 

• Leguminao •• , 

-
-
-
-
-
-

-
-
-
-
-

lAquJIllruaa ... 

lAquminec •• , 

~a .. 

Lev-1n.e .. 

lAQUIDln. ... 

lAgW1a1ftlc_ 

LegulDlMc ... 

Legum1ftlOe .. 

Legumlnaceae 

Syat._tt: CUcurblt.ea_ 

Syat._lc c:uaurbl tao ... 



table. (oontd ••• ) 

•• No. 

21. 

21. Llq1Qv1 • Cis_Kil St.andl. 

21. ttgsrd1c;1 cmvM,11 L. 

28. Weft WW\"RYl! (L.) Rom. 

2.. T£lpbplM\h. trJWl&t L. 
30. lew •• b1tpJ4. ('11lwab) Logn. 

A. Cgqpln11 ",dist L. 

•• ShetM: .. 91oboH L. 

n. Rib1 •• (9" .1Q!n! 11 L. 

•• Ablleo'9by' ,""Anwt Maench. 

31. 9o!p:p&W! birlMt.ym L. 

42. §ypbg£~1. birH L. 

- -
... 

- -
- -
... ... 

-
- -
- ... 

- -
- -
- -
- -- -
- -
... .yat.nJ.c 

- -
- -

43. C(0\OD 'PM'SAflPDI8 L. --

44. VB. ER'M L. --

45. Cb.WRS!CUM wr.,1qo1cr coa~ ... Local 
.nd Rayn. 1 •• ton 

46. 'lACIbtllUB ap. L. --

P..uly 

CUourbit.ea ••• 

Cucurb1uc ... 

CUO\Irblt.., ... 

CUourbltec ••• 

Cua.u'b1t.ce •• 

Qlaurbl~ ... 

cucurblt..c ... 

cruelf .... 

C~lu. 

CompoIIl~ •• 

CCIDp<')81t.ae 

Hal.., ... 

Mal • .o ... 

Mal"., ... 

phorblac ... 

~phorbiaa ... 

Euphorblac: ... 

Apoaytnea ... 

Chenopod1., ... 

oralR1na. 



PLATE lA. Cbenopodiye tl!tr1Dt..1aol9( pl.nt .howin; 
local le.1on. on 1 ..... 

________ --

IS. Le.vea of Cbenopod1.ye ... pt1colgr .how1ft9 
local. 1 •• 1oM 









PLAT1S 6A. !Ita.'" s...,.". .t\mflnq .. 11~ .,.ala 

~ 

• Lea." of &190\1anl Ub!CU! .h""lnQ ID1l 
a.oea1c ~ 

H' Real~ 

I • Iftfec~ad 





PHYSICAL PROPERTIU 

Physical properties often help in the identification 

of plant virus.. Hence, experiments were carried out to 

.tudy the phya ical properties of the viru. viz., Thermal 

inactivation point ('rIP),Dilution end point ('D&P) and longe­

vity Ja vitro, u8ing NicoUana tecum and Chenopodium 

tIlUpticolO£ as t.he t._t planta. 

THBRMAL INACTIVATION POINT 

'!tie st.andard extract of the 'Viru. w .. prepared and expoa 

to differ_t temperature. aa d_cribed under .. tar1als and 

method. ~ The experi..nt waa carried in • 3' serie. and result.s 

are present.ed (Table 10 and 11). 

The re.ults indicated that the virus in the .tandard 

extract could wit.h.tand heating upto 9O-C for 10 IIl1nut._, but 

it vaa rendered non-infectious when heated to 95 ec for the 

period. Hence the thermal inactivation point o~ the viru. 1.1 

between ~·-95 -c. l:t 1. • • 1..0 observed that. as t.emperat.ure 

J.ncre .. ed the pereent.ge ~ .in~.ct.ion decr.ased (7.ig. 1 and z,. 



Table 10. Determination of theru~l inactivation point of chilli 
lIIOIIa1c viru. • «AlIeayed on (N1cot.lant t.abtsum L.) at rooa teq,erature 

(2l.Sec t.o 2S.S·C;) 

Teet s. Tempe- No. of No. of Mean 10- Per cent: 
No. No. ratur. plant.s planta cllbatlon infeeUon .. ( "C ) inocu- infected period 

let.ed (d.,.. ) 

I 
1 Control J I , 100 

I 40 I .. • 80 

J SO 5 .. • 90 

.. 60 5 ' ,5 • 100 

I 65 , :I • 60 

• '0 
-~#.-

5 .. • 80 ., '75 , .. • 10 

8 80 I J a 60 

t 85 I I , 60 

10 90 I 1 • 20 

11 95 J - 1 -
II 

1 Control 5 I • 100 

2 40 I I 8 100 

:3 50 I .. • 80 

4 60 I .. • 80 

I 65 I • 8 60 

6 10 I .. • 80 ., 
" I .. • 80 

• 80 • a 9 40 
9 8S S J , 40 

10 90 S I , 40 
11 95 I - - -



T!!:!!! 152 (aontd ••• ) 

Teat. S. Tempe- No. of No.of Mean 1n- Per cent. 
No. No. r.tur. plante plante cubat,ion infection 

~ 
(~) inocu- lnfecUd pv10d 

lat.ed (day_ ) 

III 

~ 1 Control I S • 100 

I 40 I • 7 80 

J SO S • • 80 
, 

• 60 S 
........__. • 60 , 6S S I • 100 

• '70~ S 4 • 80 

'7 75 I 4 I eo 

• 8() I 3 8 60 , 85 • 3 8 60 

10 90 5 1 8 20 

il H S - - -

• 



A&: 1-THERMAL INArTIVATION POINT OF 
( /X) CHILLI MOSAIC VIRUS ON 

- Nicot.CLfO. ~u.rn 
~\I.) -

cp 

95 

eo 
-IS 

'b 

HJ 

~ be 

b 85 

liI 50 
U. 
Z 4'5 -
)-
Z ?h 
W 30 
v 
c:t 25 
W 
CL :2() 

IS 

\0 

E:o (d5 ,0 ,5 

TEMPERATU~E ( OC) 

," 



1'abl. 11. Dft .... 1n.~J.on of tIt .... l 1nao~1 .at.1oft POint of chU1J. 
lI08ale .... ~ CIa (~j't'! _"l'!~. L.) 

roaa tlllllp.r.ttar. .5 to -:-ec .~ 

.,.. .. •• " .... "0. 01 .0. of Jlo. ~ ..... "'0 __ .0. 110. .. ...... pl..u pl..u l_iClW/ J.aaub .. weeUea 
(ec) inoau- infefted leaf Uoa 

1.t.ecI pclod 
(dQaJ 

I 1 CanUOl I • 12 • 80 

2 to S I 10 8 60 

3 SO S I • • 60 

• 10 5 J 10 • 60 

5 65 5 Z 10 , ~ 

• '0 ' S I • • 40 , 7' I J • • 60 

• 5 J • • ~ 

• '5 5 I I • to 

10 to 5 2 I 8 to 

11 IS 5 - - - -
XI 1 ConU"ol 5 5 13 , 100 

2 40 5 • t • 80 

J 50 I • , • 80 , 60 5 • • • SO 

I 15 S 3 S • 60 

6 10 I I • • 60 

1 11 I 2 • • 010 

• 80 S :I J • 010 

• 15 5 :a 3 8 to 

10 to 5 1 :I • 20 

11 15 I .. - - -



Tlb~. .1 (contd ••• ) 

T •• ~ s. T....,.- No.of Mo. Of Mo. of Mean Per c_~ 
Mo. No. ratur. plant.a plant. 1 •• 1ena/ lnauha- 1nfeiftion 

(ee ) J.nccu- infeeted 1.., t,1oft 
laue! period 

(day. ) 

111 

1 Control 5 4 12 ., eo 
2 .0 5 4 11 7 80 

J 50 5 " 8 • 80 

" 60 5 • , 8 80 

5 6S 5 3 6 60 

6 10 5 3 .. 8 60 , 7' 2 " 8 40 

80 5 2 3 8 40 , 8S 5 2 2 8 40 

10 90 5 1 2 8 20 

11 15 5 - - - -
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FIGi~ 2.:T1-f ERMbL 1t«TIVATION ~'NT 
OF CHilLI MOSAIC VIRUS ON 
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POnrr 

It ... 1_ of dlf! __ ~ dllu~lon8 euoh _ 1 110. 11100. 

111000. lI100cc. 11100000. 1110c0000..ct ! 110000000 .... 

........ Iibd lad.,., .. ,,",1 ........ end Cbengpqs!lyP 

117£.'1401. pIau .. cI.a~lbed UftdW' .. , .. 1.1. aDd 

~ada. ~ elIpU'~ ... C'eplat.ed ", ~t... The 

neulu ... PI" __ Ud 1a (Table 12 ... 11). 

'Ihe ~w.ta _OIled t;hat. the Yih. va. inf.nioua at. a 

4U\l~1on at 1.1000000 ... r.-cl_.a non-lnfeat.loue at. 

1110000000. the dUut.ioIa ... po1m. of yUU. t.h .. efor. 11_ 

....... 1.10" - 1.10.7 "ig. J .ad .). 

'1M .tMktal'd edrllOt of th •• kua .... prepand .. die-

v~ 1ft 'we o_Jaal 11 ... • 14.' _« .. at. I'OCIal ..... --. 

(23.5-28.5411C) atd Vle 0""-" _ '-rcaur. 10tIC_ .. d .... ibed 

1lft4 ____ ial. and ~~. 1t\. '_"'s..a~ v .. r..,..W 
Utrlct • .., the r_ulU ... pr_ .. ," in (1'abl_ 1 • .., 17). 'th • 

....uu he ... "OIM .,..t. ~. Y1I'ua in .und_t1 extr.n wa ift­

feGU.oua lor t " •• a~ rOOla t.lf'¥AI"awre (23.5-48.5-<:)("19.5 aDd .). 

J\II'\h_. the y1I'wI .. founc! ~o 1M 1nf_t.l«*. for 17 aa,. at.. 

,. r-rnur. of 10-C C'Jo. , and .}. 



L . 
Table 12. netAIr1nlnatlon of "Uution I!nd point of chilli JIIO.aic viN8 

~ 
«a •• ayed on (~lcotlaDi ~abecum L.ll 

T .. t s. Dllut.1on. No.of No. of .. .ean Per cent. 
Ito. No. })lanta planta inau- infecti(lfl 

lnocu- infected bation 

~ ht., period 
(de,.. ) 

I 
1. Cootrol S 5 7 100 

I. hl0 (10-1 ) S • • 80 

3. 1.100 (10-2 ) 5 .. • 80 

4., 1.1000 (10-3 ) I 1 • to 

5. 1110000 (10'"" ) 5 3 • 60 

-.-. 1.100000 (l0-S ) S 3 • 60 

1. hlOCOOOO (10"', 5 1 • 20 

8. 1110000000 (10-7 ) 5 - - -
1. Control 5 4 , Ie 

2. 1110 (10-1 ) 5 4 1 80 

3. 11100 (10-2 ) S " • 80 

6. 1.1OCO (10-" I 1 8 60 

5. 1.10000 UO-4, S 3 8 60 

6. 1.100000 (10-5 ) I 1 8 20 

7. 1.1000000 (10"') I 1 8 20 

8. 1.10000000 (10-7 ) 5 - - -



T .. ~ 8. Uution. No.of !fo.of 
Me_ Per Clent. 

Mo. 1'0, plmu plante 1.nou- InfeCt.1en 
!nocu- Int eot,ed bat.lon 
i.teeS perlOt! (d.' 

tIt 
1. Control 5 .. 1 0 

2. IdO (10-1 ) 5 5 , 100 

3. 1.100 (10-2 ) 5 .. 1 80 

•• 111000 (10-1 ) 5 .. 8 eo 
5. 1.10000 (10"') 5 3 8 ~ 

11100000 (10.5 ) 5 1 8 60 

7. 1.1000000 (10-6 ) 5 1 , 10 

8. 1110000000 (10-' ) 5 - - .. 



... - --- ---•. ------------------------
F'G!:'!>. DIU.1TION liNO POINT OF C~·"LL' MOSA\C VIRUS 

~ ... Nfcot'ere Q,.baC,""",) 

No 

11 

"to 

86 

SO 

,. 
'lD 

... 
'Z 
O~ -~ .. 
\) 

lU.., 
lL 
~Itit 

t-~ 
2 w,. 
v 

l-.. -• 
to 

a 

• 



Table 13. 'DeUrminat,1on o~ dilut.lon d point. of Ch1ll! .. ate 
virus a •• ayee! on (ChSlOpodly! pvlQ!;lsSWK) 

I 

IS 

s . 
No-. 

1. 

2. 

3. 

4." 

7. 

8. 

1. 

2, 

s. 
4. 

5. 

6. 

7. 

8. 

llut.lo_ 

Conuol 

1.10 (10-1 ) 

1.100 (10-4 ) 

1.1000 

11100000 (10-5 ) 

1,1000000 (10'" ) 

1.1000000 (10-7 ) 

Cont.rol 

1,10 (10-1 ) 

1.1CO (10-2 , 

111000 (10-3 , 

1,10000 (10"" 

11100000 (10-5 ) 

1.1000000 (10", 

1110000000 (10-7 ) 

No.af Ne. 
.,laata in­
inocu- f e­
lat.ed ted 

5 5 

I " 
! 4 

5 " 
5 " 
5 2 

5 1 

I -

5 " 
5 " 
5 3 

5 " 
5 3 

5 2 

5 2 

S -

No. Mean 
1_101\8 lraau-
per' bat.loft 
leaf pwlod 

Cc!8y8 , 

10 ., 
10 ., 
, 8 

1 a 

3 8 

2 • 
2 • 
- -

11 7 

8 , 
7 1 

4 8 

3 8 

2 8 

2 8 

- -

100 

80 

80 

80 

80 

40 

20 

-
0 

80 

60 

eo 

60 

40 

40 

-



tHA' 11 (aontd ••• ) 

.,..~ a. 
Ro. Ito. 

III 

1. 

2. 

J. ... 
6. ,. 
I. 

CoMrol (10-1 ) 

lal0 (10-1 ) 

1 a 100 (10-2 ) 
, 

1.1000 fl~3) 
1lOOOO--(;0'" , 

1.1000CX) (10-5 , 

1.100Cl000 (10"', 

1.10000000 (10-" 

Wo.o! .0. pl_" 1ft­s.nea.-f_-
lned ~IIS 

I 5 

5 ' 4 

5 4 

5 , 
5 33 

5 3 

5 1 

I -

110 • 
1 ... 
• 10M 
pel' 
leaf 

12 

10 

• 
5 

3 

1 

1 

.. 

• 100 , 80 ., eo 

• 60 

• 60 

8 60 

• 20 

- -



10. ftGt~ +. I)t\'VT'014 .ND pCMNT OF 'HILL' 
MgS~~ "'RU~ 

(_Oft che!!O£ocAhun euno..y:an ~I CQIor) 

• 
DILUTIONS 



TaDl. 14. DftWain •• 1oft 01 l ... fti~J JA ~ of ahUl1 ... 1G yln8 
(_ayed Oft 1.-,-M!:'ft! L .. 1'0(8 t.a· ........ 

23.5 ~ .see) 

Tee-t. a.ll0. Pez'1od of Ito. of Ro. ln- Me. "'0" 110. .tor:r pl.ta tehd 
tnau __ lnf..uoa 

(dap lnlatr ~l_ 

1 .... pwlocf 

I 

1 rr_h •• p 5 5 4 100 

2 1 I " • 10 , 2 5 " 8 10 

" l 5 3 8 60 

5 " 5 " 8 60 
~ 

6 5 5 3 8 60 , 6 S 2 • 40 

• ., 5 2 • 40 

• • I 2 • 40 

10 • I I • '0 

11 10 S - - -
II 

1 ~_h .ap I " • 100 

2 1 • " I 10 

l 2 S " • eo 

" 3 S " • 10 

I 4 S " t eo 
6 5 S J • 60 , • S J • 60 



1'IIIl.' " (oonW ••• ) 

a.wo. 

• 
• 

10 

11 

tIl 

1 

3 

• 
S 

1 ., 
• 
t 

10 

11 

PwJ.od ef 
a~II9' 
(<tap) 

., 
8 

• 
10 

ft_h a. 
1 

2 

l 

• 
5 

• ., 
• , 

10 

I 3 • 10 

5 3 • 10 

I 2 t 10 

5 - - -
S • , 10 

I • • eo 
I • 8 10 

S • • 80 

I J • 10 

I • • 80 

S I , 60 

S I t 60 

S 2 • to 

I 2 , 10 

I - - -



'00 
'15 ' 

'10 
85 

eo 
l5 
70 

5 

F'G.~5.LONGt'V'T/.in~ OF 
[HtLLI MOSAIC VIRUS 0 

ON Nlcot:1CA.nC1 to.bo.cum t.a.:!· '5 -.2.8·15 c:) 

1 2. 4 f) 6 7 8 
fER 10D of SToRAGtI; (_t>A..,S) 



~ Table 15. 

t 
Teet. s. 
No. No. 

1 

I 

I 

• 
S 

• , 
• , 

10 

U 

II 
1 

I 

J 

.. 
• 
• , 
• 
t 

lit 

" 

Longevit.y of t.he virus .!:a '!iVo (assayed on ChlDopodium 
I!!lKAD$iC2IOf at. rOOll Ullperat.ure (23.5-29.5 -c) 

Period N,,_ of 
of ata- planu 1:'". inocu­
(days) lat.8d 

fT_h .ap 5 

1 '5 

2 OS 

1 OS 

.. 5 

I OS 

6 I 

7 S 

8 5 

t 5 

Ie I 

Preelt .ap OS 

1 I 

a 5 

3 '5 

.. 5 

'5 OS 

6 5 , 5 

• 5 

t '5 

10 5 

No. of 
plants 
infect.ad 

• 
I 

5 

.. 

.. 

.. 
J 

S 

I 

I 

-
I 

I 

• .. 
I 

J 

J 

J 

I 

I -

No. of 
lesions 
pel' leaf 

16 

1. 

• 
7 , 
I 

J 

J 

J 

1 

-
11 

10 

• 
• 
J 

I 

J 

l 

I 

1 

-

, 
• 
• 
• 
• 
• 
• 
• 
t 

t 

-
• 
• 
• 
• 
• 
• 
• 
• ,. 
, 
-

Per cent. 
infec­
tion 

100 

100 

80 

80 

80 

80 

60 

60 

40 

40 

-
100 

100 

10 

80 

60 

60 

60 

60 

60 

40 -



T,ble 15 (anntd ••• ) 

Teet. s. 
Ro. Ro. 

III 

1 

I 

I 

• 
I 

• , 
• 
• 

10 

11 

r 

Period No. of 
of st.o- plante 
r.;. lnoou­
(d.y8 ) l.t.ad 

Freeh .ap 5 

1 I 

2 I 

3 I 

" 5 

S I 

• I 

1 I 

• I 

t • 
10 I 

MO. of 
pl,nte 
lnfeot.e(J 

• 
" 
" 
" 
3 

J 

3 

a 
a 
1 

-

No. of 
l_ioIW 
per leaf 

15 

11 

• 
5 

• 
J 

I 

a 
a 
1 

-

, 
, 
• 
• 
• 
• 
• 
1 

10 

10 

-

Per cent. 
lnfect.1on 

80 

10 .. 
80 

to 

to .. 
to 

.to 

ao 

-



10 

-15 

. Ie 

(.h 

Z 
OW 

~r» 
U lLJ 1-.,0 

LL AL 
Z -rJ 

-40 
~ z?6 
1JJ30 
u 
ri?:'£ 
UJ 
Q :'.0 

15 

10 

FtG.:6· LONG.IVITY in Vit:t9 OF CHilLI 
MOSAIC VIRUS ON 

chenopocnwr-~ {:t.?>·5 - 28·'5ce) 

"34-7 
E RIOD a= £TORAGE If.Y>.YS) 



1'ab1. 16. DetAr'm1na~1aD of 10ll9"'1~ Ja !1KA of chllU .,..ic viha 
(_aye&! on 1.&1"" Sat-aua at 10iC) 

T-~ 8.Mo. Per1oc! of Wo. cf "0. of -- ... oent 
110. .~orege plU_ plaau 1ncuba- lftfecUaa 

(day8 ) 1noau- 1ftfe.fted t.1Gft 
laid period 

I 
J ~ .. h .ap 5 5 I 100 

2 1 5 5 .. 100 

3 I 5 5 • 100 

4 , 5 .. It 80 
/ 

5 .. 5 " 8 80 , 
~ 

5 .. 7 80 

5 .. • 80 6 

• 7 5 4 • 80 

• • 5 .. 7 80 

10 t I .. 1 10 

11 10 5 3 8 60 

12 11 5 J • 60 

13 12 5 2 • 40 

14 13 5 J t 60 , 

15 14 5 J , 60 

16 15 5 , • 60 

11 16 5 2 8 40 

18 l' 5 2 , 40 

l' 18 5 1 9 20 

20 l' 5 - - -
21 20 5 - - -



tJItlI II (OoMe! ••• ) 

he~ ."0. PeC'1od o! .0. of .0. of -- ....... 
110. ftOI'_ plaau pl.u inau .... 1"'.U. 

(dQa) iMa .. - infefted Uoa 
1 ... ~lod 

II 

1 Pr .... a. I I • 100 

2 1 I I • 100 

3 2 I I • 100 

.. J I 4 • 10 

I .. I 3 • 60 

I 5 5 .. 8 10 
/ ., • 5 .. 8 80 ., 5 3 8 10 

• • I .. • 80 

10 • I J • 60 

11 10 I J • 10 

12 11 I 4 • 110 

13 12 I .. • 10 

14 13 I J • 10 

11 14 5 J • 10 

II 15 5 2 , 40 

11 16 I 2 10 to 

11 l' 5 2 10 4C 

l' 1. I - - -
20 1. I - - -
21 20 5 - - -



Teat. S.No. PlJriod of No. of Mo. of Hean Per cent. 
No. st.oracle plant. plant. incuba- infect,ion 

(daya ) inocu- infect.ed t.ion 
lat.ed period 

III 

1 rreeh .ap 5 I • 100 

a 1 I I • 100 

» a I .. • .. 
.. , s , , 10 

I • I .. • 10 

• 5 , .. • .. , • 5 .. • 80 ----• 1 I 5 • 100 

• • I .. , 10 

10 , I , , .. 
11 10 • S • .. 
12 11 I J , 60 

11 12 I » , .. 
14 13 I » 10 Ie 

U 1. I » 10 60 

» 15 • I • .. 
l' 1. I 2 , 40 

• 11 I 1 10 20 

It 18 • - - -
20 l' • - - -
21 20 J ... - -



FIla:1·LONCi1IVITY lQ 'dt!2 OF C H , LL I 
MOSAIC VIRuS ON 

\00 

~! 

'\0 

a~ 

80 

15 

2 70 

265 
t~ 
L1.l 
II 
Z 5i 

10 

Nlmt-iCL!')O. t:obcao.Lrn (.10°,) 

PER.OD OF 



.,... s. 

.~. 1f"'_ 

I 1 

2 

3 

• 
5 , 

• 
10 

11 

12 

l' 
14 

15 

11 

l' 
18 

l' 
20 

21 

... 

Per 10t! ~ N~. ftf If,.,. ttl 
.~~ag. pl.~ planta 

Pr_h •• p 

1 

2 

3 

.. 
5 

• , 
• , 

10 

11 

12 

IS 

14 

15 

16 

1" 

18 

11 

20 

J.ftntlU- l"fea­
l_*, _ed 

5 " 
S " 
S • 
5 .. 
5 3 

5 3 

I 3 

5 .. 
J J 

I J 

5 J 

5 J 

5 3 . 

5 2 

5 2 

5 2 

5 2 

5 -
5 -
5 -
5 -

Jfl"':l. nf Mean Per 0 __ 
i_lena lnr:nm.- Wee-
per ~1Oft .1~ 
1... period 

13 I 90 

10 a 80 , ., 80 , • 80 , • '0 
5 • 60 

S • 60 

5 8 80 

.. • 60 

l • 60 

3 • 60 

J • 60 

• • .0 

3 • '0 
2 10 40 

2 10 40 

2 10 40 

.. - -
- - ... 
- - -
- - . ,. 



Table 17 (con to ••• ) 

Test S. Period of No.of No.of Nn. of Mean Per cent 
No. No. storage plants plants lesions inoba- infec-

inocu- infect- per tion tion 
lated ed leaf period 

1 Fresh sap 5 5 16 ., 100 

:2 1 5 .. 13 • •• 
I 2 • 4 11 • 80 

4 I 5 , • 8 80 

5 , 5 .. ., • •• 
t 5 I , 6 • '0 

'7' 6 5 I ., • H 

8 ., I J 5 , '0 
t 8 I I 5 • 60 

10 t I I 4 t 60 

11 10 I I , , 60 

12 11 5 I 3 , 6. 

n 12 I J I , 60 

I' 13 I 2 3 10 40 

11 14 I I 2 10 40 

16 15 5 2 a 10 4' 

l' 16 IS 1 :I 10 20 

1. 1'1 I - .. .. .. 
It 11 I - .. .. -
20 1t S - - - .. 
U 20 J .. .. - .. 



T_t. 8. Per 1ad of 110. of .'" • of .", .of Me.. Per' o_~ 
110. Ito. .tor-v. plaftb pl_U 1 .. 1n_ ~ W_-

lMCN- lnfeat.ed per t.l0ft _loa 
late&! 1... periGd 

III 1 JIr .. h •• p I 5 11 , 100 

2 1 5 " 14 , 80 

3 2 I 4 12 8 SO 

" 3 5 4 10 • 10 

5 " 5 " 
, 8 SO 

6 5 5 4 t I 80 

'7 6 5 4 7 8 90 

8 , 5 J 5 8 60 

t a 5 J 4 8 6Q 

10 , 5 S " 8 60 

11 10 5 3 3 9 60 

12 11 I 3 3 , 60 

13 12 I 2 4 t 40 

14 IJ I 2 J 10 40 

11 14 5 2 3 10 40 

1. 11 5 2 2 10 40 

17 16 5 1 2 10 20 

18 17 5 - - - -
l' 18 5 - - - -
20 It 5 - - - -
21 20 5 - - - -
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NJE or CHILLI PLMITS .0 ITS auSCSPTUILXft 10 CHILLI 

HaIAIC VI .... 

"'. r..ulu of Chi. ~ ... pI'-_~" 1ft Tabl. 18. r~ 

1. obVioua 'roll "'. da~. ~ .tIe pl..u bed Uk_ lalent. 

••• u aUO- of their gftNth. Row."....... fC'UftIJ- .Mdlinp 

up'" _..- _. of 20 _d 3D dllP .... fClUftd \0 be hl4h1y wln ..... 

bl. to '-h. v11\1.. When the Pl.ftt8 .... inoaul._ed _ to. 50, 

10 .ad 70 d.,. old. d\. pwo __ • of v .... l •• s.an ... ob ••• ..t 

~ M 4!, 25, 15 _4 10 r_peot,1w1y. ",te 1rJdlC~" "'.~ _ 

t.h 80- of ~ •• eedl1ng. lftar ...... ~ey are 1 .......... lbl. 

m the ,,1nae 1nI~Jan CPlcr •• ). ~, ...... ds.... •• ,.... 

UIa ~ .... _ 1 ... ctia~ ... "'''iarJ Of an ....... 01:18 ... ., 

Ja pl .... Wened __ .. u. ..... 20, JO.ad to daya. while 

~ .J8IPt.~ ......... ill ...... of h~ -v-. 'ftlu. , a 

deor_. 1ft ..".1'-7 01 -,111*- ..... _JoD ...... nd ill pl ___ 

"*' lnI_hd .. b1lJb- ..,.. of 60 ... 70 ......... nly the 

.-17 prodYoad 1 ..... ahoY ... Illld .. a1ct ~~ "lu.. ... 

• aaftt.1aq. 

'!be BIOdlfl-' .n.hod foUCNed bJ Holl1nl:Ja .. a... (1 •• " 

LS. .ad Mfi.cn C 1 m). PUGh_ .., Loakhan (l ". ). " .. tI." 
fOC' purlfylng til ..... __ t. ytrua. 'PUE'lf 1o.~101l yl_t!" Clone--

UaUd preparat.1o.- ell ~ ylr\aa whJah v ..... f. e1eov_-
1licu'000opf. ~8GU'en aSoraIIcCS'Pf r.,..led Ut. ~_..,. of vlrue 

panial_ oil typiOel r i9lt! I"ada. ___ in; 300 x 18 ·NII (Pl.t. 7). 



!'abl. II. 1411_ of abUl1 planu .., Ita .ueeept.1bUlty to 
emUl1 ... s. yJfte 

s. _ . ,....1 
Ito. (daJa » 

1. eo 8/10 

2. JO 8/10 

J. 40 4/10 

4. 10 3/10 

5. 10 1/10 

6. '0 1/10 

14M • MUd Moe.So 
aM ....... __ ala 
..... ~1ag 
LIt • Leaf c!1a~1C11 
VI: • vela Cl .... s.no 

!feet. II 

1/10 

1/10 

5/10 

2/10 

1/10 

1/10 

lIMa lnou __ Me _ .,... _-'i2D mid _ p.- ~ 
fiat r Teet. rl a __ 

lnfea-
.1m 

8 , 10 ~ •• M •• " 

8 • 80 aM.Ld, •• 

• 8 45 aM, Lt!,." 
, 10 2S ... 
, • 11 M 

11 10 10 ... 



z 

f11t- ~ AGlE OF (.Hau.a PLA.NtS IN RE t.AT'ON 

"ft» SUSc.e: PTI eLI,...., To (.H' LL, Mo5.l' k: 
VIRUS 

-Ie 

o (,0 -... 
\J 
III 
U. 
2 -

10 

___ -'-----L-_ ----L---J______...-~£2---
~ be 40 9.l f,o 10 

________ J.A~Gt~eU(.9C>A~Y'Y.!S~)L _____ ~ ___ _' 



PLAn 7A. lU_UGII .10l"0fl~_ of PM'~1e11y pul'1fled 
,....,...1_ of ••• Io.tna eaa ohUll) aboIr_ ~191" rOlfe (!O.OCO .... lflonlan) 
(JOO x 11 .. , , 

- ,. 





, T or DIS AS CH OROMTH ~u 

'1'0 et.CIn1n. the .ffect. of .1rua infct.ion on c.-tain 

qrowth ctulrectc ••• 1 ... roo~ 1~, lIhoo~ lent;Jth. 1 ... 

..... fl" .. h veJ4h~ ~ dry .. 19ht.. fl,. •• xP .. 1IMIlU were 
'. 

CoM\lC~. "or tl\1.j pul"~ •••• t of ohllli plante of vuiet.y 

X-230 were grown and 3C day. old plant.a war. lnoaul. ... CI\ t.h • 

.... ~r. A .t.t, .... t: of planU. uninoculat.ed ...... .. 

oellUol. 

All!1af-'"V1~e efftICt. of cU .... _ aft 1'00. leftlJ~, the ltlftCjlW\ 

the .. in roo~ wee _aeur4lid ~ ___ at • _tr. Mal • .nd 

reedlnJ ..... l'eocrdec.1 in a '-able 1« OOllp6rlacm. frail th. 

d.~a (Table 1') aJQrUllo_" I"ed\aCUoa 1ft root. l-..a~ ".. 0"_"" 
due t.o 1nf .at-ion of tile vlr\l.. 'l1w per c_t. retla~lon in root. 

length varled from 22.12 to 60.22 ('j,g. 10). 

10 0 ... of 1Ih~ length. ~1O\.al .. l.ng~ of tth. plant. 

Ire. ground l e vel to the t.1p v" t. __ frolll bot.h the hau~ 

an(t d.u..ed pI.... The .r-...au (Tabl. 20) 1n"1c.~" t»t.t 

.hoot. lenQt.h of ~. vk\l •• ff"~ pl.a ..,.. conald.ably 

nd\aoed ("19. 11). 1'h. perc_t, &-et!uct.lon veri., f.-om 1.15 t.o 

15.11. 

rr.." 1 ..... of both he alt.hy and d ie ... ., plaftu v.r. kept. 

1n • 1." .... ~_ which 'neaaur~ 1 ... ar ... . Prom~. 

r_ul ta (Table 21' 1~ u evident that. leaf er_ w. *jqnif 1c_Ur 



t:ec!t.lQ«! in YiNe affea~ec! plant.8 ~ t.he peE'Cenbg. of redua­

_lon varied lr 4.3 to 66.14 (P~. 12). 

J'retlb lanta of both healt.hy and .,..Sc .ffec'ect anu 

were _lobe<! in balanc. for reaofttino frea" .. lghu of t"'. 
1 •• "... 'lb. pwO"~8CJ. of reduction 1ft .tru. affec~ed planu 

" .. led fr~ · 28 .• 00 t-o 68.12 (Table 22 and P1o . 13) • 

• or dry we1Qht.. both healt.by an<' d Ue .... pl_toe in I'llpee' 

billa .... 0"" dr1*, ." 60-C ~ a oonat.an~ weloht.. Th .. e v .. 

eQDeider .e reduction in dry .. 10h~ 01 <sa_tid p-lanu ~ ----the h-.1t.hy pJ.lIlta ant2 r.~ioD rang., fl'cm 16.21 to 60.00 

~ ~ (Table 23 me! riel . 14). 

"or t-h1a .xperu.nt ,-en pl_ta of chilli (30 day. old) 

wer. lnecul..t.ed with the vlrua and aiJnUar number of pl_U 

were kept. v1~o\lt. lnoc:ulat.lon to ... ". _ oentrol. 15-20 

aye aft._ 1na::nll.~1on, t.h.. newly ap_ 1110 lea .... of bot.h 

healthy en d18 ... ., -planta .... ctet..ched and analyaed for 

chlorophyll !~ac:t.1o" yla., chlorophyll a, c:hlO&"aphyll b, 

-'" tot.el chlorophyll. 'ftl. ~u1U (Tabl. 24) lftdlcauct th.' 

there w.. . c0n81derabl. reduct.lon 10 ohlor-ophyll freat.ionta. 

'l'he percenUi9. of _'uctlon r.ng., frOll 3 t.o 26, C. 3 \0 9.5 

and 0 .4 to 25.3 1n cue of cttl~OI'hyll a, chlorophyll b and 

t.otal chlorophyll # r .. pecti .. ly. 

"f r 



Tabl. 1 •• .ffeet. 01 IIO .. S. _ root. l~ 

a.ICo. •. !22l.1·!db.Sqal . ... 0_" ttea'e_ 

".al~ DU ... *, 
09" heal...,. 

1. '3 28.0 M •• 

Z. 64 1.,.5 10.22 

J. 2' 12.0 58.'2 

•• 11 1'.5 '3." 

5. 33 11.0 51.11 

I. n "'-,,1'.0 , •• os 

'. 2' 1'.0 2'.N 

l' 13.0 55.1' 

n 2.,.0 21.02 

10. II 24.0 31.42 

11. ~ 2Z.0 2.", 

12. al 1 •• 0 •• 71 

13. 33 25.1 21.71 

It. Jot Z3.0 d.SI 

IS. n 26.5 28.31 

---------~-~~----~~~-~------~~---.... 33.'J 20.40 J •• IO 
~-----~-----~-~~~~~-~-~---------..... • 5.21 

• l9nUJo~ _ 5" .. d 1" 1 ... of ~l~ 



r 0 
U1 I~ 
:::J S< 
rv- «w 
~ UJ{J) 5 :to 

u ~[ll -« 
U1 
a 
z: 
-

-LL 

1-.-__ ....---.-....._-1 ~ ~ 

~ 
1K""""Ir"""'lr""""~~~-4r-'"--1 (J) 0... 

____ ._L..~~~r__.1_4 r- tn 
LU 

t-
~__,~ .......... ~.&..r--f -..D 

(IA.t J J Hj_'9N~1 ..l.OO~ 

wt~~~~;tR';Q!io)~ j 
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8.Mo. - p,. !I!!Ib ~I • " deor_ • 
"M1~ 1)18_-' ~Mal_ 

1. .. a •• 60 

2. 32 30 6.60 

3. 33 a. 12.20 

•• M 31 8.12 

I. II al 11.11 

6. M 30 11." 

.,. 30 26 13.33 

l5 al 10.'1 

M J2 S ... 

10. • JO 6.60 

11. • II I •• 

12. JS It 2 •• 

13. 37 J2 II.YO 

1 •• • • 1.11 

lS. 38 ,. 5.26 .. -~._-- .. ----~---~--~-----~-~~~-----Han 34.4 31.53 8.34 
--~~-~~~-~--~-~--~-~----~-~~-----~ 

I I." 
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Table 21. Effect. nf dl ••••• ,.,n leaf area 

s. 
lQ",,-

1. 

2. 

3. 

4. 

5. 

6. 

8. 

•• 
10. 

11. 

12. 

13. 

14. 

15. 

Leaf are. --..-..--_ .. _--_ .. _-.....-.---
Healthy Diaeaaed '.q.CIR ) 

8.01 5.25 

7.19 4.S8 

5.55 4.14 

5.10 2.48 

4." 3.'6 

2.84 

3.49 3.34 

5.5' 3.56 

6." 2.36 

S.OS 2." 
4.90 3.45 

5.53 2.n 

1.50 4.56 

6.20 4.at 

6." 3.76 

- -- - - - - - .... - - - - --..,-- .. -
Mean 86.31 55.01 - ~ --- - - -- - ------- .. - --
to .alue • 4.25 

" deer .... ,.,,,.. c,.,nu 1 

24.9t 

32.12 

25 •• 

51.37 

46.05 

26.23 

4.30 

35.7. 

66.14 

45.34 

28.5'7 

46.11 

5'.20 

21.12 

46.05 

-- ~ - .. -
55.86 - - -- --

S1gn1f1can~ at 5" ard 1. level of probability 



l 5\:"",~,,~fQ!~~~1.Q,Qv! ... 
KSSSs:~~~~li~~ ~ 

• ... .. '" • ... .,a 
( ... )."" 'W:»JV =''t~ 



s. 
No. 

1. 

2. 

J. 

f. 

I. 
6. 

e. 
t. 

10. 

11. 

12. 

13. 

14. 

15. 

20.00 

18.00 

10.00 

16.()O 

10.00 

14.00 

11.20 

19.16 

18.6' 

13.80 

15.60 

19.50 

18.90 

15.80 

19.30 

10.78 

7dO 

6.t3 

5.10 

7.20 

6.52 

8.50 

10.50 

11.25 

eoM 

9.75 

a.oo 

11.00 

7.90 

11.20 

46.10 

30.10 

68.12 

28.00 

53.42 

50.5. 

45.1' 

39.80 

31.f17 

37.50 

58.17 

41.11 

SO.6J 

41 •• -----------_._------------------
16.39 -------------------------------. 



(f) 
\­
Z 

-___...t~~~~~~ j 
a_ 

l­
Vl 

-----____...~~~~~H r- l.J...J i 

r- i' 
I 

----~-~~~~~ ~ 

~~ I 
~~~~~~ I 

_....-J--J~~~ t('I f 
t 

~l~~~'~i~ 

~,""~~ .. ~---.. ~ 



• .wo. .......... • lIEI .• _lIb!: ._ • " deaZ'_. OWWI" 

"(;"\th7 18 ... -, 
", .. 1_ 

(9) 

1._ 4." 2.20 4'.30 

I. 4.S6 l.tO 25.43 

3. 4.80 1.10 41.'1 

4. 3.70 3.10 16.11 

s. 3.50 2.80 20.00 

I. 5.00 2.10 50.00 

,. 1.10 2"'0 18.1. 

•• ~2.1O 1.10 ,. ... 
•• 4.40 2.60 40 • ., 

10. 2.10 1.70 31.28 

11. 4.50 l.eo 10.00 

12. 3.10 I.SO 5'.-
13. 1.20 2 •• ..4.21 

14. S.SO 3.00 45.45 

11 • 6.CO 4.20 JO.()o 

... ---~ -- ~----~~-~-~---~-~-------.,.. 4.28 2.58 
~--~---~-~~~--~-~-~---~-~-~~--~ 
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... ., .... 1_1 .. ef GhUll, obUlned frea ",leDal 

.1CM1~&II'al ........ ___ ice, ..... Otaatul" ............ 

•• ..ek r..niea bJ ... l.aceUat.lcIa. InooLll... pl. __ 

..... ~_,*, -puled1eallr .., .,...._ .... r.er9d. 

'h ..... YlU (1'aDl. 21) r...u.. tha all the out.l .... 

WId .. __ t. ..... U8MP-1111. "..uo. .. CNlU..,. .28, 

»a180, »410 .~ .,. __ lSlle 1111. "'.10, ___ illl .. 

..sa 01 ... 1aI, bl1eun -' dJet.enl (PIn.. a aD! 10). ". • 

• ",.J.9U' OJ .hewed IIlD ___ .Ie ad ... l!llw, lihUe "h. oul.i-
~ 

- .-. x-a0l Apac'fta, ..... fJIa ... O, Kk., • III lind LIe ..... ~ •• ~ 

au • .,eas. -'" .. 1ft e1.c'illl (Pl .... 11). 1he eul.l .... <M 

.bMMd .lld .,.ate .... .u..~,- Cplne I'. ___ the ault.1.-

.... 107. nhlbl._ allef __ ... _, ~'" _d .... ~1Ir ... 1 ... 

t.1. CNl.l .... Ilk. GI, 1m, ION, ClIIa .......... , 

-' ICil .1wJWed CIftl7 .u.d -..s.o .,...._. 

r 1 



\l~ 

'I'Ul. 25. React-lon of varleti.s of chilli to th. vUue 

N ... of d\e !!~. ~tr.ed Mean Mean 
vetet.,. No.in ;red pc Incu- Type of re.:t.loa 

Ceftt. bat. ion 
1nf ec:- periad 
t.ion 

• 
x-us '/10 90 ., MM. st. • ve. 91. <It. • 

X-180 7/10 10 8 MM. st.. ve. 81, dt.. 

'X-al0 S/10 50 8 MM. dt.. st.. ve r 

X-Z06 l/10 30 ., MM. VC 

03 '/10 10 1 MM, alSQht. curl1.., 

G4 3/10 :10 • MM, dt.. 

l 
os 4/10 40 • MM 

1~,!!----- 3/10 30 8 "' 
1078 4/10 40 ., HM 

, 

107' 3/10 JO ., Me. st.. _. 
Apun. 4/10 40 ., Me. VC 

Clu.t.er 6/10 60 • III 

s_~ 5/10 50 ., ... 
- P~1Xa-50 6/10 60 8 .... \\'! 

w • ...,al 3/10 30 • ... 
5.lndhur 3/10 30 • )oM 

~ lur_ 4/10 40 • 191. ve 
, 

• 118 8/10 80 • .... 'VC 

I MC-4S 5/10 50 8 Mol. VC 

1081 a/l0 ao • MM 

... • ,po, tid IIIOaa J.r: 3}. • SUeter 1.ng 

at. • S\Unt.1n; 
dt. • <U.t.ort. s.on 

lie • vein cl ... 1JIV 



PLATE 8. 'l'h. Cv. X-235 shovlDfj1 IaOsale .ymp~OIU and 
stunt.ed vroRh 

H • Healthy 





8. Lea ... ahowl .. Idld ... 10 ~ 
M • Heal_ 





PLAT~ lOA. Ch1ll1 culti,," 1C-1SO .hovinq mild lII08.lo 
~t~ 

a. Leaves ahow1nq lI11d mo-ale !Symptoma 
H • Healthy 

r • Infacted 





PLAT 11. Chill! C\llUvar S118 .howl"", mlld .,..le 
.yapt. ... 





I"veaUgatioM Oft ohUll moealo di.ea. report." here1ft 

1ncz1ude aurwy. aollec~lon _d maintenMCe of vtru. aultar_. 

_ _. allatology, 1Dad_ of tren"''''.lon. hoa t. ...... f9.. ..1et.l 

8Cr ding, pur1f1cat.lon and electron mlCroaeopy and effect of 

ditI ••• on orovth oharaot. ... like r oot. lenoth, .hoot. lenqth, 

l eaf area, fre.b 1qht.. dry ve.l9ht. and ohlorophyll fr8C~10n8. 

Survey for occurrence o~ obil11 .,.a1e .1I:'u. undw . 1.-14 

oondltJona r e vealed that. the pen:en~. of inaJ.c!ena. reno" 

fl"ca 5.21 t.o 16.S. in Chit.t.oor d1av1ct. and froaa 12 .52 t.o 20. 02 

in Guntur and Prak •••• dia_1cu (Table 5). 

The Incl<Sence of lZI08aio vulee! frOID 0 . 00 to 85. 8 per c.w. 

in a .V.Aqr1ct.1lb,iral College Ck'ctu~rl!. Tl.Npati (Table 6) . out. 

of 61 oult,1 .... in differ_t. vial., only 10 cult.1v ... yt • • , 

OT-3, S 118 x (0" x MP) , long J( .mall pod, 0. x t60, 

Kz )C' hnt CI , - x IQI X 206, me x (a, x HP) , Pant. e1 , J..CA 101. 

and LeA-leO were fra. tram ~1a._.. 'fh. culture 160 x 04 el'l'vlll"" 

lCMMt. lftcidance of ' .2 per oent.. vt\lle the o ulture LeA-2 I 0 

r or<'ad me:x1Jlum lncl~. o! 85 . 8 per cent.. However, ther wet' 

no earlier r eporu (1ft survey 01. the f! l.... 11' Chltt.oor dl.trict. 

of Andhra rrad .. h. 

111 



Under' field oc.dltJ.ona • • hl111 pi ... 1nfeaud vi ... 

... aJG bh1blUc1 cU.-URn ... let ...,t.Ull1O, d1a~1on of 

1 ......... I'~ of powtI\ (Pl." 1'. Pla.Mring ... 

de1.,_t ~.~ ts.- eo fl_ ...... ~ •• 1011._ 

..... &180 Red bef.. fNtt ' .... _1011. 

Anlf 1claU., lnoaulaud pl_ta .,.,..., ehlerOili. loll ..... 

.., qp10u lDOaata .~ 1 dirk or"" an .. al ...... lnG 

,,1.,. 1~ 91'- .... (Pla" 2). Pl ......... Mat ,,1* 

r~ P'~. 2M.,...._ _ ."Ull pl __ ctve to .,.a1O 

(I."'. XOW.ahnllk7 (1M2'. "" .... laia (JM7,. -'he aBc! ..,...­

.... , (1 .. ' . ,... ... al. (I"'). ", •• lBo.Ale (1"2), 

Pel __ .., OC'....... (1.72), Mia... .SIIgh (117,), Al .. lo 

ad .... 1DKo.ia (1.1', .~a1 .. Al. (1 .. ,. Pop (1.1), and _lc_ 
.ad Yan_ (1.3). Howe ... the .,111&. udec' atudy dl'. __ 111 ., .... 

___ legr 'Z'aII o&b .. rih_ ~ ohllU ___ ring 

aU-aiD 01 t.obaOao .. ala Ylh. (IIaka ... _d bllS-U. INO' in 110_ 

PI'odaaollll bl"lQht fellow .. Ullrl. aval_ of ~ ... ia y1Na 

'"" ItlllneJ'. 1152' in not pI'Oduolftg Maft)~la laaal 1 .. 1oM. tell ... . 

t*ypIGal .,.aJ.o YU'ua (Ml11_ .nd Thombwry, 1"8) 1ft ............ ... 

1tIg lftUl'".lnal ahlaro.l. Oftly, a new atraln Of ~ ... Itt 

.,lru CMIiI'akiahl, J-O' 1n ~ pr~uo1lv ... lHct &"tKMSeIl .. __ 

au ... eft 'rui .. , a .train of t.obeaao _Ja .lI"ue (ft.etcher. l.3' 

111 .. ~Q1n9 _1ft .. 1ft ftelU'a8la. MMUft lat ... '' •• Il00 _.Sa 
.1he (Greenleaf Sl ~., 1164) lIa 110" produaSa; aeorode pat"'" 



and upper .~_ near081s. ~ol:tecao leaf curllnq viru ... (l1hanra" 

.ad Seth. 1971> In fallin; ~o produce enat.leM. ~OIIIIIto atraln 

of TMV (Roqoa~ 1no • ti. 1912) 1ft not. pl'oduc 1nc;r stAIIII MOree is 

and yellow 8p('1t,& on fruits _" a straln of 'll!V (Erkan and 

Yorean, IIB3) In not produolnc;r "UUnq .yITlptOllW. 

St.udy on t.he present. vir.. proved it t.o be only •• p­

t.ranllllli •• ible. Sapo-UanBmi •• 1on of the TI'!V " .. previously 

repol"t.ad by Pala (1t23), Hol.Jaell (1931 >. Nakata Mld Tu,1mot.o 

UNO), Dool1t.Ue __ aDL2 '1'hach .. (lM2). l(ovachev • .ky (942), 

Kohl_ aAd Rajan (194.), Chamberlaln (1941), ~a and 

nel1ec:oat.a (1941). trc Kin..,. (1952), M~ (19!t3). 11,111_ 

and Thornberry (1951), l'lIara.kiahl (U6C). 'letcher UM», 

OI' .... l..af !l~. (1M4), ~"arau. (1971), Adlaa. Sl ~.(1971), 

Pelde,. ad (IC'-t._ (1913) and RotJCllaino !l tie (19'72). 

1'be p: __ t. virl18 was not. t.raruIl1l1t.t.ed t.hrough aeed (Table'). 

But. • ..., tranllllils.1on __ report.ed by MIt Kinney (1"2) on pepp_ 

.. arlat.y SC 46252. and ,.,..k1 U981', ~1c and Mltrov1c (1991), 

Ra9_a1no end Anqehcc10 (1 WI) and BRt.1 (1993). 

SweU_ on hoet.-c-ange 1n~1c.t.ed that. the virus UnMr .t.uey 

produced syst.emic .ya¢0IIII an Cap!1qwn fryi,_w .I.., !'!tun!. 

Mer." .I. .. ,:)";"ra aVE mWm (I;lat.. "), )2. MW (Plat.. '5'. 
!felt_ \$,7' L. (Flat.e 6), }!,. glutinota 1.., Lyggpsaic. 

_ulent.UI!' )01111 .. '':;!INI!!i. a.Uw. L .. 5.. !l!.lSl .I.., .. 



e '77 [IUS' gbarIDU , L. IIld local l_lons on Sh!n2P911U1! 

..... S1e;olor cost«) ant! Reyn. and 11. "",1 L. (Pl.t.. 3). 

51nce all the ext.enel_ly c::u1t.1v.te<! hClllts t. .. t.e1 only 

the _ ... n belonQ In;J to .cl.nace... Clucurblt.ac::e.a, ohene-

poeUac:: ... and AmU'anthace., wttC'I r.eo~. out. of " "laM 

epeel .. t.eat.ed, the v1r:u. ~ • r .. tr1c::t.et" hOllt range limlted 

only to 13 pliant. .peel .. belOlllling to .. 1_111 ... 

Jh, end Rt~haudhur1 (l~56) alas st.atAI! that. the ch1ll1 

moa.ic faund in India was t.ran~1 •• 1bl. by 'ap inoculat.ion t.o 

ligoMW t.abtgUl!l L .. I!.. \tbNN!I yar. Whit., Burley, I.. glyt.1n2!" 

!,hn' pwm.· ''''''PH "XbF1cJt. 9<&.11 "Uvu" £. ~ var. 

M\U1U'''' ant! Ctrth'?" tlnq'och". M111er and Thornberry 

(liSa) reported th.t. ~t.o .t.ypic.l ..,.alo "il'\l' produced loce1 

19.10l'1li on 1nooulat.ed 1 •• ".. of !)erst) 'YC "',,e. ll. yright.U. 

li. glutinosa. tL. ,."Ddt, SelPH' p'9'l'" and lD08a1c IIOt.Uln9 Oft 

Lyg9pK'1s9ll 172'll!p''',. Greenleaf n Mo. (19.') Dba_net'! t.t\at. 

__ un lat.ent. t.obllCCO 1IIOh1c ViruB pC'1l\1uced local 1_1on. on 

.trM!9!!lU!11. PeldItIM aM or_1aner: (19'72) r8p(llZ't.el! that. the 

pap.,. IlDUSUal .train of TMV produced 100,1 lesions on all t.'"~ 

cul tour.. of !!.. hbacW!) elllCapt. t,urlc.1.h t.obiIC!C9. 

St.udl .. on phy.loal propU'U_ .howed that the v!ru' under 

.t.udy pou ... ed the ~ In.ac:t.1vat.1on point. of 90-<: to ts-c 

(Tabl. 10 and 11 J. c!ill.lt,ion end point. of 111000000 t.o 1110000000 

(Tabla 12 and 13) and longevit.y J.n vitro of t daY' at. roaa 



u.p"Rure (23.5 to 2S.5ec, (bble 1. _d 15) .ad 1", d.,. 

- frJq1daJr. tlAIIpWaeur. tJ6 JO~ (~ .. 16 .-d J1'. 

Th. th.-..1 lMOt.lyAUOIl point. of Ute _..ent. ys.ru. oo1a­

aided 1d.tIl TIP 01 'IMV _ ~ l'eporUd !If Daol.i~U. Md 

...... (1M2). a .... 111 oa 'DeY lreparMd by J_aso (1"" ... 

a .Vaia of ~-.aoo ... aJo YiN. npar\ed by .n_ and Y'" 

(1"'). 

DUut.J.aia .. pella" of ~he pr __ t. yiN. oo1BOlded wlt1l 

uaat. of "IMV _ pep,.. npon.ed b.r Dooll~U. and a •• ab. (1M2) • 

...... • vas. of 1IW ........ _ .Mag -" T_~ (INC)). 

as •• 1.... _tl ... o avaia .. ..,. ... by 0I'een1 • ., .. a. (1 •• ). 

~ ..... d ...... ., ........... _ hi ....... CW_s... 
(1972) aIId • avala of ftIY...,..._.. _____ d YON_ (1.3). 

• LtV' of !MY .. 

......,.. ... 3 7 .... at. 21- 2'1IC. Pel ... ad -.s __ (lin) 

ab •• ¥ed LtV of "'jAr UMllUal auaia eI 1'MV far 5 ,. .... 

Mal_ • Al. (1"'2' __ .,ed LtV of vin. N'oduolll; 1ooe1 

1_1caa oa tab_eGo 101" 14 ~. ...t..aw I'I'--t. Yi1'u8 .. hi ... 

LlV .,., foe • ..,. .t. ~ "1.,..."" (23. 5 to 28. 5 ec, -.d l' 

d.,. at. 10-C. !he phpiaal pc''''_U. 01 ~. ,.. __ t. y1l'ua 

dUf .. ~ Iroaa t.hoa. I'.~ Dr ... 11 .. WOI'kc'a Y1a •• HOJd.nney 

(1112'. ~_1ahl (U.O). S8karoua (1111). Jha aDd Ra,ahaudhul"1 

(11M) aad ~1 (1 .. 0). 



The JDOdUl., .abot! adopted by ftOlllnQ ... .tl. (IMl). 

u.. .nd Mel.on (1m). ,leah_ aDS Lockhart (1"") ... 

apted fcc purl! lca~1on of th. Chilli __ ale vtru •• 

In Eleov~-IIlcc'~oPJ', copper grida .bowed 'the l'C' .. enc. 

0If r 191d rada _ .. urlnrJ 300 .. x 18 .. which r .. .-blel! die 

~yp.scal 'l'HV r (piau 1). According ~ Oraealeaf .. ti.. 

(1 •• ) elect.rOD la.f.crogr.;>" of ~ l.~ent at.ra1n ~1t.ec! 

t.ypical TMY rode lrd1aUftQ~1IItuible f~ thee. of tlh •• undue! 

TMV aU-un. Mill. _d 'I'hornbeny (1958) repor-ted t.h .. t.0IM~ 

.t.ypic~ ... 10 yk'ua bad rOC! .h~ -partl01_ ....ur1DjJ 

300 x 15 lUI. 

'.lcfuft and OI'~ (1912) repcrt.ed ~.~ elector.,..-

1D1acovraphe of peppc "'lUaual au.1ft Ctf 'nW .howe(! ftWI*"O\l. 

a"'a19ht. r od ahapet! ~lcl .. r .. ..,11ng t.haII. f eo_em 'rMV. 

Hayuhl • Al. (191J) abe •• eeI t.hr_ abe Cl .... of p~1al 

ld\lch wwe int.8tft. ~lcl_ of lOO NIl lonq. eubparticl.. f 

110-3'0 .. and .har~ pen.lcl_ of 10-150 nm. .l .. nio (1"') 

report.ed rod eb.p'" partiel_ of 3ClO... Sc'kan and YCIC'Cl_ (1 3) 

r epart.ed a .train 01 ~ v'th rod .haped pan,lcl .. of 300 x 15 .. 

1ft dJ,..naio_. Thd the pc' __ t. Y1I'\I. \lnd .. lnv_t.1QaUon ..... 

lC!~1flect .. t.obaCco __ UQ "Jrua. 



S~udy E'8CJa&"<!11l3' 119. of ohlUl Plants in re1aUan to 

.\lacept.lbl11ty rftMl.s that. th'3 aueoepUbl11t.y ~eer .... 

with !nOr.... in ave (.SQ. '). PlanU between -he 119- ~ 

20-30 dare vere h1;hll' wac.Pt1bl. end 4IIlChlb.l~ed h19h_t. 

lnteouon and ~.., dear .... with J.ncut .... in age .. ..... 

rlt.y of .ymp~ .1.0 deare .. eeI (1'e))le 18). 1'..,1.. lind R .. ... 

xriahnan (tNt) repol'~ed tha~ t.h. rellplrat.ory rate 1ft y1h. 

1nf_~ed chill! planu w" b~her and ,.. in! lLl.aced by .~ of 

the pl"~. n.nko (1910) oonduc~ed 1noculat,lon teat.. et. 4 

dlff .. .,t, at.ag_ of plant. growth aDd report.ed tha~ the to 1 

,.lali! of ripe ti'ult. " .. re4aC., pC"1nalpelly by early lnt_t,1oM • 

• adl .. regU'tU,_' ~. effeat. of .. _10 Oft cn.ll11 oolant. 

r...uect tile' the ttl __ dfeot.etJ v. GrowUt char_tea yla., 

roo~ 1.ftIjJth" shoot. leoth. fr_h -14"'t. anc1 t!ry v.Jqht. of .hoot 

.,. __ , leaf .... ed crhlCC'ophyll freet.lon. to a C!onal~ .. able 

.~. -rb. ~ c." dear .... 1ft ~ 1~ •• "oot. leftilt.t\. 

fl'_h ad {fry ".Johta _rt 1 .. , .... waa 29.51. 9 .34, '6.'79, 

35.'71 Mt! 39.4' r~t.l".ly. Re&aot.loft 1ft root. lenq~" aftd 

.... lopment. .. , be due to ~. f.11ur. ot infllCt.ed 1 ..... to 

.ynth •• .ue enough foOd ... t.clal to .. 1nt.aln 811 the root.. ar 

• t.o the lnt.~pt.lo.. to ~he nee' 1 f low of nutr lent.. to t.he 

root.. John (lV5~) r.~ed poor root. .yet. and rtK!uct.lon in 

root l~ in field be.a'l infect-tad by ~ (0011ohoa ... Uon 

__ ale vU\la) and KII1.alya Ba- (1967, 1510) r.port.ed ~.~ in 

c ... of roaet." .-nd..,.a1o 418 ..... of orouncb.a~ alao roo~ lenqU\ 

waa re&ac«l. Sekhu' (19"75) at.at.el1 that. Sathgudl pl8ftU In!~ed 



~ lD .hoo~ 1~ 01 9Z'auIk!JIu~ Sldened .., ....... 

na~ lIOMlo vu-. ... npaiRed a., Kat.alr ... a. (1"0). ~0IIIl1 

.., Dabey (1176' .180 .reponed nduoU.on 18 1..-.. oJ CIh1lU 

pl~ ialeat.-' wiU- oUCIUIIbW .eala riI'ua . ... .......... ta 

a.a11.bl.1IIhJ.ah aMlMe! ~Md .. JCla ..ubollUa ba "lna J.a­

'_Uc! plame (ar1eYe. 1'.' aid"'", al.. 1 •• ). 

Chang_ sa ~ wJIJt* oca--* of viNe lid .... pI ..... Md 

be. t'e.poI't*l ... u.l1~ Ia ~ hf4iIIU.aM _ Sa the pr_-* 
Y1he. 0.. (111') ...... ,., • ..._ III dry ....... ., ____ 

, .... lDf ..... _til tJIW __ .~ Mal __ • -., de-

--., _'-tlU7..... oe ........... a •• y_laJ.ae of iIrI 

_"Ut' 1ft 1 .... at barl.,. Wen.d ~" .... 1~ reU" ... 

YSI'u. (" ..... 1 .. ' .., lit we. ftMJ\! •• laI.ud vi'" CIIY 

(Mtad ........ 0-.. 1972' we ~. a1 _d alnclh Cl181 J 

al80 t' ..... ~., Ua_ 1ft o"Ul l pl ..... aft." .. "lUI PYX. the net 

_ilaUltoI'y COl'" ... co.ctaoed. 

1ft Ut. PI'--~ .udr, deaI"e_ 1ft abl_~ll fl'~s.. 

1 •••• oh1ar~ll • ,'.1.). ""lor~11 II '4. 7),,) and taU1 

ohlOl'aptlyl! (5 . M", ~ healthy. w. ()been.d ('I'aD!. 24) • 

.,,_ d..,_-, ahlorapb,.U GO .... of Ute viNe lnf_Ud 1 • .­
of ClhUll had _. It.Vlbut.«t to t.h. h1Qh .. ohlGl"OPh711_ .u­
n., In t.hn ~Ie ... (R_akr1ehMft# IMt). Parr ... .ad lI.aU'l-



ahnan (1 nl) reported that TMV cauaed chlorl')ala and reduct..!oll 

in Chlorophyll and also reduced the mean sia. of t.he chloro­

pla.t. Jha (1967) "bioch..u:ally studied t.he ohlcrot,io 1 ..... 

t:1 chilli infect.ed with the .. !rua and the chloroai. va. due ~ 

10lia of Chlorophyll a only. Duqqal and Sift9h (1181) repc&'tec! 

that. in chilli planu affect.ed with PVX t.h. chlorophyll a, 

chlorophyll b _d tot.al chlorophyll were reduced. ~icm ill 

Chlorophyll oo~ent. va. aUG reported by Hor"at.h and Balla (l98Z) 

in pepper l.a._ infected by virua ... 

~ 
The preaeat. virua caus.d red&act.101l in leaf area. ~qqal 

ed ailVJh (lt81) obaerved reduction in leaf area rnlo 1ft chilli 

planu infect.ed wit.h PVX. Ealteroua (1971) reported .. lforaatlm 

of l.a." Vhich cauaed reduct.ion of leaf are.. RoqdlsiJlo S Ho. 
(1972) obaerved reduction in 8i3e of 1 ...... in pepper affect.ed 

by t.OIIato a train of "DW. 

In t.he present. inv .. tiqat.ion, all cult.ivaI'a (20) were aua­

ceptible to TMV whiah were .creened under gla.shous. condl tiona, 

by mechanical 8.p-i.!\oculat.1cm. Pro. t.he reaults it wu clear 

that. the suecept.ibility varied with the cultivar (Table 25). The 

incidence Yaried from 29 t.o 90 per cent.. rut. of twent.y cult.iyer., 

eight cult.iYars Yiz., 05. 1077, 1078. cluster, Santaka, warangal, 

Sindhur and 1081 exhibit.ed only Ilild mottlinq vhile thr .. cnalU. .... 

viz., X-235. X-180 and X-210 showed mild JIl<')8aic, ftwlt.1nv •• eia 

clearinQ, bli.t.ering and diBtort.icn. Six cult.1yar • ..,ia •• ....a0l, 

\ 



Apanaa, Papa1.ka..sO, Kiren, S 118, UC-4S .lCh1blUd allef .,..!A:I 
Inc! vein clear: 1ng. one oul tl YU' 10'7' ahowed .u.s _,..So and 

at.un~lD;J _d the r-.1nlWi1 cu.!U~l.ar 03 ahoneS aile! ..,..J.c ~ 
allqh" curl1n;. In t.he pc-... t. .ta.adr (Tabl. 6) i t vaa obe .. .., 

thn to_ ®It.lvar •• 1a., OT-', S 118 " (0. x MP). Lanq ~ x 

..all p(d , 04 x "0. ~ :II Pant c1; _ x - x 206, (_, x (0. " 

Pant <:1 ' LeA-I()" , and U:A-190 vere fr e frClG infect.ion under 

natural fiel d aondlt.io~. 

_.etien of ..... a1 " .. 1et.1_ of peW" to 'rMV v .. etul'!l 

by • tl'34, 1'31). M1ller an ThornbWry st.udt.! I'MCt,lon 

of pepper ... 1.t.1_ to at.yp1cal at.rain of 'fMV. Cook ad 

Aftd"~D (1954) report.ed that a atrain of , . MIl'MlI P11 _a r_le­

t ... t.o!MY. Jha (1953) report .. \hat. chilli veri.t.i •• NP-20 and 

M 23 were • r_1at.an~ to ch1lli mosuc virus than other 52 

... leu_ to •• Ud. AIled all. (1161) fOt.lnd that. ohUll ... 1.­

t.1_ .. ell purl r ed. pu&"1 orange. Kon&YtIrUm, Ga and a local 

... .1et.y "er. r_1at.ant. ~4l1nat. __ a1c virua . lngh C 1973) re­

parted that. dhill! ... letl ••• 1&., JlUri r-', J\lrl oranga, ~, 

XandlVW'U11l and S~khl were r_1.t..at. to 1IOIIa1a di ...... 

Purt.hU he report.'" that. the hybri~., A121, C1 IC 3425, 

IC 3440, Ie 31,. were no~ lnfeoUC! by mo-as.o viru. . Lee and 

SlD1th (1969) fcun4 local 1 .. 1on type of r_lat.ana. tQ 1M\' 1ft 

£. ' ru1.\'12", £ . IMW' arMt £. ghiRa'. Pe1dlMn and 

or .1_er C 1972) abee'" that. the unuaual atr.1n of 'nW tlC'o-

due ayat.emiQ .ympt.~ on California WOnder Md perf~1Oft and 

lceal 1 •• 1ons on Yolo ttfon&tr. Yolc-Y, ~1 ' MexJc .. , Mew Carolina, 



bo. pewer •• ~. ~ .. o and • .c. "211. Al .. io -" .... 18-

JeoYSe (1.1) a_ ...... ,_10 W.u. 111 OIlllU oulU".. 

....... 1 .at AU. GeIII'. Id_i • .ad lbP .. _ Va1u Cl.1) 

~eGIII'delt aye..... lIIfeDUoa la 3el..s. I"Otuad aid ! .... . 

.... t • ale (1.1) ~ .,....., lnf..u. fa w ...... atd 

abu.ekl4lak •• 



a-l111 (CpJ.gw! 'M"'. L.) like other ~lal 

~ftebl. crape v" pc-one to • number viral d1a ..... 

1'\f8tt.1' one .1naa .. 1nf~ chilli nablrally and 11 0"'. 
vJ.ru ... Call be U."Nnit.tAd by ~lflolal lnoc:ul"ion . 

A alll'Yey _de dur-lno 1"5-86 In aDd around T.lrupaJ 

.." Ountur di8~1at. rnea1e1! t.he 1n01tt.,o. of mosaic dJ.­

..... t.o an • __ t. of 5 . 21 to 20. 02 per cent. inWtlvlng 

bot.h loaal and eNld_t.ed iet.J.ea. In a .V. Algrlcultural 

College arch .. d. 'l'!.napaU, ~ du..e 1nc 1denO. r.agec! 

!r<'h 0 . 00 to 85 . 8 per c ... .t.n .,U'iowa aultur_ (If Chl11i, 

grown fer vvlou. vcl.t.&l tzW.. ~ 1 .. _ \If" oh .. ao­

~la-' by lIOealc .ot.tllag, .. in 01 ... 1ng, aliGht. bl.18t.clDI~h 

leat dJ.at.OI"t.iOft. .t.uJlt.lng _d reduced flowering _4 fru~t.lnQ. 

TraJl8Ch1 .. ion atucSi_ r • .ealed "'a' "'. w1rua und_ .~d;r 

\If" uanaala.1bl. by .ap.iftoaUlaUon. S •• d-tzanad.a8Son and 

.oU tranamltlaJ.on t.eeu 08ve fte;at.l •• r..ult.a. 

R .. ulU of the ha.t. r.nge .wd1 .. reveal., t.hat. out. of 

... tea of \'llanta belonqlftG t.o 11 t_lll .. t._t. • it. could 

infact. only 13 .peal .. belantJltQ t.o fQU' f_Ul.. . ~_. 



l8alude C_" 'rv'M'S- L •• '",9\1_ , .... L •• 
a. slM,,,,.. .... 
WM,l,tD'o" Mill . 01 801. __ "'lab ahlb1tLed .~ 

1nfen.ioft ... .2- 'M.m''11 L .. wh1Gb "i.bl~" .... ~10. 

GOIIG_"'l0 lead 1 .. to. • StIII-atll •• sorllNM'. CDa~ 
and Rem. of attaapodl __ ... lItl... looal l_loa _.. of 

i1deoUcn "l"h cana_vJO ahlo&'O"la 1_1ona. eN_ 

tmwesct:'_ ........ thl __ 8ho\:.r! .,....., l .... loa. 

-.ac! MEEdig, .,·.,,1. L. 

01 euaurbluo_ ~ .,. ... lO lftf_Uon. 

'1M pr~ ¥lru ... lblUd "'-..1 t. • .,.l .... ton poiM 

of 104S-C. dU,*,- ... poiR of 10'" te 10-' .., 1oa; .. l_ 

Ja y1MJp of • d.,.. .~ r~ •• ,..wr. (23.5 -., 28.Sec) aDd 
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