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Chilli (Capasicum apnuum L.) is one of the popular vegeta-

bles extensively cultivated throughout India., Mosalc disease

is found to reduce yiald of this vegetable crop. A detailed

survey of chilli crop made during 1985-86 in varicus localities

in Chittoor, Prakasam and Guntur districts indicated the presence
of mosaic disease to an extent ranging from 5,21 to 20.02 per cent,
The infected plants exhibited typical mosaic symptoms with mosaic
mottling, stunted growth, less number of flowers and reduced fruit
setting., '

The virus was readily transmitted by mechanical incculation
but not through seeds or aoil.

The virus produced systemic symptoms on Capsicum fuitescens L.,
Nigotiana tabacuym L., N. glutinosa L., Datura stramonium L.,
Datura metal L., Cucumis sativus L., Cucumis melo L., Memordica
gharantia L., Lycopersicon esculentum Mill., Petunia oleracia L.,
Amaranthus hypochondriacus and Solanum melongema L., and local
lesions on D. metel L., and Chenopodium amaranticolor Costo and
Reyn,



The virus under study had its physical properties viz,,
thermal inactivation point between 90-55°C, dilution end point
batween 10~ to 10”' and longevity in vitro for 9 days at reom

temperature (23.5 to 28.,5°C) and 17 days at 10°C.

The virus was purified by using PEG (Poly Ethylene Glycol)
method and electronmicroscopy showed virus particles of 300 nm x
18 nm,

A decrecase in percentage of infection and severity of synp-
tols was observed when inoculated at older age of SC, 60 and 70 -
days. Chilli plants whan inoculated at young age of 20, 30 and
40 daya, showed incraased parcentage of infection and severe
symptoms. The disease was found to cause cons iderable reduction
in growth charactera viz,., root length, shoot length, leaf area
and freah and dry wéiqhta of plant, There was also a considera-
ble reduction in chlorophyll fractions viz., chleorophyll a,
chlorophyll b and total chlorophyll.

All the 20 varieties under test showed susceptibility with
varying symptoms of mild mosaic, mottling, vein clearing, leaf
distartion and stunting,

n the basis of symptomatology, tramsmission, host-range,
physicel properties anl electrornmicroscopy, the virus under
tast was identified as common strain of tobacco mosaie virus,



CHAPTER I

INTROUCTION

Chilli (Capsicum annuym L.) belongs to the genus
capsicum and i3 one of the chief spices of In?ia. In
Andhra Pradesh it is cultivated in an area of 1,81,417
hestares with a production of 1,911,511 tonnes (Appendix-I),
A major portion of chilli is consumed within the country.
Somé quantity iﬁ also exported as 4dry pods and as an essan~
tial contribite of curry powder and hot pickles to several

gountries,

Chilii is a cormon host for several fungal, bacterial,
viral and mycoplasma diseases, Any loss caused to this crop
directly affsct the nutriticnal habits of thae pecple.

Tha literatore partaining to the virus diseases of chilll
revaale? that it is infected naturally by 21 different viruses
and artificially by 17 other virusas, Among the 21 viruses
reported to ovcur naturally on chilli, Indian ¢hlilli mosalc
virus (i4c Rae, 19243 Jha and Raychaudhury, 1956), potato virus
Y (Jeyarajan and Ramakrishnan, 1961, 1969; Joshi and Bhargava,
1962 )3 potato virus X (Ramakrishnan, 1959, Rao et gl. 1970);
tobacco mosailc virus (Kandaswamy et al. and Mathur 2t al., 1966);
cucumber mosaic virus (Anjaneyulu and Appa Rao, 1967); and laeaf



curl virus (Hussain, 19323 Vasudeva, 1954) have been

reported from India.

Ramakr ishnan (1961) reported that 17 viruses were
recorded to infect chilli on artificial inoculation, These
are potato virus X, tomato bushy stunt virus, tomato ring
spot virus, potatoc aucuba virus, potato leafroll virus,
potato stunt virus, broad beem vascular wilt virus, carrot
mottley dwarf wvirus, sweet potatc mosalc virus, Yam meosalc
virus, sunflowsar mosaic virus, radish stunt virus, Trinidad
tomato tuﬁm leaf virus, Trinidad tomato bronse-leaf virus,
Trinidad egg plant mosaic virus, tomato necrosis virus and
tomato yellow mosaic virus,

Many of the above sald viruses produce mosalc symptons
on ¢hilli,

Since no information is availabie regarding the nature
of the virus(aes) causing mosaic disease(s) of chilli in
Rayalaseema region, detailad studies on disease incidence,
transmission, host-range, physical properties, purificwstion
and electron=microscopy and varietal reaction were taken up,
The results of these investigations are presemted in this
thesis,



CHAPTER IIX

REVIEW OF LITERATURE

Chilli (Capsicum annuum L.) is a common host for saveral
fungal, bactarial, viral and mycoplasma diseases. A mosalc
disease of chilli was first reported in India by Mc Rae (1923)
and Kulkarni (1924) in the Bombay province, Later twentyone
viruses were reported to oec&r naturally on chilli. Among them,
Indian Chilli mosaic virus (Mo Rae, 1924)) (Jha and Raychau-
dhurli, 1956*)"|’-’potato virus Y (Jeysrajan and Ramakrishnan, 1961,
1969); (Joshi and Bhargava, 1962); potato virus X (Ramakri-
shnan, 1959)) (Rao et al.. 1970)) Tobacco mosailc virus
(Kandaswamy et al. and Mathur et al., 1966); cucumber mosaic
virus (Anjansyulu and Appa Rao, 1967); and leafcurl virus
(Russain, 1932); (vVasudeva, 1954) had bzen reported from India,

A detailed review of the five virus diseases whlich induce
mosaic symptoms on chilli, in India is presented below.

2,] TOBACCO MOSAIC VIRUS

Transmission of tobacco mosaic virue (THMV) to chilli was
first reported by Palm (1923) in Indonesia, Palm and Joachens

(1924} reported the occurrence of this virus on pepper.



2.1.1 Symptomatology

Holmes (1937 ) reported four kinds of symptoms on pspper.
These ware (1) systemic chlorosis, (2) local lesions or leavas
and consequent shedding, (3) delayed necrosis combined with
systemic infection and (4) systemic chlorosis combined with
streaking and scme times resulted in the death of the plant.
Nakata and Takimoto (1940) reported bright yellow mottling of
leaves caused by a ring strain of tobaocco mosaic virus.
Kovachavseky (1}[42) raported two types of symptoms, acute and
chronic tﬁﬁson peppar plants, Chamberlain (1947) reported
tomato stroak virus a straim of TMV, which caused mosaic mottling
and stunting.

Two Straing of TMV were isclated by Mc Kinney (1952) which
caused necrotic local lesions and strong light green mosalc
mottling, Miller and Thermberry (1958) desaribed a mosaic
diseasa with bright interveinal chlorosis and malformed frults

by a strain of THV and mamed it as ‘Tomato s typical mosaic virus®,

Marakishi (196C) reported a new TMV strain which caussed
#slightly raised reddish brown streaks on fruite, Fletcher (1963)
repcrted a strain of THV which caused main vein necrosis of leaves.
Gresnleaf et al. (1964) isclated a strain of THV and named it as
Samsun latent tobacoo mosaic virus (SLTMV]), which caused sevare

leaf mottling, ¥Wrinckling and necrotic patterns on stems,



Feldman @t al. (1569) reported that economic loss was
caused by TMV in capsicum fields, Farrag and Ramakrishnan
(1969) repcrted that TI-V cause reduction in chlorophyll
content and increased the rate of respiration, Namblar and
Rexakrishnan (1969) cbeerved that the rate nf increase in
respiration activity was influenced by the age of the plant
and intensity of infection.

Demski (1970) conducted inoculastion tests at four
different stages of growth and reportad that the total yleld
of ripe £rult was reduced principally by early infscticns.

A leaf curling etrain of THV was reported on C. frultescens
var, grossum characterised by the symptoma of mosailc mottling,
blistering, malformatiocn and distortion (Baskerous, 1571), A
atrain of THV tentativaly named as 'virus producing local lesions
on tobacco' (VPLIT) was reported by Adsuar et al. (1971). This
virus caused moteling, chlarosls, leaf wrinkling and retarded
growth. A strain of THV was isolated by Feldman and Oremianer
(1972) which was namad as “pepper unusal strain® producing mosalc

mottling, vein clearing, chlorosis and stunting,

Fribourg and Farnondez-North Cote (1972) isclated two
strains of TMV from local varieties of capsicum with symptoms

of mosaiz, atunting and leaf and frult daformation.



Misra and Singh (1972) reported about morbid anatomy of
mosaic infected chilli plants which developed small leavas and

disorganised vascular bundles, S e

Rogozzino et al. (1972) remorted tomato strain of TMV,
vhich caused bright yellow mosaic, reduction of leaf size,
stein necrosis, defoliation, stunting, deformation, and pro=
duced yellow spots on fruits. They also reported tobacco
strain with similar symptoms along with light interveinal

' . . . -

mosaic, / o - -
> -~ B N

_/ N
Sutk ot al. (1978) rapar}eﬂ a type of nagrosis caused by
™MV from Yugoslavia. | L

-
AR,

Aleksic and Marinkovic (1981) isclated THV from naturally
infected chilli plants with symptows q&ms&c mottling.

L . F
_'"\.

A urilﬁ oi tobacoo mosalc virus producing small local
lasions on chilli was reported by Gebrs Selassis and Dumas

De Vaulx (1981),

5 ——— .

higgal and s—ing’h (1981} records? the symptoms of virus
atfocted capsicum plant as reduction in relative growth, net
assinmilation rates, leaf area ratio and chlorophyll a,

chlorophyll b and total chlorophyll.

<



A strain of tobacce nosaie virus producing an unfamle
liar mosalc with severe mosalc mottling on all parts of
plants and yellow streaks on fruits was reported by Nagal
at al. (1981),

Pop (19681) incubated the peppar cv, Du Danule plants
with papper strain of THV and cbserved yellow mosall on ino=
culation. Purther, he recarded that thae Aisease intensity

was high in warmer periods,

ﬂragn:iiim and angelaccio (1981) conducted studies on
tomato strain of TMV and reported that the dissase was severs
on capsicum by producing necrotic spote on stems and frulis
and mosaic mottling on leaves,

Sulaiman snd Gimw (1981) described typical symptoms
developed by TMV as leaf puckering, veinal necrcsis, stem

lesions and lrregular black rarkings on rine Erults,

Betti st pl, (1983) reported that TMV was infectious on

saeeds (seed coat and endosperm) of chilli.

Erkan and Yorcan (1983) reported a strain of TMV on
pepper which induced symptams such as wilting, stunting, stem

necrosis, defallation, mosaic and leaf and fruit dAefarmation.



2.1.2 Transmission

Tobacco mosaic virus was easily transmissible through
aap. Sap transmission of THV was reported by several workers
viz,, Palm (1923), Holmes (1937), Nakata and Takimoto (1840),
Doolittle and Thacher (1942), Kovechevsky (1942), Kohler and
Rajan (1944), Chamberlain (1947), Zabala and Dellecosta (1947),
Mo Kinney (1952}, Newton (1953), Miller and Thornberry (1958},
Murakishi (196C), Eskarocus (1$71), Adsuar gt al. (1871),
Feldman and Cremianer (1972) and Ragosaino st al. (1972).

lojek and arleob (1973) reported transmission of THV by
lysus parsicag.

Mo Kinney (1952) reported seed borne nature of T™V on
pepper. Demaki (1981) reported seed borne nature of THMV in
eapsicum plants. Rogozzino and Angelaccio (1581) reperted
that the mogalc disease of TMV (tomato strain) was trans-

mitted by seeds,

Tosic and Mitrovic (1531) suggested the use of healthy
seed stock as tha seed infection was important in epidemiology

of the tobacco mosalc virus,



2.1.3 Host range

Miller and Thornberry (1958 ) reported infectlon of tomate
atypical mosalc strain of THV which produced stem necrotic
lesions on C. gonpuum L. var, California wonder, only necrotic
lesions on Datura stramonium L., D« wEightli, N. glutinoss L.
and mosaic mottling on Lysopersicon esgulentum Mill,

Murakishi (196C) described necrotic pod straak atrain of TMV
whizh produced local laaioﬁn followed by systemic mottle on

i+ gabacum L. var. Samsun and only local lesions on N. tabacum L.
var, Xanthi ‘ana tabaseo pepper, while Phaseolus vylgaris L. var,
Pinto and Scotlia remain uninfected. Greenleaf gt al. (1964)
observed that the Samsun latent tobacco mosaie virus produced
local lesions on M. fabagym L. vars Samsun NN and Xanthi,

K fustica Linn., K. £ependa, R. Sylvastris speg. and comes,

M. glutinoss L., D. stramoniwm L., and Chenopodium amargpticolor
Costo and Reyn, Feldman and Oremianer (1972) reported the symp-
toms produced by the pepper unusual strain of TMV on Plantaga
ninoe Linn. and on all tested cultures of N. tabacum L. except
en turkish tobacco. Verma and Singh (1973) reperted a new host
for TMV as Sonchus srvepsis., Gebre Selassie and Dumas De Vaulx
(1981) isoclated a new strain of TMV, which produced small local
lesions on tomato and Capsicum frultesgens L., Nagal gt al. (1981)
described the pepper strain of TMV which produced a new mosaic

disesse on sweet pepper and very small, lecal lesions on leaves
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of N, glutin~sa L. ToSic and Videnov (1921) reported an is~late
from pepper cv, Niska Sipka, which caused local lesiens on
. glutinosa L. %rkan and Yorcan (1983) reparted that a strain
of THV induced latent infection on tomats, chlarmtic lacel

lesions on Gomphrena, necratic local lesions on Phaseolus

yulgaris L, local and systemic symptoms on Petunia hybrida.
The literature on host range of tchacco mosaic virus is pre-

sentad in Table 1. \' e

t

3.1.4 _pEo e e oL . - L
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The litsrature on physical praperties of various strains

rs

of THV is presented in Table 1,

-,

2.1.5 Purification and Zlegtrop migroscopy

- TN
<A

Hrllings ot al. (1967), Pischer and L~ckhart (1976} purie

b /J:— s L

£ied cucumber msalc virus fram cowpsa., Lima and Nelsen (197%)
purified squash mosailc virus, Kesavamurthy and Govindu (1976}
reperted a new modified method for purification of plant viruses,
Mettar at al. (1984) purified pepper mild m~ttle virus, a strain
of Tobaco virus from infected pepper plants by using rate~iaonal
density gradient centrifugation in sucrose (10-5C%). The yield
of virus wasl,d g/kg tissue, -

2
-
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Miller an? Thornberry (1958) reported that tha tomato
atypical mosaic virus contain rod shaped particles measuring
800 x 15 m u. Zlectranmicrographs developed by Graenleaf at al.
(1964 ) showed typical TV rods indistinguishable from those of
the- standsrd TMV strain, Electronmicrographs of pepper umisual
strain of THMV by Feldman and Oremiener (1972) showed numerous,
straight, rod shapsd particles resembling those of cammon straln
of TMV, Horne et al. (1976) applied negative staining carbon
film technijue for electronmicroscopic studies of THV, NHayashi
et al. (1975) observed '3' size classes of particles which wers,
intact particles (300 nm long, Sub particles (150~240 nm) and
short particles (70-150 nm), Jasnic (1979) reported rod shaped
particles of (300 nm)., #&Erkan and Yorcan (1683) reported a strain
of TMV with rod shaped particlas of 300 x 15 nm in dimensions,

2,1.6 Varietal reaction

Saveral varieties of papper were testsd against TMV in
dAifferent parts of thea world bw varicus workers. Reaction of
sevaral varieties of rapper to varlous strains of TMV is pre=-

sented in Table I,



Table 3,

Reaction of chilll varigsties to Tecbaoco Mosaic Virus

:5. Name of tha varlety Type of reaction Referanca
1. anaheim chilll Necrotic local lesions Miller and Thorne-
bsrry (1958)
2, Banana Mottling and stem Miller and Thorne
necrotic lesions berry (1958)
3. Cayene long pod Necrotic local lesions Miller and Thorne-
barry (1958)
4, California wonder Mottling and stem Miller and Thorne-
neerotic lesions berry (19%58)
5« Golden California Mottling and stem Miller and Thorn-
Wonder necrotic iesions barry (1958)
6. Harris early glant |Mottling Miller apd Thorn-
- berry (1958)
7. TIllinols Pg, . " Nearctic local lesions Miller and Thorn-
and mottling berry (1958)
8. Large Bell Mottling and necrotic Hiller and@ Thorn-
local lesions berry (1958)
9. Pimiento perfection Mottling Miller and Thorn-
berry (1958)
10. Ruby King Meaaie mottling Miller and Thorn-
berry (1958}
11, WwWorld Beatar Mosalc mottling Miller and Thorn=
berry (19%8)
12, Cgpeicum anpuum P 11 Resistant to THMV t‘:ouk §nd Anderson
1959
13, Yelo wonder l
14 Plas kres i Resistant to THV Pletcher (1963)
15, Several pepper Susceptible to Samsun Greanleaf gt al.
variaties latent strain of THV (1564)
16. PTSR ||
17. PA L Most resistant to TMV nanke and Michall-
3 ' kova (196%)
18, Chekuranil




Tﬂ Lﬂ 2 (Qﬁntd-oo}

:; Name of the variety Type of reaction Raf erence

L ]

19, anmumn Resistant to the local Lee and Smith

20. R lesion type of infec~ (1968)

21. C. ghinense tion 4due to the pre—
sanca of 'L' gene

22, California wonder Systemic infe¢tion |}

23. Perfaction Systamic infection :

24, Yolo wWonder Local lesions |

2%, Yolo=Y Local lesions :

26, pP=11 Local lesions : Peldman and Oremie

27. Medigan Local lesions [ aner (1972)

28, Naow Carolina Local lesions |

29, Mot pepper Local lesioms :

30, Pimson Local lesions §

31, Tabasco & Local lesions :

32, 8,0, 462%2 iocal lesions ]

33, Yole Yonder Resiatant ]

M, Yolo-Y Resistant :

35. Cv. 136 Resistant f ’:ﬁ;g‘ et al.

. Plorida Glant Susceptible :

37, Early vonder Susceptible i

38. Cv. Screksari : Susceptible, systemic  Aleksic and

3%, A,-12 H infection Marinkoviec (1981)

40, Zelenl rotund ]

41, Cv. Lamuyo Susceptible, systamic Cebxre Selassie &
infection Dumag De Valux

{1981)
42, New Facs Systemic infection l Nagai et al.(1981)
43. Shin Sakigake Systemic infection §




242 CHILLI MOSAIC VIRUS

2.2.1 Symptomatology

A mosaic disease of chillli was firat repcrted by
Me Rae (1923) and Kulkarni (1924). Kulkarni (1924) reported
that this disease caused considerable reduction in yleid,
Diseased plants exhibited leaf distortion with blistering
and pronounced mottling. FPurther he ocbserved that early
infections caused absence of flowers and fruits snd late
infection gmo@"—;mll and distorted fruit formation. Jha
“and ﬁi;fehauc'nwri {1956 ) reported symptoms like mopsaic motiling,
distortion and filiformity of leaves, slight curling, marginal
rolling and stunting of leaves in chilli mosaic affected plants.
Mishra and Singh (1973) reportedthat chilli mosaic caused stunted
growth and discorganised vascular bundles,

2,2,3 Ixanamisaion

Vasudeva (1954) reported that chilli mosalc virus wse
easily transmitted through sap and aphid Aphis gessypil.
Nariani and Shastry (1958) found that the vectors Myzus persicas,
A. evenyml and A. gonsypii transmitted chilli mosaic virus success-
fully, Further, the veotor-transmission was studied in Jdetail by
Nariani and Shastry (1962)., Dubey andJoshi (1974) conducted
tranamission studies on Aphis gosaypii causing chilli mosaic,




Khatri and Sekhon (1974 ) reperted that the chilli mesaic virus
could be easily transmitted by Aphis gessynid.

2,244 Host range

Jha and Raychaudhuri (1956) reported that chilli mosaic
was easily transmitted by sap inoculation to Nicotisna tabagum L..
K. tabagus L. var. White Burley. M. glytingss L., Solanum pigrum L.,
Petunig hybrida Vilm., Cugumis Satives L., €. B2l L. var.
Ytilissisup and Carthamus tinctoriys L. They also recorded that
potato varisties president and Graigs' Defiance and Daturs
| stramopiuym L. were symptomless carriers. Verma and SBingh (1973)
recorded a new hoet Sonchys arvensis for chilli mesaic virus,

2.2.5 PEhysical properties

Jha and Raychaudhuri (1956) stated that the Indian chilli
mosalec virus had a thermal death point of 55 €~ 80°C, dilutinn
end point of 1125000 €t~ 1430000 and was active f~r 15=22 Aays
at r~nm temperature,



2.2.6 Yaristal reaction

Acccording to Jha (1953) chilli varietias "PZO and NPy,
were resistant to chilli mosaic virus, Anand gt al. (1961)
scraenad 132 varieties of chilli belomging to six different
species Capsigum gnnuum, C. frultescens, ¢. microcarpum,

£+ pendulum, C. pubsscens and C. ainensis. He found that the
varieties Puri Red, Purl crange, Kendiverum, Gy and local
variety ware resistant to chilli, Singh (1973) indicated that
chilll varleties ViZ oy Puri Red, Purl orange, Ga. Kondiverum
and Suryamakhi wﬂ:n resistant to mosaic under field conditions.
Further he cbserved that 6 morehybrids viz., Ayage Cye IC 3425,

IC 3440, IC 3588 and IC 3779 were free from mosaic.

2.3 CUCUMBER MOSAIC VIRUS

Doolittle (1921) reported that cucumber mosaic virus could
infect pepper plants.

2.3.1 Symptomatology

Doolittle and walker (1923, 1925) described symptoms of
CMV affacted chilli plants as downward curling of younger
leaves along the midrib, mottling, reduction in leaf siae,
shortening of internodes, Compact appesirance of plants,
narrowed and filiform leaves and warty fruits with dark green



cutgrowth., Southern celery nmcsaic virus, a strain of CHV

was reported by Wellman (1934a) from Cuba and Florida. The

virus causaed stunting, leaf distortion with greyish coloured
markings without filiformity and the plants showed starved
appesarance. The blosson were droppsd and malformed f£flowers are
produced, Kovacheveky (1940, 1842) frem Bulgaris reported a
“Rosette disease™ of pepper casused by CMV, Has observed dis-
torted and assymetrical leaves, nearcotic patches on stems,

some tires like linear pustules along stens and reduced fruit
setting. Doolittle and Zaumeyer (1952, 1853) described & ring
spot diseass of pepper caused by a strain of CMV, which was
character ised by large chloretic rings and cak leaf patterns

oen old lasves and cormentric yellow rings on fruits, Simons
(1987) descrived 3 strains of CMV viz,, southern cucumber mosaic
virus, calico virus and pepper cak leaf virus, Southern tucumber
mosalc virus caused vein clsaring, local ¢hlorosis, sevare stunt-
ing and red splder like injury, Cak leaf virus causaed veln clear~
ing and necrotic Oak leaf pattarn and senescent leaves while the
Calico virus caused vein clearing, local necrosis and calice

rottle,

An janeyulu and Appa Rao (1967) reported a mosaic disease of
pepper in India which was characterised by mosalc mottling and
various types of leat distortions mainly exhibiting filifcem leaf
tip. PFurther, they stated that the infected plants exhibited

marked stunting and reduction in size of leaves and warty swelle-
ings on frults,



Awasthl and Singh (1975) described histopathological
symptoms in CMV infected plants. ¥itzany (1975) reported
that CMV caused growth reduction and death of the plants
and also encouraged root pathegens like Pythium and Fusarium,
Agrios et al. (1985) observed symptoms like mecrotic rings on
leaves and oak leaf patterna and systemic infection with narrow
leaves and yellowish green mottlings, He also racorded small
frults with wrinkled or bumpy growth and dark depressed spots.

2.3.2 Iransmission

Doolittla and wWalker (1923) reported that cucumber mosaic
virus was nmechanically transmitted to chllli plants. Kovacheveky
(1940) transmitted the virus by Mysus parsicae. Doolittle and
Zaumeyer (1953) showed that the ring spot strain of cucumber
mosaiec virus was mechanically transmissiblae, Simons (1555 ) found
that the cucumber mosaic virus was transmitted by the thres vec-
tors vis., Aphis gossypli, Myaus parsicae and Aphis gumicis.
Szalay-iaraso and Solymoasy (1983) reperted the transmission of
cucumber mosalc virus by Mysus persicaq, Aphie pasturtii and

Aphis graceivara. Danke and? Praslicka (1966) reported Myaus
persicae as a vector transmitting the mosalc caused by cucunber

mosaic virus on ¢chillies, Anjaneyulu and Appa Rac (1967) studjied
the virus~vector ralationship and stated that the aphid Aphis
gossypil transmitted the CMV to chllli in non-persistant manner.,




Horvath and Szirmai (1973) reported that the 'E' isolate of

CKY was transmitted by Mysus parsicas and also by seeds to

wild cucumber., Mubey snd Joshl (1974) reported that a single
Myzus persicae could transmit the virus in non-persistant manner
to Capsicum annuum. Debrot (1984) reported non-persistant trans-
mission of CMV on pepper by Myzus persicag. Raccsh et al. (1986)
raported that CMV was transmitted by aAphis gitricola, Myzus
persicae and Magrosiphum suphorbise under f£ield conditions.

2.3.3 Host range

The host range of cucumber mosSaic virus ils presented in
Table 4.

2.3.4 Physical properties

Mcording to Wellman (1935a) the Southern Celery mosaic
strain had a thermal inactivation point of 75° and a dilu~-
tion end point of 1#10000 and was active ip vitro for 6-8 days
at room temperature. The ring spot strain reported by Dooclittle
and Zsumeyer (1952) had a thermal inactivation point of 70 to
72°C and a dilution end point of 1:10000 and longewity in vitre
for 4 days at 18°C (rocom temperature). Simoms reported (1957b)
pepper Calico strain and Oak leaf strain, which had a thermal
inactivation point of 65 to 70°C and a dilution end peint of
1110000 to 1120000 Anjaneyulu and Appa Rao (1967) found that
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tha cucumber mcsaic virus on ¢hilli had a thermal death point

of 55 to 60°C and Allution end point of 13250 to 11500 an? was
active for 12-18 hours at room temperature and 36 hours at 10°%C,
Horvath and Szirmal (1973) recorded that 'RB! {solate of CMV had
a £ﬁermal inactivation point of 63 to T0°C, 4dilutien end roint

of 10" to 2 x 10-5 and active for 19=-22 days,

Shohara and Osaki (1574) conducted purification studies
of CMV by~r6§&§£;§ precipitations with 8 per cent PEG (poly
Ethylene Glycol) and Q.2 K NaCl (Sodium chloride) followed
by PEG solublit gradient (0-6% PEC stabilized in 35.5% Sucrosae)
centrifugation. Virus ylelds were 500-800 mg/kg fresh tissue,
Furified preparations were highly infectiocus and contained unie-
form virus particles. The sedementation pattarn showed a single
peak indlcating that no aggraegation occurred,

2,3.6 Yarietal reaction

Doolittle and Zaumeyer (1953) reported that the varieties
‘California wonder' and 'wWorld Beater' were gsusceptible to CMV
infection. Cook and Anderson (1959) reportad that the
Capsigum annuum var. Py, was Qompletaly susceptible to CMV,
Praslicka (1967) revealed that infectlion was least on the
varieties Moravska and PCR, Szirmai (197C) indicated that the



caps icum hybrid variety 53/B was tolerant to CMV, Saccardo
(1973) found that 8 lines out of 53 lines of Capsicum annuum,

10 lines out of 12 of €. fruitescens and one line of

€. pendulum, C. migrocerpum and C. ghinense were resistant

to CMV. Moorman and wWoodbridge (1983) observed that the variety
Yolo vWonder was susceptible tw CMV.,

2.4 POTATO VIRUS Y

David and Stormer (1941) racorded potato virus Y on
Capsicum annuum plants, They described the symptoms as
indefinite flecks on the leaves and a slight swelling of the
veins and dark green mosalc mottling with wvavy margins, 1In
oldar plants chlorophyll between veins was Completely des-
troyed with white zones,

Jeyarajan and Ramakrishnan (1961) describe? symptoms of
raturally infected chilli plants by potato viruas Y, as vein
clearing., mosajc mottling, reduction in size of leaves, stunt-
ing and reduction in the muwber of flower buds and fruits,
They added that in artificfally infacted plants, developmant
of the midrib alone with the complets absence of leaf lamina

was the characteristica symptom,



Rana @t al. (1971) reported a veinal necrosis strain of

PVY on chlilli.

Rogoazino et sl. (1972) reparted two strains of PVY vis.,
nomal strain and necrotia strain, the first ene caused typical
veln banding, indistinct mcsalc, stunting, flowsr abortion and
defcrmation and chlorotic streaks on fruits and the segond one
csused veinal nscrosis, leaf deformation, necrotic spots on

Eruits, stam splittling and sevece stunting.

Martappan __g;; als (1973) described the symptoms developed

by a strain of PVY on ¢hilli as characterlatic mosalc and

biistering on ieaves.

Lockhart and Fischer (1574) indicated that PVY caused

ssvere mosaic, systemic mottling, leaf and fruit deformation,
stunting and epinasty of the plant with poar fruit setting on

chilll.

Osaki et al. (1975 ) obssrved green Vein banding, inter—
vainal chloroais on leaves and chlorotic stripes on stems and

fruits of PVY infeated chilli plants,

Glorda and Nome (1973 ) identified a necrotic isolats of

FVY an chilli,



2,4,2 Transmission

8imons (1959) repcrted that Myzug persicae transmitied
PVY in papper. Laind and Dickson (1963) repected transmi~
ssicn of PVY by Myzus persicae, A. goSsypii. Magrosiphum
splanifolia, M. pisi end A, gpriraccols on pepper. Jeyarajan
snd Ramakrishnan (1969) reperted transmission of FPVY by Aphis
gossypii. Mariappan et al. (1973) reperted the veators vis.,
Aphis gossypil., A. graccivera, A. pezxd and Myzys pexsigae for
PVY tnnlmuaicag_gwpcw-r.

Makkouk and Guapf (1976) transmitted only one is~late of
PVY (PVY-4) by Mysus persicae.

2.4.3 Most range

Jeyarajan and Ramakrishnan (1969) reported that potato
virus Y on chillli had a limited host range. Am~ng 18 hoats
usedl in hcet range studies, the virus was transmitted only
to Slyrigidia msculats, Nicotians $obecoum L. snd N, glutincss L.
It 4id not infect Chenopodium amsranticoler Cost~ and Reym.,
capsicuym chinense, &. ghosoense and ¢. pubescens.



2.4.,4 Physical properties

Sakximura (1953) reported that PVY on pepper had a thermal
inactivation peint of 53 to 56, dllution end point of 11300
to 111000 and longevity in vitro for 48 to 72 hours at 25-29°%C
and 86=-82 hours at 0.3°C,

Jeyara jan and Ramakrishnan (1969) cobsarved that PVY on
chilli had a thermal inactivation point of S50-55°C, dilution
and point of 14300 and was active in yitro for 2 days at room
tﬂpera’tur; and also at 4°C.

Mariappan at gl. (1973) reported that the PVY on chilll
had a thermal inactivation point of 55°C, dilution end point
of 131000 to 112000 and was active in vitrg for 5-8 hours at
23-28°C,

Khatri and Sekhon (1974) indicated that PVY on chilli
had a thermal inactivation peint of 55 to 60°C,

Gliorda and Nome (197%) reported that an isclate of PVY

on pepper had a thermal inactivation point of $5°C, dilution

3

and point of 10 ° and was active in vitrg for 19-24 hours at

22°C.



2.4.5 Elsctronmicrosgopy

Laind st al. (1964) reported that PVY from pepper con=-
sisted of flewmous rod shapad particles of 694 ma in size,

Rurcifull et ak. (1570) chesrved PVY as flexuous rods
of 730 mmu length.

Nalson and Whealer (1972) repcorted that Arisocna pepper
virus (a strain of PVY) consisted of flexuous rod shaped
particies of 722 to : 22 m u length.

2.4.6 YVarietal reaction

Cook and Anderscn (1959) reported that the Capsicum annuum

strain P.. was resiatant to PVY, Coock and Anderson (1560) also

11
found that the variety 8C 46232 was also resistant to PVY, while
the other varieties California vonder, Plorida giant, Improved
World Beater and Yolo Wonder were susceptible, Coock (1966)
reported that Yolo Y variety showed high dagree of resistancs to
PVY, Nitazany (1966) reportaed that the variety Yolo ¥ waa rasis-
tant to PVY, Van dar Neer (1967) isclated a now scurlce of resis-

tance in the variety Magnif Ambato.

Jeyars jan and Ramakrishnan listed (1969) 15 varieties viz.,
XPl=6-5, AlS58, wWarangal, 832, Pandurana, CA 733~-1l-l=1l=1, A 123,
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Gollaprolu, CA 766«-1~3, A 125, A 126, CA 452~1, A 160, Rosogula

and C 80A, which were resistant to PVWY, - -, - _

% = L ll‘ .. ."‘- T

Nagai (1971) reported that the varieties agronomico-9 and

Mronomico=-10 were resistant to FVY,

-

2.8 POTATO VImS X r
. i ‘.-\
2.,5.1 symptomatology
R \ - = F 4 - - _ -
.‘/’ - y . /
__1'[ - -

i Bl:adget!'._ 7(192‘K;opartod that when chilli plant was inocu=

. lated wit;h PVX, tha symptons appeared 10 days after inoculation
a8 indefinite light spots on leaves, They furthar observed
wrinkling of lzaves, distortion and shedding of leaves, necrotlic

8traeaks on sten and plants became dwart.

v
. ~ - .
LY

Van der Meer (1932) described the symptoms devaloped by
PVX on capsicum asleaf wrinkling and necrotic spots on leaf
lamina, petiocles and stets. :

Rohme (1933) observad typical mosaic symptoos by PVX on
PEPPEX .

"
]

Chester {193 ) described symptoms by a latentpotato strain

of PVX as a severe systemic necrosis on pepper. .

- s

- B i -



David and Stormer (1941) reported two types of symptoms
by PVX on pepper as primary symptoms and secondary symptoms.
Primary symptoms were necrotic dark rings on incculated leaves
and secondary symptoms were bleaching and puckering of younoer
leaves, necrosis and death of the entirs apex.

Ramakrishnan {1959) reported the natural ocourrence of
FVX on ¢chilli variety California Wonder. The chief symptoms
mentioned were stunting of plants, narrowed and reduced leaves
with mosale patterns and dark green vein bandings. Pruit set

was reduced qémidarahly .

| Paulus (1960) reported that PVX produced amall necrotic
spots on leaves of tabasco papper.,

Varma et al. (197C) ocbearved the synptoms of 3 different
strains on C. pandulum when incculated with PVX, Strain Xy
produced local lesions on inocculated isaves followed by top
nezrosis of the plant, Strain L7 inducad local iesions on
inocculated and uninoculated leaves and necrosis on stem and
peticlea, shile X, produged local lesions on inoculated leaves
without systemic infection.

Rao at a). (197C) reported a ring strain of PVX on pepper
which caused mosaic mottling and yellow chlorotic spots on



leaves which later developed inte systemic infection. Fruit
setting was reduced,

2,5%,2 Hoat range

Ramakr ishnan (1959 ) ~bsarved that potate virus X frem
chilll caused local necrntie lesions ~n Gomphrens glighoSs L.
and Chenopodium pagapul, S. pmaraptigolor Costo and Reyn.
developed red, ring shaped non-necrotic lecal lesions.
Dgturs Wm D inoxis exhibited systemic infecticn
with faint chlorotic leaf mottling. Selanum nigrum L.,

§. pSeudogarpyn, Physalis paruviapng L., Higotiana tabagum L.
var, Samsun and N, glutinnsj L, devaloped nelther systemic
not loecalised symphoms .

Ran et al. (1970) cbserved that ring spot strain of »VX
woduced local necrotic lesions with white spot st centre and
surrounded by red¥ish band on Gomhrena globosa L. lacal lesiens
with concentric rings on Datura stramonium L. and pneareotic local
lesions followed by systemic infection on Nigotians tabacum L.
var, White Burley, Harrision special, N,.N, atrain and }. glutinnsg L.

Van der Meer (1932} reperted that PVX had a thermal inacti-
vatisn peint of T785°C, a dllutisn and pnint af 13100000 to
1s 1000000 and longevity in vitre of 18 days,




Raso et gl. (1970) cbserved that the ring spot strain of
FPVX had a thermal inactivation point between 72 to 75°C, dllu=
tien end point betwaen 10'5 to 10"5 and was still active
in vitro for 18-20 days at 20=-30°%,

2.5.8 Purification and ®legtrom microscopy

Ramakrishnan (1959) reported that purified preparation of
PVX under electron microscope, revealed the presence of flexous

rod shaped particleg measuring 550~600 m u in length.

Grama (1975) reported a simple method of purification of
PVX. In this method emulcification of the sap of Nicotiana
debneyl (the source), precipitation of the cell camponents at
pPH 3, precipitation of the virus with 4 per cent polyethylene
glycol and subsejquant purification on a sephadex G-50 Colemn,
are involved. The purity of preparations was conf irmed by
electron microscopy, sedimentation analyeis, UV spectophotometry
and chromatagraphy.



CHAPTER IIX

HATERIALS ANT METHODS
3.1 S8URVEY, COLLECTION OF VIRUS CULTURE AND ITS MAINTENANCE

The present studies on mosalc disease of chilli were
carried out during 1985-86,

Chiili plants, showing characteristic mosaic mottling
symptoms, m«'é;xum from fields in end around Tirupati
and thoss seedlings collected from Tirupati were maintained
in the glasshouse in separate pots. Inoculum from the
infected plants was maintained on 30 day cld chilll plants
of variety X-230. For some @xparimenta the virus was alsc
maintained on 30 day old tobacco pliants (local variety),
Nicotiapa tabacum L., &8 the virus produced pronounced mosaic
mottling symptoms on them. Chilll seedlings weras inoculated
at regular intervals to have sufficlent inoculum whenever the
necessity arises, All these plants were kept under insect
proof conditions, Nuvacron and Rogor were sprayad at low con-
centrations (0.2 to 0.5%) at 10 day interval to control the
incidence of thripe and sphids on experimental plants.

The percentage of incidence of disease was calculated in
the following way. The ar=a of the chilll crop was divided
into separate plots. Total number of plants and diseased




plants wers Counted saparately, The percentage infecticn
was calculated by using the formula.

Tot £ ¢d plants

100 x T number of plants in the plots

The diseased samples Collected from different regions
ware inocculated on healthy chilli plants by mechanical sap
transnission and one isolate collected from Chittoor district
was eatablished in the qlushou;'e-

3.1,1 The virys

Chilll mosalc virus wes isoclated by mechanical inccula-
tion from mowaic affacted plants of chilli cellected from the
farmers flelds of Chittocor, Prakasam and Guntur districts
during 1985-86 and maintained on chilli ¢v. X=230 and Nicotiana
Labgoum in an insect proof glasshouse., The virus inoculum
extracted from ¥X=-230 (chillies) and M. tabacum was used through=-

out the course of investigation,

3.1,2 Test plants

For experiments on physical properties of the virue
Nigotiana tabacum L. and Chenopodium amarantigoler Costo & Reyn.
ware taken as test plants., Nursery of both the plants was raised
in separate pots of 75 am diameter for about 30 days. Than the
seedlings ware transplanted in individual pots of 30 em diameter,



For studying host range studies, plants belonging to 50
species ware sown in different pots and transplanted in separats
pots at 30 days age.

For varietal reaction, chilli variety X-230 and saveral
other varieties like X-235, ¥=-180, X=-210, X-206, Gy, Gg. =Y
1077, 1C718, 1079, Aparna, Clustaer, Santaka, Paprika-S30,
Warangal, Sindhur, Kiran, 5 118, LIC-45, 1081, were alsoc sown
in earthen pots separately and transplanted when they wers 30
days old.

For purificaticn, several seedlings of 30 day old chilii
varisty X=-230 ware maintained in about 50 pots.

3.1.3 ra DAL Y

Phosphate buffer of pH 7.0 was prepared by mixing 39,0 ml
of Ce2 M solution of XH, PO, (Potassium Alhydrogen phosphate)
with 61.0 ml of C.2 M solution of KgHPO,, 12H,0 (Potassium
ronshydrogen phosphate) (Sorenson, 1909). The buffar seolution
was prepared for every 20 daye and kept in a refrigeratar (10°C)

at low tempersture.,



3els4 Tha Virus

Standard axtract of the virus was prepared by macerat~
ing the infected leaves of known weight in a sterilized
mortar after adding a few drops of phosphate buffer of
pH 7.0 {0.2M). After maceration the same buffer at 1 ml/g
frash tisaue was added and the extract was sgueezed through
double layered muslin cloth. This formed the standard ino-
culum for atudying the v&ioun properties of the virus, The
standard extract wuj ysed in studying some of the phyeical
proparties and Host range of the virus,

3.1.5 Method of inoculation

Sap inoculations of the virus were dona on vigorously
growing seaedlings of test plants. The upper surfage of the
leaves was first dusted with carborundum (300 mesh), the
leaves were then inocculated with standard extract of the
virus by dipping the forefinger in incculum and gentle rubbing
by the same finger with the support of left hand palm from
base to tip. Immediately after inoculation the inoculated
laaves were washed with tapy watar to remove axcess carborundum,
All the apparatus used were sterilised according to rejuirememts

for each axperiment,



3,1.6 Seed transmission

For secd tranemission studiea ths sseds were axtractaed
fromm the tagged fruits of the infected plants. The aeeds were
driid and lots of 100 seeds were sown at the rate of 100 seeds/
pot. Seedlings were kept under observation for a perilod of two
rnonths in the insect procf glasshouse, Sseds ¢ollected fron
healthy fruits were sown and kept for control, Data reagarding

Henumber of seedlings grown and themumber showing symptoms were

racorded.

3.1.7 3oil trensmission

To determine the soil transmission of the virus, seeds
were sown in pots, in which diseased plants weras grown for
about 3 months. Seeds were also sown in anothar lot of pots
£illled with starilized soil to serve as control, 3teriliza-
tion was done in an sutoclave by subjecting the soil ¢o a pre-
ssure of 20 lhyinnhzlhour. Plants were sllowed to grow for a
parlod of S50-60 days. The number of seadlings grown and the
number showing syrptons was racorded,



3.2 ROST RANGE

In the present studies 50 species of plants belonging
to Alfferent genera distributed in several families ware
tested, Nurserises of test plants belonging to the familles,
Anarsnthaceae, Solanaceae, Cruciferae, CompoSitae, Apocyanacese,
Chenopodiaceas, Leguminaceae, Malvaceae and Craminae were rajse?
in 30 cm diameter pots and indiwidual plants were transplanted,
Seeds of the test plants belonging to the above families were
sown singly in pots _and theplants were raised in insect proef
cages, Te!r';ilaﬁ—&. sach of tobacco and ch;ampodium ware inocu~
lated when they were 6-28 leaf stage, whereas cCucurbitas and
legumes ware inoculated when the plants were of 8-10 leaf stage
and ejual number of uninoculated planta of the same age served
a3 control. The deviations were reccarded daily for about 40
days. Back lnooulations ware done on N. tabaoum.

33 PHYSICAL PROPERTIES OF THE VIRuUS

The physical yrcperties of the virus like thermal inactie
vation point (TIP), dilution end point (DEP) and longavity
in yitro (LIV) ware studied using both systemic and local

lesion hoats,



Far this study the infected leaf extract was distri-
buted in small test tubes of uniform size, sealed at one
end, 2 ml of standard extract was transferred toa esach test
tube and these ware exposed to Aifferant temperatures ranging
from 40 to 95°C for 10 minutes in tharmostatically conkrolled
wvater bath, Care was taken to inmerse completely tha portion
of test tuba contalining sap into the water, Immedistely aftar
the exposure the test tubes ware cooled under cool, running
wvater. The ﬁ;i'm.i;:jaeted to aach terRperature was inocculated
to a set of tobacco plants N. fabscum and Chenopedium amaranticoloer.
These plants were Kept under observation for 60 days.

3.3.2 Dilution end point

For determining the dilution end point of the virus the
infective sap was extracted by grinding 1 gm of the infected
leaves in mortar and pestle ading 1 ml buffer, Serial dilu-
tions from 1/10 to 1/1000000CC were prepared using buffer as
diluent and were inoculated to a set of ¥, tabacum piants and
£+ phgranticclor and the number of seeadlings in each set show-

ing symptoms were racorded,



3.3,3 Longevity in wvitee

Tr determine the longevity in vitro ~f the virus the
€ollowing wmathod was ad-pted. Standard extract of the virus
was tfividnd into 2 aqual parts, e conical flask with stan-
dard extract was atnred at reom temperature (23.5 to 28,5°C),
while the other wa® stored at 10°C in a refrigerater, In both
the casss inogulations ware mede st definite intervals on the

test plants, N. tabacum and C. gmaranticolcr. Plants incculated
with freshly preparad sap served as control.

3.4 PURIPICATION AND ELECTRN MICRNSCPY

3.4.1 Purification

The virus was rurified by the following math~d adopted from
Hollings 2t al. (1968), Lima and Nelsen (1975) and Pisher and
Lockhart (1976a, b).

Systemically infected leaves, weres harvested at 15-20 days after
in~culation,

Craled at 4°C

25«30 grams of infegted leaves were mixed in am egqual wvolume of
phrephate buffer (pH 7.2, C.5 M) containing C.2 per cent

2=marcapto=-athannl,



Squeezed through a double layered muslin ¢l~th and 8.5 per
cent n~butanol added to the f£inal volums,

Then this mixture was kept over night at 4°C,

Subjected to the centrifugation at 3000 rpm for 40 minutes.

Resultant pellaet was discorded by filtering the supernatent

through the filter paper.

4 to 8 per cent poly Ethelene Glycol (6000 molecular weight)
and 4 per cemnt Sodium chloride were added to the resultant

supernatent while stirring constantly in cold for 30-40 minutes.
Then gentrifuged at 15,000 rpm for 40 minutes.

Resulting pellet was dissclved in 2 ml of 0.1 M phosphate

buff ar containling 0,5 per cent sodlum sulphate.

This suspension was centrifuged at 5000 rpm for 15 minutes.

The resultant supernatant containing virus particles was

used for electronmlcroscopy.



3.4.2 Electron microscopy

The purified preparation of both healthy and diseased
leaves of infected plants were sprayed by means of a nebulizar
an the copper grids, previcuasly coated with thin calloidian
film, The grids when driad were shadow casted with vapouriased
palladium on the specimen under vaccum. The specimen grids
were then observed with the Hitachy Hu-iie electronmicroscope
at variocus magnifications. The photographs of virus particles
were taken and the &iZe of the perticles were calculated by the

following formula.

QIMHLC
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3.5 AGE OF CHILLI PLANTS IN RELATION TO SUSCEPTIBILITY

Chilli seerls ware sown separately at an interval of 10
days, he seedlings ware transplanted in individual pots to
get plants of different ages (20 to 70 days old) at the same
time, The plants of each different age were inoculated on the
same day by ssp ineculation. Uninoculated plants of respective

agyes saerved as control.
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3,6 EPFECT OF DISTASE ON CERTAIN GROWTH CHARACTERS

. . - [ -]
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- With a view to dstermine the effect of infection of the
virus on ceartain growth characters of the host, a set of 18
chilli plants of variaty X«230 of 30 days old were inoculated
with the virus and a similar set of 1% nlants without inccu-
lation served as control. The vlants ware kept undar obsarva-
tion for 30 days after inoculation. Thereafter they were

uprooted for recording the data. The growth characters viz.,

shoot langth, root th, leaf area, fresh and dry weights
. — .
nﬁgm A
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For obtaining the height of the plant, perpendicular length
of plant from the ground leval to the tip of the terminal bud

was takong SRS
i) \ l\é."".' . "
-~ Y .’.
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For raot 1engt'.h, the length of the m:in Kook wu mnurod
. 7 4. i L
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with the help of a metre scale, NERGC TR L
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For ragording the freash weight, the fresh plants immedia~
tely after uprooting were weighed and the individual weights
were recorded for both the healthy and diseased plante,

Por dry weight, the plants kept in paper bags were oven
dried at 60°C to a constant weight. Both the diseased and
healthy plants were welghed,
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Por measuring the leaf area of healthy and dissased

leaves, leaf area meter was used and the readings were

r“a‘dEdl ) i = - =
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The results are interpreted based on the percentage

loss in each character by using the follrwing formulas
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Per cent losy = 100 u\-—-ﬁ:
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%’t/value of healthy material - ~. ~* '1_5‘ e
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3.6.2 Estimation of ghlor¢phvll fractiopg

Ty

Chlorophyll a, chlorophyll b and total chlorophyll were

estimated following the method of Arnon {(1949),

v ! ‘ - v ey R P re

Two hundred ag (milligrams) of fresh lsaf material was
repaatedly extracted with 80 per cent scetone, till the extract
was colourless and filtaearaed through whatman No, 1 fllter paper,
The filterate was made upto 25 ml in a standard flask and optie
cal density of the extract was read in separate spectronic-20 .

2
.
e
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at 645 and 663 nm (Nanometre)} for chlorophyll a and ahlorophyll b

respectively. The contants are expressed on fresh weight basis

ad mg/qg leaf tissue,



Chlorophyll a $ 0.0 % 20.20 % 25
ChlﬁrﬁthJ.l b P D,Dx B.02 m: 2%
Total chiorophyll t Chloraphyll a + chlorephyll b

3.7 VARIETAL REACTION

Twanty varietiea of chillies obtained from Regional Agri-
cultural Research Station, Lam, Cuntur were soreened for their
rFeaction to sap inoculation. In each variety 10 seedlings at
4=6 leaf sugnr__(jo days old) were mechanically inocculated. The
lnmultt:éd'ﬁi;nu were observed pericdically and the disease
synptoms ware recorded, The following were the varieties
scresned, 03, G‘, Gs.l X=23%, %=-180, X~210, X-206, Santaka,
Warangal, Aparna, 1077, 1078, 1079, § 118, Cluster, Sindhur,
Kiran, LIC=-45, 1081 and Paprika-50.

3.8 GSTATISTICAL METHODS

The data partaining to the growth character studies were
statistically snalysed after angular transmission, wherever
necessary, following the method of analysis of variation for
RBD as outlined by Snedecor (1962), Panse and Sukhatme (1578),



CHAFPTER XV

EXPERIMENTAL RESULTS
4,1 INCIDENCZ OF CHILLI MOSAIC DISEASE

During 1985=-36, a survey was made in the chilli growing
areas around Tirupati as well as Prakasam and Guntur districts
of Andhra Pradesh to racord t.h; incidence of nosaic disease,

The @@;Mé' an mosaic disease was recorded in surround-
tng villages of Tirupati viz., Narasingapuram, Thondawada.
Karakarbadl and Perumallapalli and in Bapatla of Prakasam dis~
trict and Lam of Guntur districts (Table 5), The incidence of
dissase ranged from %.,21 to 20,02 per cent., The age of plants
ranged from 1 to 3 months,

Incidence of mosaic was aleo recerded in orchard block,
S.VeMgricultural College, Tirupeti (Table 6}, The percentage
of incidence ranged from 0.0 to 85,80. The cultivars viz.,
OT=3, & 118 X (G4 x ¥P), leng pod x small pod, G4 x 960, Ky x
Pant C,, ne x 8 x 206, (ms) x (G4 x MP), Pant C,, LCA-1079 and
LCA=180 were free from mosalc. Minimum incidence was recorded

in culture 960 x G4 (4.2%) and maximum (85.8%) in LCA=210,



Table 5. Natural cccurrence of chilli mosaic in Chittoor, Prakasam
and Guntur Jdistricts

No. of Hame of the Per cent
No, Yame of the village plots var lety incitence
m
i. Narasingapuram 'S Local 16,54
2. Thondavada ® Local 10,71
). Kerakamnadi 12 Lecal 8,33
4. Cherlopalli 3 ¥=213% 5.21
5. Parumallapalll ) Local 9.27
6., Bapatla 15 Local 20.,02
T Lam 5 sindhur 12,52
~ ANGRAU
Central Livrary
Hyderabad

DI

Dazag s



Table 6. Screening of chilll cultivars/oultures against mosaio
disease under natural field conditions

S:z::.al Name of the culture igi.g:nr;e
- 1a OT=3 -
2. 8 118 x loang pod=2 40.00
3. 960 x long pod=1 10.00
‘. 960 x G4 50,00
5. K, x Paprikas 15.00
6. . Leng pod x Nizeric stout 12,00
7. 783 x Bomvumiraps 16.23
8. (12 x 238) x (Cfg x BP) 11.50
9, 960 x G4=2 16.20
10. 197 x Small pod 16 .25
11, 235 x 1077 55.C0
12, 90 x Bomwumirapa 11.00
13, 238 x long pod 5.00
14, Le=af calyx x 233 8.00
15, 960 x LIC-45 7.00
16, 960 x Paprikas 60.00
17, Santaka x Jwala-2 50,00
12, G4 x 960-5 30.00
19, G4 x 960 (Safed) 76.00
20. OT-4 50,00

21. 1CA~23% 10.00




w {contd... )

a:z {.al Names of the culture i?;i::: =
22, Long pod x Jawahar 36,36
23. G4 x MP 50.00
24. Cfgreen x C. sinensa 22.30
25, Cfwhite x C. sinense 25 .00
26, £ 118 x (04 x MP) -
27. Paprika 50 x long pod 60,00
28, Santaka x Jwals SC.00
29, - Long ped x small pod -
30. 960 »= 1077 66 .50
31. 260 x G4 44 .40
3. G4 x 9601 22.20
33. 4 x 960-2 33,30
M. Fale sterile lines 22,30
38, (LP x BP) x (LC x 1068) 5,60
3. 60 x G4 4420
7. $60 x small pod 6.50
38, G4 x 960 -
39, Cfg x Pandulum 16.23
40, wWarangal 9.09
41, LCA~197 11,20
4z, (1c 1088 x (LP x BP) 11.80




Table 6 (contc...)

3%:‘:1 Namia of the culture igig:g;.
A3. X, x Pant C, _
4. ms x ms x 206 -
45, (w8 ) x (G4 x MP) _
46, Pant C, _
- Jhati Lanka 11.23
48, LCA-1079 _
49, C. sinense 25,60
30 inse 9.10
St o2 40.00
52 o4 62.50
el Wae220 85 .80
54 1eA-208 22,30
55, LCA~200 8.05
56, LCA~1€68 ——
87. OT=8 5,80
53. OT-1 22.30
59 Simamirspa 21.80
80- 63 18,00
81. LCA-180 (Cluster) -




SYMPTORATOLOGY

Naturally infected chilli plants showad a distinct
mosalc mottling, distortion of leaves and retardation of
growth. Occasionally l>aves developed large blisters of
green tissue (Plate 1). The affected plants were stunted
and bushy in appearance with delayed flowering. Eventhough
the flowers were produced, more flower shedding was found.
Often.‘the infected plants produced no flowers.

The-tirst symptom of the disease in sap inoculated
plants appeared 7-9 days after inoculation during summer
and 1012 days during winter., Symptoms were noticed in the
leaves next to inoculated leaves but not in the inoculated
leaves, Affected lecaves were reduced in size and chlorotic
areas appeared on the leaf lamina followed by amall irregular
darkgreen blotches alternating with the light green arcas
developing into a typical mosaic pattern (Plate 2)., The
affacted plants were stunted with retarded growth.

SAP-TRANSMISSION

To know the sap~transmission abllity of the virus, a set
of 10 plants of chilli variety ¥-230 (30 days old) were arti-
ficlally inoculated as described under materials and methods

and kept under observation for 10 days. Synptoms were observed




PLATE 1A. Naturally infected chilli plant showing
mosalc symptoms
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PLATE 2. Chiili plant showing mosaic symptams and
stunted growth on artificial inoculation






7 days after inoculation. In variocus tests at different
timew of & ysar, 75~50 per cent of chilli cultivars were
infected by sap inoculation.,

The symptoms observed on artificial inoculation were
mosaic mottling, slight blistering, reduction in leaf lamina
and stunted growth.

SEEZD TRANSMISSION

In order to determine the seed transmission, chilli seeds
collected from diseased plants were sown in the insect proof
glasshouse and kept under observation. The results (Table 7)
indicated that the virus under test was not transmitted by seed.
Back inoculation from the seedling plants did not induce any
symptoms on chilli plants indicating that the virus was not
carrisd to symptomless carriers.

S0IL TRANSMISSION

To detarmine the soll transmission of the virua, chilli
seeds vere sown in two sets of pots separately, One set of
pots were f£illed with sterilised scil. Another set of pots
werae £illed with soil, in which diseased (mosaic) plants were
grown previcusly. In both the cases plants were allowed to
grow for about 60 days, The cbservations were recorded and
presented in Table 8, The results indicated that the virus









was not transmitted through seil,

HOST RANGE

In ordaer te determina the host range of the virus under
investigation, plant species belonging to different families
vers mechanically inotulatad as describod under ‘Matarials
and Methods', Synpt~as produced on individual plant species
were recerded and the virus was recoverad back on chilll
plants by sap inoculations., The results of the host-range
studies lﬂprtu!l}’lln Table 9 . The virus was found to be
um%m various speeies of solanaceous plants like
Gapsicum fruitescens L., Petunis oleracis L., Datuca metel L.
2. stramonium L., Hicotiana tabacum L., M. glutinosg L.,
Sclanum melongeng L. and Lycoparsicon ssguisntum Mill., produc-
ing systemic mosaic symptoms (Plate 4 and 6), D, metel L, also
perduced local lesicrns (Plata S5).

In cucurbitaceae the virus was found to be transmissible
to Cugymls sativus L., S. 2elo L. and Momordice gharantia L.
producing systemic mnsaic symptoms. In Amaranthaceae, Aparanthus
hypoghondriacus produced systemic symptoms and Chennpedium
amaranticslor Costo and Reyn, produced local lesione (Plate 3).
The virus was found to be not transmissible to any one of the mam
bare of leguminaceae, Cruciferae, ApoCyanaceae, Malvaceas and Come
positae. Mt of 47 plants used under host-range studies, only 13
species of plants sxhibited reaction, Back=inoculations wars also
carrisd out to determine whether there ware any lmmlns carriers,

[ —




Table $, Host range studies

of chilli mosaic virus

Ne, Wame of the host g mﬂn Family
I — o . Sysbmie Satemstine
2, Petupis gleracia L. +  Systemic Solanaceae
3, Datura metel L. ¥ .1-;:1“:“ Solanacaas
4, D. strgmonium L. + Systemic Solanacaeae
S5, Nicotlana tabacum L, + Systemic Solanaceas
6. N. glutinosg L, +  BSystemic Solanaceae
7. Solanum melongena L. + Systemic Solanaceae
8. Lygopersicon gseylentym Mill. + Systemic Solasnaceae
9. wi:vi- - - Lequminaceae
10, m acietinum L. - - Leguminaceae
11. Phaseclus sureus Roxb, - - Leguminaceae
B. munge var. radiatus L. - B Leguminaceae
13, E. vulgacis L. - - Leguninaceae
4. Cajanus gajan Milsp. - - Leguminaceae
15. Policheos biflorys Roxb. - - Leguminaceae
16. Pisum sativum Roxb, - - Leguninaceas
17. Arachis hypogeas L. - - Leguminaceae
18. Glysine max L. - = Leguninaceae
15. Cyamopsails tetrggonglobg L. - - Laguminaceae
20. grotolaria striaty Taub. » . Leguminaceae
21, Canavalia ensiformis - - Laguninaceas
22, Vvisla faba - - Leguminacaae
23. Cucumis sativus L. +  Systemic Cucurbitaceae
24y Cucunis melo L. +  Systemic Cucurbitacesa




Tabla 2 (contd.,.)

| 'l
No.

e, - - e

Name of the host Raup~ Type of Pamily

26. Lagiperia giceraria Standl, - - Cucurbitaceas
27. Momordica gharantia L. + Systemic Cucurbitaceas
28, Juffa agutapgula (L.) Roxb, - - Cucurbitaceae
29, Irichosanthes apguina L. = - Cucurbitaceae
0. Besincesa hispids (Thumb) Logn. - - Cucurbitaceae
31, Qugurhits mosghata Mutch., ex, Poin = - Cucurbitaceae

| 2. GCoceinia indica L. e - -  Cucurbitaceae

- 33, [Bragssica junces L. - - Cruciferae

| M, Zinnis elegans Jeeq. - - - Compos itae

| 5.  Zxidox progumbens L. - - Compositas
3. Gomphrena globosa L. - = Conpositae
37. Hibisous rosa sinensis L. - > Malvaceae

| %. Abalmonchys esqujleptus Moench. e - Malvaceae

- 39. gessyplum hirsytum L. - - Malvacese

40, Amargnthus hypochondriascuse + Systemic Amaranthraceae
41, Rigipys communis L. - - Buphorbiaceaa
42. Euphorbia hirta L. - - Zuphor biaceas
43, Croton sparciflorue L. - - Zuphorbliaceas
4. Vincp rosea L. - - Apocyanaceaa
45. Chenopodium mﬁmi! ﬂ;ﬁ; - :::; Chenoprdisceae
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PHYSICAL PRCPERTIES

Physical properties often help in the identification
of plant viruses. Hence, experiments were carried out to
study the physical properties of the virus viz,.,, Thermal
inactivation point (TIP),Dilution end point (DEP) and longe-
vity in vitro, using Nicotiana tabacum and Chenopodium
amaranticolor as the test plants.

THERMAL INACTIVATION POINT

The standard extract of the virus was prepared and exposed
to different temperatures as described under materlals and
methods. The experiment was carried in '3' series and results

are presented (Table 10 and 11).

The results indicated that the virus in the standard
extract could withstand heating upto 90° for 10 minutes, hkut
it was rendared non-infectlous when heated to 95°C for the same

period. Hence the thermal inactivation point of the virus lies
between 50°=95% . It is also observed that as temperature

increased the percentage of infection decreased (Fig. 1 and 2).



Table 1G, NDetarmination of tharmal lnactivation point of chilli
mosaic wvirus

((Assayed on (Micotiana tabagum L.) at room temperature
. {23.5°C to 28.5°C})

Test S, Tempe~ No, of No, cf Mean in- Par cont
No. No, rature plants plants cubation infection
(°C) inocu~ infected period
Bk lated (days)
; 4

1 Control s | 7 100

2 40 S 4 8 B0

3 30 $ 4 a8 80

4 60 s 3 . 100

3 1.1 g ] 3 ¢ 60

] 70 . 5 4 [ 80

7 s S 4 e 80

) 8 80 s 3 8 60
° gs S 3 9 €0

10 20 5 1 20

11 95 s - 1 -

Iz .

1 Control 5 $ 8 i00

F 40 s ) 8 100

3 -19) S 4 8 80

4 60 S 4 2 80

5 65 L '3 9 60

) 70 3 4 ? 80

7 7 $ 4 | 80

8 80 8 2  } 40

-] 9% $ 2 9 40

10 S0 : | 2 9 40

11 % 3 - - -




Table 10 (contd...)

TaBt S, Tempe~ Nc. of No,of Mean in~ Per cent
No. No. rature plants plante cubation infection
(*C) inocu=- infacted period
lated (days)
11X
1 Control 3 S ¢ 100
3 40 L ] 4 7 80
3 S0 s 4 8 80
¢ 0 s S ] 60
s 83 S S L 100
) ° s 3 s 30
7 75 % 4 8 80
8 80 8 3 8 60
] as 3 3 9 &0
10 $0 5 1 8 20
1l s s - - -
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Table 11, DNetermination of thermal inactivation peint of chilli
mosalc assayed on W%L.) at
room temparature «5 to 28,

Test S, Tempe= No, of No. of No. of Per cent
~ N EEU e S e
lated period
(days )

I 1 contral g 4 12 8 80
2 40 5 3 10 B 60
3 %0 g 3 9 B %0
4 60 5 3 10 o 60
s és 5 2 10 7 40
. 70 5 2 g 8 40
7 7s s 3 8 8 60
® 80 g 2 o 3 40
o o5 5 2 5 2 40
10 20 5 2 2 8 40
11 98 5 - = = =

T 1 contret 8 5 13 7 100
2 40 5 4 o o 80
3 50 g 4 6 B 80
4 60 5 4 ¢ ) 80
5 Y 5 3 g a 60
¢ 70 3 3 4 ) 80
1 73 5 2 4 s 40
5 80 g 2 3 s 40
o 8s 3 2 2 8 40
10 %0 s 1 2 g 20
11 o5 5 - - - =
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DILUTION END POINT

A series of Adifferent dllutions such as 1:10, 11100,
111000, 1110000, 13100000, 1:110C0000 and 1410000000 werae
prepared and indexed on Eigotisna tabagum and Ghemnopodium
amaranticelar plants as described under materials and
mathode. This axperiment was repeated '3' times. The
results are prosented in (Table 1% and 13),

The results showed that the virus was infectious at a
dilution of 1:1000000 and rendered non-infectious at
1110000000, The dilution end point of virus therefore lies
betwesn 1s10™° - 111077 (Pig. 3 and 4).

LONGEVITY in vitrs

The standard extract of the virus wes prepared and dis-
tributed in two conical £lasks and atored at rcom temperature
(23.5-28,5°C) and the other at temperature 10°C, as describad
under materials and methods, The experiment was rapeated
thrice and the results are preosented in (Tables 14 to 17)., The
results have showa that the virus in standard extract was in-
featious for 9 days at room temperature (23.,5-28.,5°Cj(Fig.S and 8).
Further, the virus was found to be infecticus for 17 days at
temperature of 10°C (Pig. 7 and 8),



Table 12, Determination of Ailution and point of chilli mosaic virus
{(sasay=d on (Nicotiana tabascum L.))

Test S. No,of No, of Mean Per cent
No, HNo,  Dilutions plants plants  incu- infectien
inocu= 1infected batlon
' lated period
(days )

1. Control s 5 ’ 100
2. 1110 (10°Y) s 4 ] 80
3. 14100 (107%) s s ¢ 80
A, 141000 o s 3 ) (%
S. 1310000  (107%) s 3 8 60
€. 13100000  (107°) s 3 ) 60
7. 111000000 (10°%) s 1 ’ 20
8, 1510000000 (1077) 5 - - -
1. Comtrol s 4 2 4 80
2. 1110 (0™l s 4 7 80
3. 11100 (1072 5 4 s 80
4. 111000 (10™3) 3 3 8 60
5. 1110000 (1074 5 3 8 60
6. 11100000  (107>) s 1 8 20
7. 111000000 (10°%) s 1 8 20
8. 1310000000 (10" ) s - - -




Table 12 f(contd...)

Tast B. Ho.0f Haan Par cent
Ne, No, Pllutions plants ”‘1’?‘.”“ incy= infection
inocu-— Eué:cted batisn
la period
{days )
LT
1. Control 5 4 7 80
2. 1410 ao™ ) 5 5 7 100
3. 11100 (107%) 5 4 7 80
4. 1311000 (10™%) 5 4 8 80
5. 1110000 (0™ : 3 8 80
6. 14100000 (10™) s 3 8 60
7. 11000000 (107%) 5 1 ) 20
8. 1:1000000C 10”7y al - - -
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Table 13,

virus a@sayed on (Chemopodium amaranticolor)

Determination of dilution end point of chilll mosailc

TR s B S b NOE
inccu- fec= per bation
lated ted leaf  period
(days )
X
1. Control 5 3 W 7 160
2. 1110 'ty s 4 10 7 80
3. 11100 (10%) s 4 9 5 80
4. 111000 o S R 7 5 80
s. 1110000 (10°%) 3 & 3 G 80
&. 100000 (107°) 8 2 2 8 40
7. 1s1000000 (10™°) 8 1 2 o 20
8. 151000000 (20°) 5 - - - ¢
11
1. Control s 4 10 7 80
2, 1110 c”™ly s 4 8 7 80
3. 14100 (107%) s 3 7 7 60
4. 111000 (16™3) 5 4 4 8 a0
s, litoo0c (10™%) s 3 3 8 %0
6, 11200000 (10°) s 2 2 8 40
7. 11000000 (107°) s 2 2 ) 40
8. 1110000000 (10" ) 5 - - - -
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Table 15. Longevity of the virus in vitro (assayed on Chenopodium
l amaranticolor at rool tesperature (23.5-28,5°%C)

Test 5. Period No, of No, of No. of Mean Per cent
AR g Tl
(Gays) latad period

b ¢
1 Frash aap 8§ 3 1 7 100
2 1 5 ] 14 8 100
3 2 5 S » e 80
4 3 L 4 7 9 80
S 4 5 4 4 s 80
¢ L 5 4 3 8 80
7 6 s 3 3 s 60
s 7 S 3 3 s 60
® 8 L | 2  J 40
10 4 S 2 » 40
i1 10 s - - - -

b & 4
1 Presh sap 5 3 13 L 100
2 1 ] $ 0 ¢ 100
3 2  J 4 e 8 @0
¢ 3 s 4 & s 80
5 4 s 3 S s 60
¢ 5 5 3 3 s 60
7 6 L 3 3 ¢ 60
8 7 5 3 3 8 &0
® s 5 s 3 ' 60
19 9 S | 1 9 40
i 10 5 - - - -




T!blﬂ 2; lcnnt-d. e )

Test 8, Parind No, of Ro, of No,. of Mean Per cant
Ro. No. of sto= plants plants lesions incuba=- infection
Lage inocu- infected per leaf tion
' {(days) lated per ton
IIX
1 Fresh sap 3 4 13 X 4 80
] 1 S 4 11 7 20
3 2 8 4 | 8 20
4 3 8 4 1 | 80
. | 4 L 3 4 L 0
& -] S b | b | 40
? ¢ 3 3 | 8 ¢0
¢ 7 $ F | 2 7 40
9 8 $ 2 y | 10 40
10 9 $ 1 b | 10 20
11 10 | - - - -
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Table 16. Determination of longevity in vitrg of chilli mosaic virus
(assayed on Nigotlang tabagum at 10°C)

Teat S3.No, Period of No, of Ho. of Maan Per cent
Ho. atorage plants plants incuba~ infection
(days ) inocu= infegted tion
lated period
4
1 Fresh sap 5 5 8 100
2 1 s s 8 100
3 2 5 -] - 100
4 3 5 4 8 80
5 4 S 4 8 80
é 3 S 4 7 86
7 6 5 4 3 g0
8 7 S 4 8 a0
9 8 5 4 7 80
10 9 S 4 7 80
11 10 S 3 8 6C
12 11 S 3 8 60
13 12 5 2 ) 4C
14 13 ] 3 9 6C
1% 14 5 3 @ 60
16 13 s 3 L 60
17 16 - 2 8 40
18 17 - 2 9 40
19 18 S 1 9 20
20 1% 5 - - -
21 20 5 - - -







M (cmt-d.o t,

Test 3S.No, Parlod of No. of No. of Mean Per cent
No. storage plants plants incuba=- infection
(days) inocu= infected tion
lated period
IIX
1 Fresh sap S L s 100
3 1 $ S 8 100
b | L 4 e ®
4 3 | 4 7 a0
4 s 4 s 0
L I 5 S 4 8 20
? L S 4 8 80
K s s . 100
9 8 5 4 | 80
10 9 8 3 ’ 40
11 b U] S 3 » %
12 11 s 3 ’ &0
13 12 3 3 4 0
14 13 $ 3 10 0
13 14 3 3 10 80
w1 s 3 ’ s
17 16 s 2 40
18 17 1 10 20
19 18 $ - - -
20 19 ] - - -
a1 20 s - - -
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Table 17, ©Deteraination of longev yitra of chilll mosaie
virus (assayed on amaragntie~lor) at 10°C)

Test B8, Pariod of Na, af Na, of Nn, of Mean Per cent
Nn, HNn, storage plants plants lesisns incuba= Iinfec-
o= ST . -
) 4 1 Fresh sap S 4 13 8 80
2 1 -] 4 1¢ 8 80
3 2 5 4 ) 7 80
4 3 5 . 7 s 80
5 2 -] 3 é g 60
s 5 5 3 S 8 60
7 [ ) 5 3 -] 8 60
8 7 S 4 5 8 80
® 8 5 3 4 5 60
10 9 s 3 3 8 60
11 10 5 3 3 8 &0
12 il L 3 3 o 60
13 12 s 3 3 9 6C
14 13 s 2 3 9 40
1% 14 5 2 2 10 40
16 15 s 2 2 10 40
17 16 5 2 2 1C 40
18 17 5 - - - -
19 18 5 - - - -
20 19 5 = - o -
21 320 S - - g -




Table 11 (Contd. e )

Test S. Period of No.,of No.of Nn, of Mean Per cent
No. No. starage plants oplants lesions inaba- infec-
inocu~ infect- per tion tion
lated ed leat period
1 Fresh sap 5 5 16 7 100
2 1 S 4 13 8 80
3 2 $ 4 11 3 80
4 3 ] 4 3 8 80
L 4 5 4 7 8 80
6 5 5 4 ¢ s 80
4 6 S 3 7 8 60
8 7 L 3 -] 9 80
® 8 5 3 5 9 &0
10 9 ] 3 4 9 60
11 10 5 3 4 9 &0
12 11 ] 3 3 9 40
13 12 L} 3 3 9 60
14 13 s 2 3 10 40
15 14 ] 2 2 10 40
16 18 5 2 2 10 40
17 16 s 1 3 10 20
19 17 5 - - - -
19 18 5 - - - -
10 19 s - - - -
21 20 8 - - - -
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AGE QFf CHILLI PLANTS AND IT3 SUSCEPTIBILITY TO CMILLI
MCBAIC VIRUS

The results of this study are presented in Table 18, It
is obvious from the data that the plants had taken infaction
at all stages of their growth. Howaver, the younger seodlings
upto the age of 20 and 30 days wers found to be highly vulnera=
ble to tha virus, Yhen the plants wers inoculated at 40, S0,
6C and 70 days old, the percentage of transmission was obsarved
to bae 45, 25, 15 and 10 respectively, This indicated that as
tha age cof tho seedlings increased, they ara less susceptible
to the virus infection (Pig, ®). Further, severe Adisease synp-
toiad such as lesaf distortion and stunting of plants ware chserved
in plants infeoted at earlier ags of 20, 30 and 4C cdays, while
these symptoms were absent in those of higher ages. Thus, a
decrease in severity of symptom expression was observad in plants
when infected at higher ages of 60 and 70 dsys where only the
newly produced leaves showed mild mosaic symptoms without any
stunting.

PURIFICATION AND ELECTROM MICROSCOPY

The modified method followed by Hollings eg al. (1963))
Lima and Nelson (1973), Pischer and Lockhart (1976); was used
for purifying the prasent virus., Purification ylelded concen=-
trated praparations of the virus which was used for elegtron-
microscopy. Electron wmicroscopy revealed the presance of virus
particles of typical rigid rods, measuring 300 x 18 nm (Plate 7),
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EFFECT OF DISEASE ON GROWITH CRARACTERS

To determina the effect of virus infection on certain
growth characters, viz., root length, shoot length, leaf
area, fresh welght and dry weight, five experiments wera
conducted, For this purpose a set of chilli plants of variety
X=230 wera grown and 30 days old plants were inoculated on the
same day. A similar set of plants, uninoculated, served as
cantrol.,

To know -the effect of disease on root length, the length
of tha main root was measured by means of a metre scale and
readinga were recocrded in a tabls for comparison. From the
data (Tabie 19) significant reduction in Foot iength was observed
due to infection of the virus, The per cent reduction in root
length varied from 22,72 to 60,22 (Pilg. 10).

In case of shoot length, perpendicular length of the plant
from ground leval to the tip was takem £rom both tha healthy
and disessed plants, The results (Tabls 20) indicate? that
shoot length of the virus affected plants was considerably
reduced (Fig, 11). The parcent reducticn varied from 1,15 to
18.18,

Fresh leaves of both healthy and diseased plants were kept
in a laaf area meter vhich peasured leaf areas. Prom the
results (Table 21) it is evident that lsaf arez wae dignificantly

A



reduced in virus affected plants and the parcentage of reduc-
tion varied from 4,3 to 65,14 {(Fig. 121).

Fresh plants of both healthy and mosaic sffected plants
were weighed in balance for rscording fresh weights of the
loaves. The percentage of reduction in virus affectad plants
varied from 28,00 to 68.12 (Table 22 and Pig, 13),

For dry weight, both healthy and diseased plants in papexr
bags were oven dried at 60G°C to a constant weight. There was
considarable reduction in Adry weight of discased plants than
the healthy plants and reduction ranged from 16,21 to 60.00
per cent (Table 23 and Fig. 14).

EFFECT OF MOSAIC DISEASE OM CHLOROPMYLL FRACTIMNS

For this expariment ten plants of chilll (30 days cld)
were incculated with the virus and similar number of plants
ware kept without inoculation to sexrve &8 control. 15-20
days after inocculation, the newly expanding leaves of hoth
hoalthy and diseased plants were detached and analysged for
chiorophyll fractioms via,, chlorophyll a, chlorophyll b,
and total chlorophyll, The results (Tabie 24) indicated that
there was a considerable reduction in chlorophyll fractions,
The percantage of reduction rangad from 3 to 26, C.3 to 9,5
and C.4 to 25.3 in case of chlarophyll a. chlorophyll b and
total chlorophyll, respectively.



Table 19. Effect of mosaic on root length

S.No. oot _length {(em) __ Per cent decrease
Healthy  Diseased e

1. 43 28,0 34.88

2. 4 17.5 60.22

3. 29 12,0 58,62

4. a1 17,8 43.54

s. 33 16,0 51.51

6. 37 ~.17.0 54,05

7. 26 19,0 26,92

.. 29 13,0 55,17
T o 37 27.0 27,02
10, 35 24,0 31.42
11, £ 22.0 26 .67
12. 28 1840 8.7
13, 33 25.8 22,72
1. 34 23,0 32,38
18, 7 26.8 28.37

Al W S W W W ap G s o S e e A B T B W W g W R W o W S Em a w a

t “h! ] !‘2.

Significant at 5% and 1% level of probability
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Table 20, Effect of mosaic on shoot length

8.Mo, -——M—EM_—.—_ ¥ decrease
Healthy Diseased over healthy

1. 44 42 4,60

2. 32 30 6.60

3, k] 29 12.20

4. M 31 2,82

S 33 a8 15.15

6. k] 30 11,76

7. 30 26 13.33

8. k ] 28 10,71

9. s 2 5.88

10. 2 30 6.50

11. 36 33 8.38

i2. 35 34 2.08

13, 37 32 i3.70

14, 3 35 1.13

1S, 38 36 5.26
om0 . e A
t value t 1,97

Significant at 5% and 1% level of probability
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Table 21, TEffect ~f disease ~n leaf area

s, Leaf area x-daure&se
¥r e Healthy Diseased over somkrold
(eg.cm)
1, 8.07 S .25 24.94
2. 7.19 4.88 32,12
3s 5.55 4.14 25.38
4. $.10 2.48 %1.37
8. 4.46 3.76 46 .08
6. 3.8% 2.84 26,23
= 3.49 3.3 4.30
8, 5«54 3.56 35.74
9. 6.97 2.3 66.14
1o, £.05 2,76 45 .34
11. 4,90 3.45% 29,57
12, 5.53 2,98 46.11
13. 7,50 4.56 59.20
it¢. 6,20 4.89 21.12
15. 6.97 3.76 46,05
Mean 86.37  s8.01  55.86

- O AEgREE P Es e e W e W e W R g e e R e R e T e e .,

t value 1 4.25

Significant at 5% and 1% level of probability
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Table 22, Effect of mosalc on fresh weight

Se Fresh weiaht (g) ____ % decrease over
Ro. Healthy Dissased healthy
1. 20,00 10.78 36.10
2. 18,00 7.80 56,66
3 1060 6.93 30470
s 16,00 5410 68.12
s, 10,00 7.20 28,06
.. 14.00 6.52 $3.42
7. 17,20 8450 50.58
s. 19.16 10.50 45.19
N 16 .69 11,25 39,80
10, 13.80 9.56 37.9
1. 15.60 9,78 37.80
12, 19,50 8 .00 58,97
13, 18,90 11,00 41.97
1., 15.80 7.90 50,63
18, 19.30 11,20 41,98
Mean 16,39 8472 45 .44

t value y 8,90

Signiticant at SX and 1X lavel of robabllity
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Table 23. Rffect of mosaic on dry waeight

- o - S — R

SN0, [ Dry weight % decrease over
Healthy Diseased healthy
g (g?
1. 4,34 2.20 49,30
2. 4,56 3.40 25.43
3. 4,80 2.50 47.91
4. 3,70 3.10 16,21
5. 3,50 2,80 20,00
.. 5.00 2,50 20.00
7. 3.30 2,70 18,18
8. 2.90 1,90 34.48
9, 4.40 2,60 40.90
10. 2.80 1.70 39,28
11. 4.50 1.80 60,00
12, 3.70 1.80 59,48
13, 3.20 2.90 44.23
144 5,50 3.00 45,45
18, 8,00 4,20 30,00
Mean 4.28 2,59

i i e ol oyt A o . R e - e Y R -y ows S il A R gip o B e 0 W

t value : 5,7

Significant at 5% and 1% level of probability
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REACTION OF VARIETIES OF CHILLI TO THE VIRUS

Twenty varieties of chilli, cbtained from Regional
agricuitursl Research Station, Lam, Juntur were screened
for their reagction by sap inoculation. Inocculsted plants
wvere observed periedically and symptoms wera rscorded,
The results (Table 25) ravealad that all tha cultivars
under test were susgeptible to mossic, The cultivars X=-235,
X=18C, ¥X=210 showed symptoms like mild m~saic, stunting,
vein clearing, blisters and distertion (Plate 8 and 10). The
cultivar G3 showed mild mosale and curling, while the culti-
~ wars %-208 Aparna, Papcixa-50, Kiran, § 118 and LIC~45 showed
mild mrsaic and vein clearing (Plate 11), The cultivar G4
showed mild mrsale and distrrtion (Plate 9), whereas the culti-
vars 1079 exhibited mild mesale and stunting and the other varie-
ties cultivars like G5, 1077, 1078, Cluster, Santaka, Warangal
and 1081 showed only mild mesale symptoms,



TENTT

Tahle 2%, Reaction of varietias of chilll to the virus

Rama of the Kean Mean

variety No, ated per incu=- Type of reaction
cent bation
infac= period

VC 5 Vein clearing

tion
X-238 9/10 90 7 MM, 3¢, VC,81, de.
. X~180 1/10 70 8 MM, St, W, Bl, dt,
r X=210 8/1C 50 8 MM, at, 8%, W
X~-208 3/10 30 7 m,
a3 9/10 70 7 M, Slight curling
oA 3/10 30 8 MmN, e,
oS 4/10 40 8 M
l w017 ___- 3/10 30 8 M
1078 4/10 40 7 MM
| 1079 3/10 30 T T
. Aparna 4/10 40 7w, w©
) Cluster $/10 [ 14) 8 |
Santeks 3/10 50 7 m
h Papcika-50 6/10 €0 8 o, W
warangal 3/10 30 s
Sindhur 3/10 30 8
P Kirsm 4/10 40 8 M, W
| 5 118 8/10 eC 8 M, W
wC-45 5/10 50 8 M,
1081 2/10 20 5 M
- at 1 atstortion















PLATZ 10A. Chilll cultivar %X-130 showing mild mosaic
symptoms

Y

B. Leaves showing mild mcosaic symptoms
H » Haalthy

I 1 Infectad






PLATE 11, Chilli cultiver 5118 showing mild mosaic
symptoms .






CHAPTER V

DISCUSSION

Investigations on Chilll mosaic disease reported herein
include survey, collsction snd maintsnance of virus aultures,
symptomatology, modes of transmission, host-range, varietal
seresning, purification and ;al“aeu-m microscopy and effact of
disease on growth charagters like root length, shoot length,
leaf ares, fresh weight, dry weight and chlorophyll fractions.

Survey for cocurrerce of chilll mosaic virus under field
conditions reveaied that the parcentags of incidence rangad
from 5,21 to 16,54 in Chittoor district and from 12.52 to 20.02
in Guntur and Prakasan districts (Table S5).

The incldence of wosaic varied from C.00 to 85.8 per cant
in 3.,V.Ajgricultural College Crochard, Tirupati (Table 6). oOut
of 61 cultivars in Aifferent trials, only 10 cultivars viz,.,
0T=3, 8 118 x 104 = KP), long pod x amall pod, G, x 960,
Ky x Pant C,, m8s x 8 x 208, ms x (G, x MP), Pant C;, LCA 1079
and 1LCA~180 were fres from diseass, The culture 960 x G, showed
lowaat incldance of 4.2 per cent, while the culture LCA-210
recorded maximum incidence of 685.8 per cent, However, thers were

no sarlier reports an survey of the diseasa in Chittoor Aistrict
of Andhra Pradesh,



Undar field conditions, chilli plants infected with
mosaic exhibited distinot mosaie mottiing, distortion of
leaves and retardation of growth (Plate 1), Flowering was
delayed an? some times no flowers were produced, Plowers
ware alsc shad before fruit formation.

Artificlally inoculated plants showed chlorosis followed
by typical mosaic symptoms like dark green areas alternating
with light green areas (Plate 2), Plants were stunted with
retarded growth, The symptoms on chilli plants due to mosaic
were similar to those described py Kuikarni (1%524), Holmes
(1937 ), Kovachevsky (1942), Chamberlaim (1947), Jha and Raychau=-
dhuri (1956), Adsuar st al. (1975), Ragoszino st al. (1972),
Peldman and Oramisner (1972), Mishra amd Singh (1973), Aleksie
and Marinkovic (1981), Nagal et gl. (1988), Pop (1581), and Erkan
and Yorcan (1983)., Howaver the virus under study differs in sysp-
tomatology from other viruses reported am chilli such as ring
strain of tobacco mosailc virus (Fakata and Tekimoto, 1940) in mot
producing bright ysllow mottling, strains of tobecco mosalge virus
(Me Kinney, 1952) in not producing necrotic local lesions, tomate
atypical mosaic virus (Miller and Thormberry, 19%8) in mot profuce
ing interveinal chloresis only, a new strain of tobasco mesaic
virus (Murakishi, 1960) in not producing raised reddish brown
streaks on fruits, a strain of tobacco mosaie virus (Pletcher,1963)
in not producing main veln necrosis, sameun latent tobacco mosalc
*_ﬂ.nu {Greenleat gt al., 1964} in not producing necrotic patterns



and uppar sten nsaroeis, tobacceo leaf curling viruses (Thanral
and Seth, 1971) in failing to produce enations, tomato strain
of THV (Rogoazino of gl. 1972) in not producing stem necrowis
and yellow spots on fruits ant a strain of ™V (%rkan and
Yorcan, 1983) in not producing wilting symptoms,

Study on tha present virus proved it ¢o be only sap-
transmissible, Sap~transmiesion of the T™MV ywaspreviously
raported by Palm (1923), Molmes (1937), Nakata and Takimoto
(1940), Doolittle and Thacher (1942), Kovachevsky (1942),
Kohler and Rajen (1544), Chamberlain (1947), Zsbala snd
Dellecosta (1947), Mo Kinney (1952), Rewton (1933), Miller
and Thornberry (193%8), Murakishi (196C), Fletcher (1963),
Gresnleaf gt al. (1964), zsxarous (1971), Adusar gt 8l.(1%71),
Fealdsan and Oremianer (1572) and Rogoszino et al. (1972),

The prevent virus was not transmitied through sead (Table 7),
But seed transmission was reported by Me Xinney (1952) on peppwr
wvariety 3C 46252, and Nemski (1981), Tosic and Mitrovie (1991),
Rogosaino and Angelaccio (1931) and Betti {1981),

Studies on hosterange indicated that the virus under study
Froduced systemic symptoms on Capsigun fruitescens L., Eetunia
slecaged L., Daturg stragmonjum (Plate 4), 3. matal (FPlate 5),
Nicotiang tabesgul L. (Plate 6), N. glutinosg L.. Lyggeersigon
ssgulentym Mill., Cygumis sativus L., C. meig L., and




M.l gharantia L. and local lesions on Chenopodium

saaranticqolor Costo and Reyn. and N, metel L. (Plate 1),
Since all the extensively cultivated hosta tested only

the members bslonging to sclanacese, cucurbitaceae, cheno~-
podiaceae and Amaranthace=ae were reacted, Out of 47 planmt
epecies tested, the virus had s restricte® host range limited
only to 13 plant species belonging to 4 families,

Jha and Raychaudhuri (19%6) also stated that the chilli
nosalc found in India was transmissible by sap inoculation to
Rigotiana tabacum L., N. fabagum var, white Burley, N. glutinces,
SOAADMA Diorus, Pevunis DYREAGN. Sucumle sativus, C. malg var.
ubilissimys and Garthasus tinctoCius. Miller and Thornberry
(1953 ) reportad that tomato atypical mosaic virus produced local
lesions on inoculated leaves of DaRura strasaoniuym, ND. yrightil,
N. glutingsa, M. rependa. 3clany® nigrum and mosalc mettling on
seoersican saguientui,. OGreenleaf of al. (194) observed that
samsun latent tobacco mosaic virus produced local leslons on
Shemonodium amacantigolor, M. tabacum, N. glutinoss and Datury
stramonium, Peldman and Oremianer (1972) reported that the
peppar unusual strain of TMV produced local lesions on all tested
cultures of XN, Labecum except turkish tobacco,

Studies on physical propaerties showed that the virus under
study posssssed the thermal inactivation point of S0°C to 95°C
(Table 10 and 11}, dilution end point of 11100000C to 1110000000
(Taple 12 and 13) and longevity in vitro of 9 days at room




temperature (23,5 ¢o 28,5°C) (Table 14 and 1%) and 17 days
at friglidairs temperature of 10% (Tables 16 and 17),

The thermal inactivaticn point of the present virus coin=
cided with TIP of THV on pepper reported by Doolittle and
Beecher (1942), a strain of TMV reported by Jasnic (1979) and
a etrain of tobacoo mosaile virus reported by EBrkan and Yorcan
(193%).

Dilution end point of the present virus coincided with
that of TMV on papper reported by Doolittle and Beecher (1942),
ring strain of THV reported by Nakata and Takimoto (1940),
samsun latent tobaoan strain reported by Creenleaf gt gl. (1964),
pepper unususl strsin of THY reparted by Feldman and cremianer
(1972) and a strain of TMV reported by Erkan and Yorcan (1983),

Doclittle and Seecher (1842) reported that 'LIV' of TMV on
pepper was 3 years at 21-27°C, Peldman and Oremismer (1972)
ocbserved LIV of peppar unusual strain of THMV for S yeasrs.
Adsuar gt al. (1972) cheerved LIV of virus producing lecal
lesions on tobacco for 14 days. But the pressnt virus exhibited
LIV only for 9 days at ool temperature (23,5 to 28,5°C) and 17
days at 10°C. The physical propertiss of the present virus
differed from those reported by earlier workers viz., Mekinney
(1952 ), Murakishi (1960), R2skarcus (1971), Jha an? Raychaudhuri
(1936) and Ganguli (194C).



The modified method adopted by Hollings et al. (1963),
Lixa and Nelson (1975), Fischer and Loakhart (1976) wes
sdopted for purification of the chilli mosaic wirus,

In Electron-microscopy, copper grids ahowed the pressnce
of rigid rods seasuring 300 nm x 18 mm vhich resesbled the
typical THV rods (plate 7). Acoording to Greenleaf ok al.
(1964 ) electron micrographs of Samsun latent strain exhibited
typical TMV rods intistingulishable from thoss of the standard
THV strain., Miller and Thornberry (1953) reported that tomato
atypical mcsaic virus had rod shaped partigles measuring
300 x 1% am.

Peldman and Oremianer (1572) reported that slectron-
micrographs of pepper unusual strain of TMV showed numerous
straight rod shaped particles resesbling those ~f qcsmon TMV,
Hayashl gt gl. (1975) observed three size classes of particles
which were intact particles of 300 nmn long, subparticles cof
1S0=240 nm and short particles of 70-150 nm. Jasnic (1879)
reported rod shaped particles of 300 mm, Exrkan and Yorcan (1933)
reported a strain of THMV with rod shape? particles of 300 x 15 nm
in dimensions. Thus the present virus under investigation was
i1entified as tobacco mosale virus,



Study regarding age of chilli planta in relation to
susceptibility revealed that tha susceptibllity decraassed
with increase in age (Fig, 9). Plants between the ages of
20«30 days were highly susceptible and wmthibited highest
infection and showed decrease with increase in age and seve=
rity of symptows also decreased (Table 18)., Hasbiar and Rama~
krishnan (1969 ) reported that the respiratory rate in virus
infected chilli plants was highar and wes influenced by age of
the plant, Dapko (1970) conducted incculation tests at 4
differont stages of plant growth and reported that the total
yield of ripe fruilt was reduced principally by early infections.

Studies regarding the effect of mosaic on chilli niant
revealed that the disease aiffected the growth characters vis,,
root length, shoot length, fresh weight and dry weight of shoot
system, leaf srea and chloraphyll fractions to & considarable
axtent. The per cent decrease in roct length, shoot length,
fresh and dry weights and leaf area was 29,51, 8,34, 46,79,
3%.71 and 38.,4) respactively, Reduction in root length and
development may be dus to the falluras of infected leaves to
synthasize enough food material to maintain all the roots or
due to the intexTuptions to the notial flow of nutrienta to the
roots, John (1959) reported poer root systen and reduction in
root length in £fisld bean infected by DEMV (Dulichos enation
mosalc virus) and Kmusalys gt gl. (1967, 1570) reported that in
case of rosette andnmosaic dissasss of groundnut also root length
was reduced, 3Sekhar (197%) stated that Sathgudi plants infected



with eitrus mosaic ewhibited poor and shortened root system,

Reduction in shoot lemgth of groundnut infected by ground=
mt mosale virus was reported by Kausalya et al. (1570), Joshi
and Dubey (1976) also reported reduction in length of chilll
plant infected with cucumber mosale virus. There are repocts
available which showed disturbed auxim metabolism in virus in-
fected planta (Grieve, 1936) Smith gt gl.. 1968),

Changes in dry weight content of virua infected plants had
besn reported primarily in systemic iafections as in the presemt
virue., Owen (1957) cbserved a decrease in 4ry weight of tobacoo
leaves infectad vith THMV when compared with healthy due %o de=
creased assimilary rats. On the other hand acoumulation of dry
Fatter in leaves of barley infected with barley yellow dwarf
virus (Jensen, i968) and in Luffa aeqgvtiaca infected with CMV
(Mandghar and Garg, 1972) was reported, Duggal and Bingh (1981)
also reported that in chilli plants affected with PVX, the net
assimilatory rate was reduced,

In the present study, decraase in chlorophyll) fractions
i.2., chiorophyll a (9.5%), chlorophyll b (4.73%) and total
chlorophyll (5.34%) ovar healthy, was observed (Table 24),

The decreased chlorophyll content of the virus infected leaves
of chilli had heen attributed to the highear chlorophyllase scti-
vity in that tissue (Ramakrishnan, 1969), Farrag and Ramakri=-



shnan (1571) reported that TMV caused chlernsis and reduction

in e¢hlorophyll and alse reduced the mean size of the chloro-
plast. Jha (1967) biochemically studied the chlorotic leaves

of chilll infected with the virus and the chloresis was due to
loas of chieorophyll a only. Duggal and Singh (1981) repcrted
that in chilli plants affected with PVX the chlornphyll a,
chlorophyll b and total chlerophyll were reduced. Reduction in
chlorophyll eontent was alse reported by Horvath and Balla (1982)
in pepper leaves infected by viruses.

—

Phe Fresent virus emised reduction 1n'lesf area: Duggdl
and Singh (1981) observed reduction in leaf area ratio in chilli
plants infected with PVX. Eakerous (1971) repoirted malformatien
of leaves which caused reduction of leaf area., Roge22inoc et al.
(1972 oheerved reduction in size nf leaves in pepper affected
by tomato strain of ™V,

In the present investigation, all cultivars (20) were sus~
ceptible to TMV which were acreened under glasshouse conditiona,
by mechanical sap-inoculation. From the results 1t was clear
that the susceptibility varied with the cultivar (Table 25). The
incidence varied from 29 to 90 per cent, <ut of twenty cultivars,
eight cultivars viz., G5, 1077, 1078, cluster, Santaka, Warangal,
Sindhur and 1081 exhiblted only mild mottling while three cultivaras
viz,, X-235, RX=180 and %X~-210 showed mild mosaic, stunting, veln
clearing, blistering and distortion, Six cultivars wviz., X206,



Aparna, Papnika=50, Kiran, 3 118, LIC~45 exhibited mild mosaic
and vein clsaring. One Qultivar 1079 showed mild mosalc and
stunting and the resaining cultivar G, showed mild mosalc and
slight curling. In ths present study (Table 6) it was observed
that ten cultivars vixz,, 0T=3, 5 118 = (0‘ x MP), long pod x
seall pod, G, x 960, Ky x Pant C;, ms x ™8 x 208, (me) x (9.0P),
rant C,. 1CA=-1079, and LCA~18C ware free from infection undar
natural tield conditions.

Reaction of several varietise of pepper to TNV was studied
by Hoimes (1934, 1937). HMiller and Thornberry studis! reaction
of peppsr varieties to tomato atypical strain of ™MV, Cook and
Anderson (1954) reported that a strain of C. annuun Py, was resis-
tant to ™V, Jha (1953) reported that chilll varietiea NFP-20 and
HP=23 ware more rssistant to chillli mosaic virus than other 52
varieties tested. Anand gt gl. (1961) found that chilll warie-
tlies namely purl red, puri crange, Kondiverum, Gz and a local
variety were resistant against mosaic virua, Singh (1973) re-
perted that chilll varieties viz., Puri red, Puri arange, Gy,
Kondiverum snd Suryssmukhi ware resistant to mosaic disassa,
Further he reported that the hybridgviz., A,,.. C; IC 3428,

IC 3440, IC 3779 were not infected by mosaic virue, lee and
Saith (1968) found local lasion type of resistance to THMV in

€+ fruitescens, C. AnmUum end C. ghinense. Peldman and
oremisner (1972 ) cbeerved that the unusual strain of THV pro-
duced systemic symptoms on California wWonder and perfection and
local lesions on Yolo Wonder, Yolo~Y, Py, Mexican, New Carclina,






CHAFTER VI

SUMMARY

Chilli {(Capsicum gnnuus L.) like other commercial
vegetable crops was pron# to a pumber viral diseases,
Twanty one viruses infect chilli naturally and 17 other
viruses can be transmitted by artificial inoculation.

A survey made during 1985-86 in and arcund Tirupati
and Guntur Aistrict revealed the inoidence of mosalc A4~
sease to an extent of 5,21 to 20.02 psr cent involving
both local and cultivate? verieties, In 5.V. Agricultural
College Orchard, Tirupati, the disease incldence ranged
from 0,00 to 85.8 per cent in various cultures of chilli,
grown for various varietai trials. Tha diseasz was charac-
terised by mosaic mottling, vein clearing, siight blistaring,
leaf distortion, stunting and reduced flowering and fruiting.

Transmission studies revealed that the virus under study
was transmissible by sap—-inoculation. Seedetransmission and
soll transmission tests gave neagative results,

Results of the host rsnge studies revealed that out of
46 species of plants beslonging to 11 families tested, it could
infact only 13 speciles belonging to four familiea., Thess



include Capsigym fruitescens L., Nicotisap tabague L.,

N. glutinoss L., Solanum melongens L., Datura Stramonium L.,
Daturs mstel L., Petunis olersais L., and Lycopersigon
esculeptum Mill, of solanaceas which exhibited systenic
infection except D. stramonium L., which exhibited mecrotie,
concentric local lesions. Chenopodium geeranticolor Costo
and Reyn. of chemcpodiaceas exhibited losal lesiom type of
infection with concentrie chlorotic lesions, Amgranthus
hyeechondriagus of Amaranthiaceae showed systemic infection,
Cucumis sativue L., Cucumis melo L. and Memordica gharantia L.
of mrhlm developed systemic infectiom.

The present virus exhibited thermal inactivation peint

of 50-95°C, ailution end point of 107 to 10™ and longevity
AD vitro of § days at room temperature (23,5 to 28,5°C) and

17 days at 10°C.

Twenty days and thirty days old plants showed maximum
per cent infection than 50, 80 and 70 day old planta.
Decrease in symptom expression was also recorded in plante
wvhen infected at oldar age.

Foly Ethylene Glycol method was adopted for purif ication
of the virus, FPurifiedpreparations under electronmicroscope
by the uss of coppergrids showed virus particles of 300 nm x
18 nm in length and width,



fRoot length, shoot length, laaf area, frash and dry
waights of the infected plant were significantly reduced
and the percentage of decrease coapared to cohtrol was
39,51, 8,34, 38,43, 46,79 and 39.71 respectively.

Thera was a consideradle reduction in chlorophyll
fractions also, The parcentage of reduction was 9.5, 4,73

and 3,34 in chlorophyll a, chlorophyll » and total chlero-
phyll respectivaly.

In varletal scresning all IC varieties under tast became
susceptible to the virus on artificial inoculation. They exhie
bited mosalc symptoms which coineided with the symptoms of typi~
cal mosaic infection on chilli,

Based on the results of sysmptamatology, transmission, host
range, physical properties and purification and eleqtronmicros=-
copy, the presant virus under study was identified as common
strain of ™V,
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