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ABSTRACT

Asced-borne, aphid-transmittesd virus was found infecting
munghcans (Vigna radusa) s vanous regions of fran The
yirus produced delonmation, puckering, ralling, blistenng.
and mosaic svmptoms on the folage ol vinisantecod
munghcans. The pathapen was seed-borne i murybean (K 1o
1294y and common bean (Dhaseolin vidiariy) tappron 1)
The mungbean sous adversely atlected growth and viclds of
munghcan, espectathy when anfccion occurrad betore pod
set. Yiclds from T munybhean ines indected fron secd were
reduced by 3 oto 78 Iwo mungbean hines were bughhy
reantant to the vicus m held tals it Kacag, fran The virns

Adilinonal key words tood lepumic

In 196K, a seed-transmutted sirus disease of mungbean
(Vigna radiara (1 ) Wil zoh tsvoomvm Phaseolus aurens
Roxb ) in han was descnibed by Kaoser et al () The
discase was callod munybean mosae vinus and appeared
1o be eelated to beancommaon mosac vita CHONIVY s
vires is the most important disease atlectag nnmgheans
i Faan Tt found i most wreas where the crop s
cultivated

Astmudar seed borne vitasdosease attectng urd beanog
black pram [Vowna maenvo () Hepper tsvnonvm
Phaseolin mnye 1] was dasanbed by Shabure and
Raychaudhon i) Indoon 1968 Tho sirus, whichala
infected mungbean, rocmblod BONNV s phivsicad
propertics and bostnamye Seoc (9 1ound the vous which
he tenamed mosa mottle to be wadoy disteohuted
northern Inda In precohonse sarecmany trads, he toond
resivtance to the virus e ane urd-,and twa mungbean,
lines

The preseat imvestipation was imtiated tostudy yarnns
propertics of the Taanmn munpbean virns (M BC V).
including host tanpe, tranamission by secds and imsedts,
eflects on vicld, and var tal resistane

MATERIALS AND MEIHODS  Phiseaned and
healthy munpheans collected i ditferent pulse prowiny
regions of Tran were tnturated so diedled water, U ot M
phosphate butter (pH 76 o0 1O/ K HPOCipIE 7ty
The sap wasapplicd to Carborundum dustcd 4 m (L0
mesh) Jeaves of vouny healthy ndicator plins with
sterile Q-tips, or by hand (thumb and tarctingen)y o
avoid miuxed viral idections, nolates of M-HOMY were
purified by sctal ttansder of the etiolog agent from
single local lemony that deseloped o0 primary leaves of

was transmitted i astylet-borne manner by several aphid
species, including Aphey cracavora, Acyrihosiphon pavam,
and Acvrdiosyphion sesbanige. Plecon micrographs of
nepatnely stamed  eat dip o preparations showed  that
tection wan associated with Bexuons partices approy 780
novan length From host ranpe studios, symptoms seed and
secton transmission seralopy Cand particle morphologs, the
mungbean vitus was sdentiticd ava stean ol bean common
THONAR N US
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mungbean  bolates of MCHOMVY were propagated on
bean (Phaveches valearn | Bounttal'y Phoas snduded
i the hostenanpe studies were indesed on healthy
Bountiul hean seedbings at the end ot cach expeniment
(Y048 iy

Vedtor transmission of MEBOMY wais studicd inthe
precnhousc Three aphd cpecies. gy cracon ora Koch,
tovrihosyphon o (Haosg, and Aovrthoaphaon
verhannae Pavid swercased Nomvaalterous colomies of
cach aphad specios wore roared i capes o healthy
broadbeans th g Jufa by Aphidy wore stanved -V i
cdean patnr dishie s hotore bamp povon acgquesition teeding
periods o doss than Frnn tdutation of asanele prohe) to
24 h on MOBE NN nboctcd mumebean o boan

Pwenty virus andectod munpbeans trom 1Y hines i the
hcrvation toaly at Kaar Toan wore teped botore they
Nowcted  Twents hoalths appeanmy plants wore tapped
when thes stattcd totorm pods After haver, part ol the
secds fromeeac b bine were planted i pasteunved sanhim the
procnhorise, where oborvations were nede on seed
transmoesion  The pemnommg seeds from dicase frecand
vitusantected plants from cach ine were planted o the
ficid the foltowany vear Plots wore spraved at trequent
intervals with sastomic isccticades Sead aclds from
diseas-tree and vieasantectad plants an cach hine wete
tecorded Lt harvest tiune

Lo datenmine whether MABOMY was also seed -borne
i 8 vadearn, Bountdul bean plants were imoculated in
the scedhing stape n the grecnhowse. Seeds hanvested
from these plants were planted in pasteunized sonl, where
observations were made on seed transmission,

Drop-apglutination tests were performed by 1. Z.
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Fig. 1. Reddish-brown local lesions on pmary leal ol
Oklahoma 12 munghean inoculated with the mungbean straim of
baitn common mosiie yvirus

Fig 2 Svaipton produced By the oesphean st of bean
commat moaan s teatph e D etoiate icat tronpintedtad
Chodty and boalthis Grehey ploet

Tow ol o

big V4
promany doat ol Panto U 1 D b anovalatod with thy
munghean stenn ot be g common s s (M BOCMA ) @)
Systenne svisptomi ol SOBCMN o Stongdosas Groon Rotuped
hean

oo, sron Ho dovdloped on the

Maat, Tostituur voor Phtenzacktindy Onderzock
Wiapenmnpen, The Nethethinds wathsap from MOHC MY
indected bean and antiscram toa Duatchisobate of B MY
Flectron puceopraphs ol negatinely steaned (207,
potiniun phosphotnngste aad. pH 60 Leat dip
prepatations of vieus infocted beanand munghoan wose
preparcd by b Eabhandan, Faculty of Apncultare,
University of Fehran, Karag, fran, and the late b Baandes,
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Biologische Bundesanstalt ftir Land-und Forstwirtschaft,
Braunschweig, Germany.

In some experiments, an Iranian bean isolate of BCMYV
(B-BCMY) was included for comparison. The virus wis
isolitted from bean scedlings infected from seed at Karaj.

Physical properties were tested according to the
procedures of Bos et al. (2). Bountitul bean was used as a
virus source plant and indicator host,

Fest plants ancluded in the host range or physical
property studies, and plants used to maintain virus
isolates  or increase vitus inoculum owere grown in
pasteurized grecnhouse soil. All plants, unless otherwise
specitied, wers sprinved at periodic mtervals with one or
mote insecticides,  Temperatures i the greenhouse
ranged from 10-30 €

Mungbean permplasm plantings were suveved at
penodic antervals dutimg 1966 and 1969 at Karay, whare
the nadence of MABOMY was high Plints from
resistant aand  stsceptible hines were also mdesed on
ditterent indicator hosts to correlate the meidence ol varus
edcction with the prosenee o absencee ol vinns sy mptoms,

RESULLS  Hostranvee saadies With the exceeption
ol Chenopoduon amarannicolor Coste & Revn and
Nrcotana clevelund <iay  the host e o MEBONMY
wais hited to the Fepummosae (hable 1) M-BOMY
produced systeme symptoms an bean, and mungbean,
and several other lepomes anduading lontd ¢ ens culinari
Medic ) tenupreck Checonella toonam eraccom U)o aad
Ficwrnarbonere b Roddish brown focal levons usualiy
developed on promars feaves o munpbean VS davs alter
wmowubation by by Subsequently . the witas went
sustennc, producey mosaoe detormation. puckenng,
relling, and blistonoy svinptoms on the fobape (hig )
and stunting ot the plint Chlorotic o necrotie local
Fesions formcd onthie prnaey lcaves ol some beanhines 1
Sdavsattermoco'ationwabe MOBCMN ¢y ¥ Sastenue
sviptonis of ST HONN snsusaoptible beanvanctioswere
st to thoee prodoced by this v aemuanebean (4 g
4)

MOBOMY and B RONY diterad o et canpe and
svrnprantatoloys Clablo Ty Focal b soadid not torm on
mintyhean ot topany hean (P haseolus acus ol s
fatetodies Frooanpionocolatcd with B BCSIN nopdud the
NERTES I»Iudll\\‘ tica ot tocal Tesrone o the hegn caltisag
Maonrtoc Hoth ST BONMNY Gl B BONYN wore asialhy
tecovetod Bonpntectad bat svmptomlo s hoston back-
smoculations to healthin Bountitnl bean whnch was lighly
stiseeptible toall Tnvrman mnnpbean and bean rotates of
HOMV teaved

Sevd traronnoaon Seed tansieseaon of A HOMY
i LY munpbean hines mlectod as seedhnges taaped om K
to L chable ) Mo svmpromis were often obsenved
ol M BOMY ntecred seedhings and
uaially became maore discenmble i the tofobate keaves
that developed Liter A tanes vinas svmptoms dod not
appeat antil the secand o thnd tedalute leat NCHOMY
Was tecovcrod consetentls o showing
thoste and foat detormation svinptone but not from
appatenthy healthy plants

MOBC MY swacabvo found tobe sead borne at arate of
6RO Bountul bean, when plants wereanteated belore
flomersmyg (Lable V) In the same test, BBOMV wis
tatismtted an WK af the Bountdul bean seed.

ny the pramary leand

sevdhings
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TABLE 1. Host range of two Iranian strains of bean common
mosaic virus from bean (B-BCMV) and mungbean (M-BCMV)

Virus isolites

Hosts B-BCMV M-BCMV
Amaranthacciae
Gomphrena globusa 1. = -
Chenopodiaceac
Chenopodium amaranticolor
Coste & Reyn. CLL CLL
Compositae
Zinnia elegans Jacq. - -
Cucurbitacean
Cucunmis sativus ..
‘National Pickling’ - -
Leguminosac
Cassia ohiusifolia L. LL LL
Cicer arictinum L.. ‘Gharvin’ Sl Si
Glycine max (l.)

Merr. ‘Chippewa’ - -
Lens culinaris Medic.

*Gharvin' - M
Medicago sativa |.. - -
Phaseolus acutifolius

var. latifolius M LLM

Freeman
P. lunarus L. ‘Jackson

Wonder’ M M

P. vulgaris L. *Stringless
Black Valentine'

P. vulgaris *Bountitul’
P. vulgaris *Columbia

CLLM.LD,St CLLM.ID.SE

Pinto’ M LM
P. vulgariy *Great

Northern UL 31 S S
P. vulgaris *Great

Northern U 12V M M
P. vulgaris *Great

Northern UL 1140 M M
P. vulgariy *1daho

Bountiful’ - -
P. vulgariv *Monrog' VN LL
P. vulgaris *into

v CLL.SI CLLM
P. vulgarss *Pinto

Ul e St M
P. vulgariv ‘Red

Mexican U | W M M.St
P. vulgaris ‘Red

Mexican U1 36 M M
P. vulgariv ‘Resntant

Asgrow Valenting' - -
P. vulgariy *Samilac’ M M

P. vulgar.s "Stongless

Green Refupee! M.LD.St M.LD.St
P. vulgarn *bendercrop' - b1
P. vulgaris *loperop - -
P. vulgarn *lJ 8. 8

Refupec - S
P. vidguariy *Wade' - -
Pisturn sativum 1. ‘Rondo’ - -

Trigonella foenum-

graecum . M M
Vicia fuba 1. ‘Algerian’ - -
V. narbonensis 1. S M
Vigna radiata (1.))

Wiicrek ‘Berken' Sl LLM
V. radiata *Oklishoma 12 L1 LLM

Vigna unguic ulata (1.9
Walp. ‘Farly Ramshorn® - L]
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Fable | (continued):

Solanaceae
Capsicum annuum L.

‘Anaheim’ - -
Datura strar onium L. - -
Nicotiana clevelandii

Gray St M
N. ghutinosa L. - -
1. tabacum L., ‘Samsun’ - -

:llosls are listed alphabetically by family and genus.

-, not susceptible; 1.1, local lesions; CLL, chlorotic local
lesions; LD, leaf deformation; M, mosaic; SI, symptomless
infection; St, stunting; VN, vein nccrosis.

Effects of virus infection on  vield. - M-BCMV
adversely alfected yields of virus-infected munghean
plants (Fig. $). Dwarfing of plant growth was especially
noticeable when infection occurred before pod-set. Seed
yields from Il mungbean lines grown under tield
conditions were decrcased by 1127570 when infected from
sced (Table 2). The seeds from M-BOMV-inlected plants
were often discolored, deformed, and smalter mosize. At
times, the permination of seeds fronm diseased plants was
erratic and reduced. Growth and viclds from susceptible
bean vatictios were also preatly decreased by M-BOMYV
(Fig. 6).

Plysical property tests. The insitio propetties of M-
BCMY were as follows Thermal mactivation, mtection
after heatip {or 10 i at 60 C. but none at 65 C, dhilution
end-point, micctton at 10, none at 10°Y lonpenity in
vitto at 20 C,intection at Frdass, but notat 17 davs. The
physical properties of B-BONMY were very semilar to those
of M-BCMYV.

Serologyand elecironmicroscopy studies M-BCMV
and B-BOMY were shown ta be rebated serolopically toa
Dutch isolate of BOMV o drop apelulination tests, M-
BOMY reacted wurh the Dutch BOMV anoserom
dilutions up to 125G which was close to the tter ol the
antiscrum. Flectton omicropraphs of nevatively stained
leaf-dip preparations trom mechanmcadly mfedted bean
and munybean rescaled Hexuons particles approsimately
750 nmon lenpth Sumbar partcles were also obernved an
leal dip preparations of munrbean plants naturally
infected with MEBOMY from seed or by aphids,
indicating that ant-Chion was assocted with Hesaons,
rod-shaped virus particles Novirus patticles were seenan
prepatations from healthy plints

sivediey  Three aplid specaes,
Acvethosiphon povum, and
Acvrthovphen  sodhamae,  were induded i the
transmision stude s, hecause ficld observations and
inscet survess imphcated thomas ponapad sectors of M-
BOMY i ban The aphads acquined S RCMY from
vitus-infected bean o mungbean a0 sivlet-borne
(nonpersistent) mnner with bt feeding probes of fess
than 2 mun Fran-nission was asoadly bapher when
Bountitul bean was used instead of munphean both as a
source and ndvcator plant - The disease svinptoms
resulting from aphud transinssaon of M-BOMV 1o
munghcan in precnhouse tests were adentaal to those
which developed on naturatiy mfected plants i the feld.

Varictal - ressstance. In 1966, 1112 mungbean

accessions from 15 different countries were screened

Vector transortsion
Aphiv  craccivora,
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TABLE 2. Eflect of infection by the mungbean strain of bean
common mosaic virus and subsequent seed transmission in
mungbean lines planted in field trials at Karaj, Iran

PHYTOPATHOLOGY

[Vol. 64

TABLE 1. Transmission of two strains of bean common
mosaic virus. from bean (B-BCMV) and mungbean (M-BCMV)
in sced of Bountiful bean®

Country of Decrease Seed
lLine Origin in yicld triansmission
(no.) (Gt) (%)

| USA 4¥ 22"
2 Iran 75 13
3 Iran - 8
4 Iran - 21
5 Iran 66 32
6 Iran 66 11
7 Iran 70 IR
] %akistan 44 12
9 Irin 42 22
10 Iran 49 21
11 lran 70 -
12 Iran ]| 12
13 Iran 64 16

*Yields were taken trom 20 discased and 20 healthy plants in
the same plot. no data collected.

"Alter harvest, seeds were planted in pasteurized soil in the
greenhouse.

under natural ficld conditions at Karaj, Iran, against M-
BCMYV and other discases. More than 1897 of the lines
were free of M-BCMV symptoms. In 1969, 66 of the lines
included in the 1966 trials were again sereened at Karag
for resstince to M-BCMV. The inadence  and
distribution of M-BCMV was higher in 1969 than in 1966,
Many of the hines which exhibited resistance (disease

Scedlings
Virus Seeds Seeds infected Seed
solate planted” emerged  from seed transmission
(no.) (no.) (no.) ¢)
B-BCMV 290 218 76 4
M-BCMV 24 2006 14 6.8

*Bountiful bean plants were infeetad with cach isolate of the
virus in the greenhouse betore plants had flowered.
"Values represent the average of two experiments.

rating 1) to M-BCMV in 1966 were highly susceptible
(disease rating ot 6-10)in the 1969 tests. Only two (0.357)
of the lines in the 1969 trials remained discitse-Tree. M-
BCMV was rarely isolated from healthv-appearing
mungbean plants in the highly resistant lines.
DISCUSSTION.  Several eriterian were used toidentiiy
the munghean virus as a stram of BOMV. These included
symptomatology. host-range studies. physical property
tests, sector and seed transmission, serology  and electron
microscopy. Fhese siome enterin were also used to identify
other isolates of BOMV in Tran, especially those affecting
bean. Considerable variation m symptoms, host range,
and physical properties exists among difterent identified
strains of BOMY (1. 7. 8). Our resultis with M-BCMYV
were ingeneralagreement with those ot others for various
strans of BOMV (1, 7. 8). Although it was not possibie to
campate isolates of M-BCMV ander Traman conditions

160

140

120

100

SEIGHT OF SEED FROM 23 MUNGBEAN PLANTS (Grams)

B veacvny
VIRUS INFESTED

MUNGHREANSELELC

T1ONS

Fig & Fitecn of the munghon stram of bean common mosac viras onosced yiclds of mungbean Discased plants were infected

from seed
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Fig. 6. Elfects ot the mungbean strinn of bean common mosaic virus on growth of Stringless Green Retugee bean (nght). Healthy

plants on lett.

with known striains of BCMV from other countries
because of uarantine regulations at appears that several
distinet stiains of BOMV affect bean and mungbean in
Iran.

In addition to M-BOMY mungbeans in Iran are also
allected by two other aphid-borne viruses, altalta mosaic
(AMV) and  cucumber mosae (CMV) 4y The
distiitbution of AMV and CMV omuch more restricted
than M-BCMV. AMV commonly intected mungheins
that were planted near attalf s ticlds (Medicavo sativa b ),
the man forage crop and seservoir of the vitus m lran
Symptoms are useful o distinguishing M-BOMV trom
AMV_ which produces vellow mosae ssmptoms on the
foliage of mungbean. However, the sumptoms of M-
BOMV and CMV e very simibar and could be contfused
Lheretore., other procedures should be used to wdentity
these viruses, such as host range studies, serolopy - and
clection mictoscopy s AMV and MV did not appear to
be sceed-borne in mungbean

Lhe mungbean permplasm nueserny . consisting of 1,112
aecessions frony 15 countrnies, was tist established at
Karap i 1966 Fyen though the inadence of M-BOMYV
was highomany hnes that were thonght to be resstant i
the 1960 tralappeared to have escaped imfection. tn 19609,
enviranmental factors seemed to be deal tov deselepment
and spread of MCBOMV gt Karag, thereby offering an
excellentopporntunity to locate sources of resistance tothe
virus in the mungbean germplasm. Only two hines out of
063 renvnned discase-tree. In India, Nene (5) tound two
mungbean hines (HyEnddSand F-2) that were resntant to
mositic mottle. One of these ines, Hybrd 45, was also
included o the 1969 Karag tnalds, and it was one of the two
lines that remimed discise-Tree. This indicates that the
factors goverming resistance in mungbean to mosiie
mottle and M-BCMVare similar, iand that the two viruses

are cither closely related or dentical.

The incidence und  distribution of M-BCMV in
commercial bean plantings i bean are no. known, It is
very kel that beansare mtected naturally by M-BCMV,
espectally i arcas where virus-mtected mungbeans are
grown neat susceptible bean tields - Many ot the
commetrcitl bean varneties grown i Tran e suseeptible
to M-BOMY and other strions of BOMY The spread ol
M-BOMV anto arcas where M-BOMV Susceptible bean
vitieties e cultivated conld pose a senous thieat to the
bean mduastry of bran, because ol the adverse etfoets of
vitus infection on prowth ad vields of bean Inheld and
prcenhouse tocilation trads with MCBOMV L bean seed
viclds were reducea by doto 1o, dependimg onthe st e
of plant growth wt the e ol nfection (W Ko er,
unpaddivhedy Simce MEBOMN ioweed-borne i bean, the
vites could becrnied mbeansesd o areas previous s free
of M-BOMV Secendary spread of the vitus would be
dccomplished by several apbid vectors that transimt M-
BOMV sty let-borne manner
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