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Short Commu~ication

GARLIC MOSAIC VIRUS DISEASE:
OCCURRENCE AND SCREENING FOR TOLERANCE

R.K. Khetarpal, C.A. Kumar, Ram Nath,
T.A. Thomas and Kamala Venkataswaran

National Bureau of Plant Genetic Resources
New Delhi - 110 012

Exotic and indigenous germplasm of garlic, an important spice crop, is
maintainedand evaluatedatNBPGRfor eventualexploitation in developing
high yielding and disease free promising varieties. The present note deals
with occurrence of garlic mosaic virus (GMV> disease in the gennplasm
collection and identification of promising tolerant lines to this virus disease
through field screening.

A total of 897germplasmaccessionsofgarlic were grown for evaluation
at NBPGRExperimental Farm, Issapurduring rabi 1989-90. These accessions
comprisedlO entries from coordinated trials, 31 exotic accessions mainly
from Taiwan and Egypt and 856 indigenous collections. Six to eight week­
old plants of many lines started revealing viral disease symptoms on the
leaves. These symptoms were found to be mainly of two kinds i.e. either
faint to clear mosaic on the leaves (Fig. 1) or longitudinalchlorotic streaks of
a few mm width, often extending along the entire leaf length. In a few lines,
both these symptoms could be simultaneously observed on different
plants. The number of plants revealing such disease symptoms increased
with time and eventually at 10-12 week growth stage, the entire field
appeared pale and diseased from a distance. The earlier infected plants had
reduced growth as compared to those of the same accession infected at a
later stage in the growing seasun in many accessions.

In order to carry out sap transmission study, diseased leaves (with both
mosaic and chlorotic streak symptoms) were ground in phosphate buffer
(O.1M, pH-7.2) and inoculated on certain indicator hosts, viz; Chenopodium
album, C. quinoa, Nicotiana tabacum and Vinca rosea. None of these plants
sho~ed symptoms on inoculation. Sap inoculation on garlic plants was not
done due to non-availability of completely symptom free plants. Randomly
collected leaf samples showing mild to severe mosaic and chlorotic streak
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1991 SCREENING GMV IN GARLIC GERMPLA~1Vl 85

symptoms when subjected to elc.ctron microscopy (at IART, New Delhi) by 'J

adopting dip method.revealed virus particles as long flexuous rods of about­
600 nrn size. The samples from leaves with two different types of symptoms
(i.e. mosaic and chlorotic streak) revealed virus particles of similar shape'
and size under electron micro$cope. Also leaves with both mosaic & streak
symptoms. gave positive serological reaction with antiserum of Garlic
Mosaic Virus (supplied by Dr. Y.S. Ahlawat, JARI, New Ddhi) in )
micropreciption test. Based on these results the virus under -study was ~

presumed to be. garlic mosaic virus. ' .:

Fig. 1: Mosaic symptom on garlic leaves infected with garlic mosaic virus.

In India, garlic mosaic virus disease was first reported from Darjeeling
hills on the basis ofsymptoms, transmission studies and physical properties
(Ahlawat, 1974). The identification oHhe virus and prevalence of this
disease in India has bcenrecently reported (Ahlawat & Chakraborty, 1990).
It has been reported from many other countries also and yield losses of more
than 50 per cent have been recorded (Messiaen et al., 1981). There arc
conflicting reports about the mode of transmission and spreadofGMV in the
field as it is reported to be transmitted by the aphids, Myzus perstcae and
Aphisgossypii (Ahlawat, 1989), Neotoxopteraform9sana (Abikoetal., 1980) and
eriophyid mite, Aceria tulipae (Ahmed & Benigno, 1984). In order to screen
the available germplasm for resistance, incidence-of GMV was recorded in 1
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the field based on symptoms of the disease' Theobservationswere recorded
twio¢;(atl~~riffi;;in~.l~"lriJ~«:tO':ehsdrifrecl»Uirtgof~tiSce,,"ble'

types ha'fil;l.gl.WI~tdtpteJ:tion:.¢lUfmg:tl'legrb~period)~l"(Oooof the.897
garlic accessions were found to be immune or resistant to the disease.
However, 9 lines which revealed very mild symptoms were not easily
distinguishabl~frpm ~ea1thyplants:Th~~tolerant lines With near absence
of symptoms were:IC;31t;62,!3S325,~~~;'~~,~9373, -49383; G-41, T­
84/10 and T-96/13. Mild or faint symy,'tom:swere'rec6rded on plants of 239
lines whereas moderate to severe symptoms were noted on plants of 639
lines. These includedthe'()'th~~iSe'prOtnosiI\gaccessions'of the All India
co-ordinated trialnatnely,EC-1'58256',C..J',C';'SO,186/Sel-l,SeI-2,SeI-l0and
Pusa SeI-l0. During 1990-91 growing season, heavy incidence of GMV
disease w~sagajn,p~·yedinth~,getn\p.I~sm:cpUectionsinthesame field.
The 9 .lines recprded to shQW \!eI)'; I11il4·symptoms during 1989-90,.were
again ev,aJJ,Jllt~f9rthe~rr~a<;tionto GMV. Six of these 9lines(viz.,lC·32662,
-35375, -493.~,1.:il9~ZJ,r42~~and T-84llO)r:e.v~J.ed ~le~symptom8 of
GMV either in the form of mo~ic.or; ~re~.l,s-QJ' both on different plants.
HoWey.~r,.plflnts otj~,,~itWli.t';y:~.,.<~~~~IAAdTr9.6ll3.were. again
found to,pe,~R~Jm1tJ.ydJ~A~~~.Ii·~rv~in*he·PJ'aviQu5,year,under
highl'l~~ral ipd.4~n~ ~4~~,Q'UtJ1"'.jJ.l:~ {ield'i4<\.t;'kl~ter growth
stage jlJst befc)l;e; .drying~Pd:)f, pl~Jlt~,,,the;¥Pij;llger'leClY'es:of;fewplants of

::::~~~ri~~~;~~~~~~~~~~1;r~~~lli!~~~~l~p~~~::;'
the 3 pr0tm~l.~g JP.er:a~t 1~~,.~~".Ic;4~~?,~~l~~? tc-,9,llj13, all ~oT
MahalW~~tr~~t~t~, ~o~l$i~~.;a~,~~?'?~~,mY~f:~ef~tQI~mp..!~terta~ In

the a.'bserc.. e o..f.. ,r.e.$i.s1.qnto..} i.rtUn" :~..n.e.iij.'.Prr.~,lUJll,'~ gar~.~c,g.. e.. ,rp'.'pt~sm c
Q

l.1ec.. bonin Indi~7,f,~~h~tny~1~~t1C?~?-f p'e~ 3.lm~s at ~lf~rentt~a~?n~'V0uldbe

usefU.l ..l.1'\ ~~S~l. t'~J.,n~tr;.~o.i.l..,e~.n.<;e.to dl.. i.f.f~~..e1.\t...~tr..alll..s.. ,..0.f..G.... MV... ,.rr.. eta.. .ler.~n~
line G-tll1~,1l1~~aqya re1.E;a~,varietyofgarh<;and <;!?MI~ ~ a ~~rtety of
choice fo:r:p"pfrlnUsing t1).e ~n:utg~ tP.the crop,~o~ qMV at present.

ACKNO~EDGEMrnNTS
h

The authors ar'e gnrteful to Drs. A>Vartna' &. Y.s. Ah:lawat, Advanced
Centred Plant'Virus Reseatth;IARI, New'Delhi wr'providing he<:essaty
facilitiesfu'eafrY(hite~rt·nrlcroSdJp}7andserologicat'test;andto'Dr;RS.

RanajOtfettol'; NiB:P.C;R;,N~~lhi YeW h'ls 'ei\couragefuent and faCilities
provideddu~llg th~~Q:urse of stlJAies.

, " ~E;Ff;~~N(:~S .
Abik6,r<., Y. W~tanable andY: NIShi! 1980:'studies '00 garfic mosaic I. Ca~ ViruS. Bulletin

of the Vegetable and Omammttd Crops ResellTch Station 7: 39-147.

Ahlawat, Y.S. 1974. A mosaic disease of garlic in Darjeeling hills. Sci. and Cult. 40 (11): 466-467.



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
4.

13
9.

22
4.

50
 o

n
 d

at
ed

 3
0-

Ja
n

-2
02

3

1991 SCREENING GMV IN GARLIC GERMPLASM 87

Ahlawat, Y.S. 1989. Identification and detection of a virus causing mosaic disease in garlic in
India. International Conference on I{ecent Advances in Medicinal, Aromatic and Spice
Crops, 28-31 January 1989~ NewOclhi (Abstract), p 59-60.

Ahlawat, Y.s. and N.K. Chakraborty. 1990..Studies on a mosaic disease of garlic in India. VIII
International Congress on Virology, B"'flin. (Abstract). p 87-012.

Ahmed, K.M. and D.A. Benigno. 1984. Investigation into the relationship of the eriophyid mite
(Aceria tulipae Keifer) with the tangle top and mosaic disease of garlic. Bangladesh Journal
of Agricultural Research 9 (1): 38-47.

Messiaen, CM., M. Youed - Uenkada and A. Beyrics. 1981. Potential yield and tolerance of
viruses in garlic (Allium sativum 1.). Agronomie 1 (9): 759-762.




