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Abstract — Bitter gourd (Momordica charantia L.) is one of
the important vegetable crops that occupy a pivotaposition
among fruit vegetables, particularly in south India The
three different viruses causing mosaic in bitter gord are
cucumber mosaic virus (CMV), poty virus and bitter gourd
distortion mosaic virus (BDMV). As these viruses aases
mixed infection in field, the separation of indivicual viruses
was carried out using systemic indicator host plast
Systemic indicator host plants were used for sepatian of
CMV and poty virus, where as white fly transmission wa:
adopted for separation of BDMV. The pure cultures ofthese
viruses were maintained on susceptible bitter gourdrariety
Preethi and symptoms were studied.
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|. INTRODUCTION

Bitter gourd Momordica charantia L.) a native of Ind-
Burma is one of the important cucurbit vegetableps
that occupies pivotal position among fruit vegetabin
South India. It is also known &dtter melol, bitter squash
or balsam-pearThe fruits of this crop which have a hi
comnercial value are being used as supplementary fe
they contain large quantities of minerals, vitamarsd
essential amino acids and also in various medir
preparations as it is having anti diabetic propefiye
major limiting factor in its cultivaon is its low
productivity due to various diseases of which mosaihe
most important one.

The bitter gourd mosaic is caused by different sgs.
Cucumber mosaic virus (CMMpfection of bitter gourc
reportedfor the first time from Coimbatore, Inc [7]. The
virus was transmitted by five different speciesaphid
vectors and was tentatively namedbétser gourd mosai
virus. The infection of papaya ring spot virlPRSV) a
poty virus was described from cucurbitaceous plants
variable symptoms like vein clearing, mottling, foained
leaves and filimorphism [3]The association oBitter
gourd distortion mosaic viruBDMV) with bitter gourd
was first reported in India from Keral&]. The symptoms
of BDMV infection in bitter gourd consists of upwk
curling, shortening of internodes, distortion ofaves,
stunting of plants and deformation of fri [4]. The
simultaneous occurrence of different viruses inteb
gourd plants reults in the mosaic complexCucumber
mosaic, watermelon mosaic and bitter gourd diginl
mosaic are the major viral diseases of bitter g [6].
Symptom of various mosaics of bitter gourd in Kaiand
artificial inoculation of bitter gourd distortit mosaic virus
(BDMV) was reported [11]. e association olndian
cassava mosaic virl¢gCMV) with yellow mosaic diseas
of bitter gourd has been reported from Tamil NeSlouth
India [9]. The congenial climatic conditions f
multiplication of insect vectors of the viruses ¢

susceptibility of cultivated bitter gourd varietiesntribute
to the high incidence of bitter gourd mosaic in #ar At
this juncture, it becomes necessary to eate the
complex symptoms of bitter gourd mosaic in Kerala
separating individual viruses and evaluating symstof
individual viruses. Hence this study was cari out to
separate viruses dfitter gourdmosaic complex and to
study symptomatology afdividual viruses

[I. M ATERIALS AND METHODS

i) Separation of virus cultures

Separation of CMV and pc virus was carried out using
sap transmission on systemic indicator plants &adl of
BDMV was carried out using vector transmission
healthybitter gourd seedlings. s per [8], the ornamental
crop Cosmos sulphureus is a systemic host of CMV. A
the crop is not infected by any other viruses, #s
selected as an indicator host for separation of Cidvh
bitter gourd samples infected by different 'ses.

Young leaves of bitter gourd plants having mo:
symptom werecollected from field, washed with t:
water, dried with blotting paper and weighed foe
preparation of standard extract. Ten ml of 0.1 Napsium
phosphate buffer and ten gm of the infected leavese
added into a chilled mortar and ground with fe. After
thorough grinding, the homogenized leaf sap waderéd
through double layered muslin cloth to get filteeedract.
A pinch of carborunda powder (60(mesh) was added to
the extracted sap and it was swabbed using a cptd
soaked in the staadd extract, on the leaves of seven ¢
old C. sulphureus. Swabbing was done only in o
direction that was from petiole to apex of the |dgf
supporting it from below using a cardboard. Aftéret
minutes of inoculation, the leaves were washed siitlile
distiled water to remove the excess inoculum
extraneous particles. The plants inoculated withkibffer
without the infected sap was served as control.
inoculated plants were kept in the insect proof heaise
and observed daily for the deopment of symptoms.

Papaya ring spot virus (PRSV), a  virus infecting
papaya reported to induce variable symptoms likim
clearing, mottling, filimorphism and malformed lesvin
different cucurbitaceous plants including bitterugb[3]
and [2]. AsC. papaya is not infected by any othesap
transmissibleviruses, it was selected as an indicator |
for separation of potyirus from bitter gourd sample
infected by different viruse¥oung leaves of bitter goul
plants having mosaic symptom werelected from field
and the standard extract was prepared and inodutat
the leaves of seven days old papaya seedling
mentioned in the case of CMV (C. sulphureus.

White fly (Bemisia tabaci) transmission to healthy bitt
gourd seedlings was used for separation of BDM\
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begomovirus. The healthy whiteflies from the culture
whiteflies maintained on healthy brinjal plants egiven
an acquisition access period of 24 h on infectetter
gourd plants. These viruliferous whiteflies weteert
given an inoculation access period of 24 h on hg:
bitter gourd seedlings at the rate of 10 whiteffies plant
which were then killed by spraying quinalpt

if) Maintenance of virus culture

The pure cultures of CMV and poty virus obtaine(C.
sulphureus andC. papaya respectively were subsequen
transferred to 10 days old healthy bitter gourdibegs of
the susceptible variety Preethi by mechanical ifadmn.
The pure culture of CMV and potgrus obtained initially
in bitter gourd was maintained periodically by
transmission of healthy bitter gourd seedlings. Plee
culture of BDMV obtained initially in bitter gourevas
maintained periodically by whitefly transmission
healthy bitter gourd seedlings.

DAC ELISA was performed to confirm the presence
CMV and poty virus in the systemic indicator plagC.
sulphureus and C. papaya) and back inoculated bitt
gourd seedlings using polyclonal antiserum of tiveis\
collected from NRCB, Trichy.

[Il. RESULTS AND DISCUSSION

i) Separation of virus cultures

The ornamental crop summer cosmo:Cosmos
sulphureus), was used as a systemic indicator host
separation of CMV from the mixed infected bitterugd
field samples. Initiasymptoms were developed on ne\
emerged leaves after 21 days of inoculation. Mc
accompanied with yellowing was the initial symptoamsl
this was followed by vein clearing and mild curlingeaf
distortion and shoestring appearance were the ment
symptoms observed in later stages of infection. Neis
of the infected leaves was also observed in sew
infected plants. Leaf size of the infected plantas
drastically reduced as compared to the healthytp
(Plate 1a). Similar symptomsvere repcted in C.
sulphureus [8], on mechanical inoculation of CM

Seedlings ofCarica papaya were used as a systen
indicator host for separation of potwjrus from field
infected bitter gourd samples. Initial symptoms e
observed after 15 days of inoculation newly emerge
leaves. Mosaic, down ward puckering of leaves
stunted growth of plants were the symptoms obse
(Platelh. PRSYV infection in bitter gourd was reportec
vein clearing, blistering and filimorpdin of leave{3] and
[2]. But symptoms irC.papaya upon inoculation of bitte
gourd potyvirus were not reported earli¢

Whitefly transmission was carried out with 24
acquisition access period and 24 h of inoculatiooeas
period for separation of BDMV from thinfected field
samples to healthy bitter gourd seedlings. Centceeit
transmission was recorded in the inoculated bijurd
seedlings. Initial symptom was observed after 1{sdaf
inoculation. The symptoms produced in the inocul
plants were mosaic, puckerin§leaves, reduced leaf siz
profuse hairy growth on twigs and stunted growtiplaht.
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Similar symptoms were also reported by earlier wos
[5], [4] ,[1]and [10].
if) Maintenance of virus culture

The pure culture of CMV and pc virus obtained from
C. sulphureus and C. papaya were mechanically
inoculated to healthy seedlings of susceptibleebigiourd
variety Preethi. The symptom was developed in C
inoculated bitter gourd seedlings after 10 days
inoculation and the symptoms observed were
cleaing, puckering, deformation and reduction in |
size. Leathery leaf and marginal leaf rolling wexso
observed in some plants. Even though symptom
artificial inoculation of CMVin bitter gourd were simile
to those reported earlier, leatherinand marginal rolling
of leaves were not reported earlier and hencethtadfirst
report (Plate2).

The symptom was developed in g virus inoculated
bitter gourd seedlings after 13 days of inoculatimal the
symptoms observed were vein clearing, pumng,
deformation and reduction in leaf size. The sym@af
PRSV inoculation in bitter gourd was reported as:
clearing, blistering and fithorplism of leaves [3] and [2].
The symptoms recorded in back inoculated bitterrdy
plants of the study was alsn accordance with the earli
reports.

The pure cultures of CMV and p¢ virus obtained in
bitter gourd plants were maintained subsequently
periodical sap transmission and that of BDMV
periodical whitefly transmission to healthy bittgourd
seedlingof susceptible variety Pree.

DAC ELISA was performed to confirm the presence
CMV and poty virus in the indicator plants and theck
inoculated bitter gourd seedlings using polyclc
antiserum. The absorbance value of infeC. sulphureus
and bitter gourd samples were 0.381 and 0.374 whel
that of healthysamples of these planwere 0.163 and
0.153 respectively. Similarly absorbance valuenéédted
C. papaya and bitter gourd samples were 0.608 and O
where as that of healthgample of these plants were
0.272and 0.162 respectively. Based on the results of [
ELISA the presence of CMV arpoty virus infection was
confirmed in indicator plants and back inoculatetleb
gourd plants.

V. CONCLUSION
The present studgeveloped a method fiseparation of

individual viruses fronmixed infectedbitter gourd field
sampleausing systemic indicator hos
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Shoestring

Mosaic

b. Symptoms of poty virus onCarica papaya

Plate 1. Symptom of CMV onCosmos sulphureus and
poty virus on Carica papaya

International Journal of Agriculture Innovations an d Researcl

Volume 4, Issue 4ISSN (Online) 231-1473

a. Leathery leaf
c. Puckering

b. Vein clearing
d. Reduced leaf size
Plate 2. Symptoms of CMV under artificial inoculaion
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