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Pulse crops (food legumes ) are grown in many areas of Iran on 

approximately 150,000 hectares. 

Pulses are an important basic food crop in most of the countries 
of the Middle t.t and SotheastAsia, and ofn proide a major source 

of protein in the diets of the inhabitants for economic and/or religious 

reasons . There are at least seven pulse crops grown in Iran. These ares 

Chickpea (Cicer arietiu, L.), Lentil (Lens esculenta Moench) , Mungbean 

(Phaseolus aureus Roxb. ), Bean (Phaseolus vu aris L.), Pea (pisum sativum 

L.), Broadbean (Vicia faba L.), and cowpea(Yiana sinensis (Torner) Savigo 

Plant diseases are often a limiting factor in the cultivation of 

food legumes in many parts of the world, and contribute annually to the low 

and erratic yield produced in some areas of Iran. Serious crop loses due to 

diseases in Iran have been caused by foliar and soil fungi, nematodes and 

viruses (5). However, this paper will discuss only thbse diseases of food 

legumes caused by viruses. 

Several viruses affect p es in Iran have been identified by 

the authors (3,l,5), symptomatolo," ho'si nge s'tudies, physical property 

tests, vector-virus relationships, serology and electron microscopy were 

utilized in virus identification(23) Theseviruses "ares Alfalfa mosaic 

virus (AMV), 	 Bean common mosaic virus (BCMV), Cucumber mosaic virus( CM), 

-Bean,,yellow mosaic virus (BYMV), Cowpei'aphid-orne mosaic (OAMV), Pea leaf 

rol, (PLaV), Pba enation mosaic (PEMV) , and possibly curly top (CTV). Some 

of these viruses are restricted in their host ranges (n.g. BCMV),.wile 



others have very wide host ranges (e.g. o v) in nature.
 

Disease surveys have been made yearly since 1966 by "Lhe authors 
 to
 

various pulse growing areas of Iran. 
 Theso have sh(nI that virus diseases 

are widespread and contribute ammafll to decreased yield and quality of 

food legumes (5). 

Diseased and healthy pulse crops were collected from various areas 

of the country. From individual plants, isolations were made from root and 

stem tissues on agar r9dia, while foliar portions were assayed for virus 

infection on different test plants. At times, nonviruliferous aphid (pis 

craceivora Koch) were fed in leaf cages for 48-72 hours on diseased plants 

hr.before being transferred to healthy indicator plants in the greenhouse for a 72 

inoculation feeding period. 

Foliar portions of diseased and healthy plant specimens were ground 

with a mortar and pestle to which had been added 1% K2 HP0 4 , pH 7.0, or 

0.01 M.phosphate buffer, pH 7.0, and rubbed with the thumb and forefinger 

on carborundum- dusted leaves of several indicator plants, Differential 

hosts include in the preliminary screening tests were bean ( Bountiful , 

Pinto U.I. or Stringless Green Refugee ), chickpea, cowpea (Early 

Ramshorn), broadbean ( Algerian ), cucumber ( Cucumis sativus L., National 

Pickling ) and tabacco (Nicotiana glutinosa L. ,N. tabacum L., Samsun and
 

Xanth-hc). These, pulse the following test plants were used in the host
 

range studieds
 

bean ( Great Northern U.I. 123, Tendercrop., Toporop., and U.S.% refugee),
 

lima bean ( Phaseolus lunatus L. 
 Jackson Wonder), alfalfa (Medicago sativus 

L., Yazdi)s lentil, pea ( Dwarf Telephone), soybean (Glycine MaX L. ) Merr. 

Ohippewa, ,bcOnth bean (Doliohos .lablab L. ), with meetolover 



(Noilotus alba Dear.), g opo pamaranticolor Costs & Reyn., gomphrena. 

globosa L., and Jimson Weed ( Datura stramodum L.). Plants were inoculated 

when young, but the age varied with the species. 

Enoculations with virus isolates were conducted in replicated fie.d 

trials at Karaj, Iran with different varieties of pulse orops. Inoculum of 

each isolate was prepared by grinding virus-infected plant tissue of each 

sap transmissible virus with a mortar and pestle to which had been added 

0.01 Mphosphate buffer, pH 7.0, and 320- mesh aarborundiu.Immediately after 

trituration, the homogenates were rubbed on leaflets of test plants with the 

thumb and forefinger. Plants were usually inoculated at two stages of growth, 

pre-lolmi and full bloom (initiation of pod set). With pea leaf roll virus, 

which is a circulative aphid-borne virus and not sap transmitted (3,4) 35-20 

aphids ( A. craccivora) were given a 6-10 day acquisition feeding period 

on PIRV-infected broadbeans before being transferred to test plants in small 

leaf cages. After a 3-day inoculation feeding, aphids were killed with ah 

application of a dimethoate spray. All plots in the field trial were sprayed 

at 15-20 day intervals with liquid formulations of dimethoate or diazinone. 

Prior to each inoculation, plots were fogged of all unhealthy appearing 

plants. Twenty to 25 days after inoculation, plants exhibiting virus 

symptoms were tagged, and plant mortality counts were taken in each plot 

31-12 weeks after seeding. At harvest time seed yield were determined 

from 25 tagged plants in each plot. 

Physical property studies were carried out with different viruses 

following the procedures outlined by Boa, et al. (2). Serology tests 

utilizing the Ouchterlony agar double-diffusion technique (1) were used 

in the identification of tewnhouse and naturally-infected plant specimens 

of AMV and 0MV~ ln.. f3 .1 of85%Ion Agar No.2 (oxoid) iiiO;85, NMI 



were poured into l00-x 15 mm disposable plastic petri dishes. Sodium asidC 

0.06%was added to melted agar as a preservative. Plants incubatedwere 


in a moist chamber at room temperature and were 
 observed daily for precipift 

patterns. 

Studies relating to the transmission of viruses affecting pulses by 
insect vectors were conducted in the greenhouse and field. Colonies of
 
different aphid species 
were reared on healthy host plants in the green

house. Aphids collected from diseased pulses and 
alternate hosts in the
 
field were transferred in groups of 1-20 
to healthy indicator plants in
 
leaf cages for 18-72 hr. In greenhouse tests aphids were starved in clean
 
pyrex petri dishes for 1-3 hr 
 before being given acquisition feeding periods 
of I probe to 72 hr on virus-infected source plants. They were then trans

ferred to healthy test plants in groups of 1-20 for an 18-72 
hr inoculation
 
feeding. At the termination of the inoculation feeding period, plants 
were
 
sprayed with liquid formulations of malathion diazinone
or to kill aphids. 
Aphids collected from virus-infected pulse crops and alternate hosts which 

were used in werethe vector studies identified by Louise M. Russell, 
Entomology Research Division, U.S. Department of Agriculture, Washington, 

D.C. as A craccivora, Acyrthosiphon pisum (Harris) and Acyrthosighon 

sesbaniae David. 

Seed from virus-infected pulses and some alternate hosts were treated 
with Captan or Thiram and planted in pasteurized soil in the greenhouse to 
observe for seed transmission. Abnormal-appearing plants periodic interwere 

vals and after 4-6 weeks these and normal-appearing plants were back-inoculatod 
to healthy indicator plants. Most viruses affecting pulses in Iran are not seed
borne. However, seed transmission is important in the speard of BCMV in bean 

and mungbean, CAMV in cowpea, and BYMV in broadbean (Table 1). 

-) .A



Pulse plantings in the Karaj area, ane, elsewhere were surveyed at 

periodic Intervals for virus infection and spread. Observations were 

taken on the effect of infection on plant growth, seed yield and mortality 

(weeds, forage legumes and cultivated plants were also surveyed in different 

areas of Iran to determine the .importance of these plants as alternate and 

reservoir hosts of the aphid vectors and viruses.( Table 2 ). 

-1 -y 



Table 1. Viruses isolated from naturafly-infected pulse crops in Iran. 

Viruses a 

Pulse crop AM7 BCHV BYMV CAMV CMV P24 PIRV 

Chickpea (Cicer arietinum) + b + ++ + 


Lentil (lens esculenta) + + + + 

Mungbean (Phaseolus aureus) + (SB) + 

Bean (PhaseoluE vulgaris) (SB) + + 
Pea (Pisum sativum) + + + + 

Broadbeai( Vicia faba) + +(SB) + + 

Cowpea (Vigna sinensis) + +(SB) + + 

a Viruses are: AM7V(alfalfa mosaic) , BMIV (bean comon mosaic), BYMV ( bean 

yellow mosaic), CAM7 ( cowpea aphid-borne mosaic), CMV ( cucumber mosaic), 

PEMV( pea enation mosaic) , and PIRV ( pea leaf roll ). 

b + - Virus isolated from plants infected in nature. 

(SB)- Seed transmission of virus occurs in host plant. 

-I - I



Table 2- Natiral infection of annual perennil plants by seven viruses 
affecting pulse crops in Iran. 

(1)oss virus (2) yM J j
 
Hosts -.. - '
 

AMV BCMV BYNV CAM7 CMV POMV PIRV 

Amaranthaceae (3) 
-Amarerthus retroflexus L. b + 

Boranginaceae
 
Heliotropi curassavicum L. U. +
 

Echium umoenum F. & M. +
 

Chenopodiaceae
 
Beta vulgaris L. +
 

Chenopodium ablum L. J, +
 

Spinacia oleraceae L. C L_ ii
 

Compositae 
Carthamus tinctorius L. + + 

Lactuca sp. + 

Taraxacum officinale Weber .. 

Sinnia elegans Jacq J,1 5 + 

Cruciferae 
+
Brassica arvensis Rubenh 

Cuourbitaceae 
Cucumis melo L. +
 

Cueumis sativus L. +
 

+Cucurbita PePo L. 
--1 • 0



Virus L_,--I=9 
liost a"s 

AMV BCMV BYMV CAMV CM7 PEV PIRV 

Fumariaceae 
Fumaria spe + 

Lridaceae
 
Gladiolus hortulanus Bailley X 

Labiatae 
Salvia splendena Ker-Gawl.( VLt + 

i.eguminosae

Cassia occidentalis L. 
 +
 

(14)
icer arietinum L. jl..6 + + + + + 

Lathyrus odoratus L, + 

L. sativus L. + 
Lens esculenta Moench + 

Lotus corniculatus L. + 

Medicago hispida Gaerth. + + + 

lupu a.L.L , 

M. sativa L. + + + + 

Melilotus alba Deor,. 

M. indica (L.) Al. + + + 

M. officinalis (L.) Lam. +
 

Onobrychis sativa Iam.
 

Phaseolus aureus Roxb. 4+ +8 

P. lunatus L. + 

E. vulars L. , + + +
 
Pisum sativum L. 
 + + + + 

Trifolium alexandriu, L. +
 
-) .



AM- BCOY 
.virus 

BYMV CAMV CMV PM PIRV 

T. patense L. 

T. resupinaum L. 

T. rytidosemium BOesir.& Hoh. _ 

+ + 

Trigonella foenum-graecum L. + + 

Trigonella ape + 

Vicia faba L. + +s + 

V. naxbonensis L. ++ 

V. sativa L. + + 

Vigna sinensis (L.) Savi ex Hassk. + +5 4 + 

Polygonaceae 
Rumex p. + 

Portulaceae 
Portulaca oleracea L. + + 

Ranunculaceae 
Ranunculus sp. 

Scrophulariaceae
Antirrhimu maJus L. JS 4-+ 

Solanaceae 
Capsicum annum L. + 

Datura stramonium L. -+ 

Iycoprsico mesculentum Mi + 

Petunia hybridh Vl3b. jj e 

Solanum melogena L. 

S. nigroi L. 

.j 

+ 

+ 

-b 



virus 

Hosts 
AMV BfMV BYMV CAMV Off PEMV PIRV 

Violaceae 
Viola tricolor L . + 

,.,'V"j., Alfalfa mosaic virus(AVw J . -)Je)_(2) 

.i,o 6., r Bea common mosaic (BCmf)% y Lb,A 4,1) 

j 4 
'' u'JC J - Bean yellow mosaic virus (BM?4V) 

Cowpea aphid- borne mosaic(CAMV)Cucumber mosaic(CAM) Af, 

6 6 J
J*VJ Pea enation mosaic (PEM) L; o."9 

Pea leaf roll virus (PIRV) ~ '4X.). 

(3)- indicates recovery of the virus (+ ) ( + } - dJ-5) --( 
W4- K.Izadpanah, 6 'j5. S 0 14tz..,u L--)1 'd.';' - -4)' -. 

personal comnuication 

W- Seed borne (s) ( ) 
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Fig %8-Iuseot oage are used to stu the tranmission of viruses 

to different puise crops in the field. 
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Fig 57. Swal3 leaf oage used in vector- virusa stud-Les. 
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Fig 6- Most oowpea lines in thisvariety trial at KaraJ, Iran ae 

100% infeoted with oowpea aphid-borne uoaio vfru, resistat oowpea 

line, lower right. 



PI& 55- Ooupea leavu ~from plants infected ith ausafa mosaic (left) 

and. owpeaaphid-!orlb mosaic (right) vfrss healtby leafs center* 



Oovpea Aphid-borne -mosaic virus 

-64 J4 N&jb .9 JJJ GA.IY 

0 Ld 45~-A 1*.-ti " 



Ij a~t6PrJL-JI i 4LlCs1L ' 1 10 .5%11L5 14C, 

J!, % o BMV jBO.'V 

d'h .. Lj;IA iZ.q ". J t-;U IANq 6 J a~4 L i - a .uI)JI 

* .1 IOM j Im I .~.,jw u 

-0L'L - - 0I avOi S-b 



I
z
< 160 HEALTHY0 

z140 VIRUS INFECTED 

ca 0 
z 
5 120 
1^ 

100z 
IlI 

w 60 
0 

I

20 .... X .. 

1 46 

M :NG B EA N S I 0iEI 1Ns 

,0' b e u, I 4 4. . I. -j )utL I ; .To -,, I~j ( j .; 1 . rj " ,, 

TO~-- JJdtA ) L ~1)Trz -

Fig 54- Effect of infection by mungbean mosaic virus (astrain of
 

bean connon mosaic virus) on yields of 6 mungbean lines. 

-Y A



BSd .) Kow Cot . ti 1jJ~,U' JA rjfCA 

NY persicas, Brovicoryna brassicae, 

Aaesbania, Acyrthosiphon psm 
A. medioaginiss 

b jj;I 

Api 

lj p 

osyi 

Libe 

co" U.Ij06, L * -4 J.A ,p. JdflZ.J dI.JJJ L-f 4) L.J 

1- 45hZ,Lt a$-!O *-jjJqg,'J1.)"56;"& 

J YCA"6beY-WI tjL.tLe4o 



1000 i HEALTHY
 

. 900 
 INOCULATED AT FULL BLOOM 

800 
 INOCULATED AT PRE-BLOOM 

S00SEED TRANSMISSION 

0. 

C 600LzJ 

- Soo
0 
25 

.*d* 

40 0 ' 20.2 

L: 300 
:::..: 

i-. 200 10 

S100 

5 

. ,1 .1 .(=.D L j I."iJ...) J5 .*b ( 1" d I . j. I J i 
J140-3-4&~I). .(k~ LJi.) dJ..± i UL#.j 1 o Vld 

Fig . Effect of bean conmon mosaic virus on yields and seed transmission 

in beans inoculated at two stages of growth. 

-y I



Fig 52- Symptoms of alfalfa mosaic virus (left) and mungbean mosaic 

virus ( a strain of bean ommon mosaic virus) (miWdle), in mangbean, 
healthy leafs right. 
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Fig 51- Symtoms of mungbean mosaic virus (a strain of bean common 
mosaic virus) in bountiful bean (right), healthy beans, left. 
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healthy plant, right. 



Fig 49- Deformation, cupping and mosaic symptoms are commonly observed 

in leaves of beans infected with bean conon mosaic virus. 
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Fig 48- Bountiful bean plants (right) infected with bean common mosaic 

' an, stunted and the leaves are deformed and twisted. healthy plants,are 

left. 
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Fig I&?- Symuptoma of cueumber mosaic vimu in Daua tramoniul 
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Fig 46- Moaao symptoms in lim bean infected with cucumber mosaic virus. 
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Fig 45- Yellow mosaic symptoms in leaflets of cowpea infected with 

cuoumber mosaic virus. 
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Fig 441- symptomsMosaic in Bountiful bean infected with cucumber mosaic 
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Fig ( Effectsof oylfa moaic ( ), ean3 low mosaic ofJgoahcucumber mosaic C jane
roll (PIay) viruses on yiel.d of lentils inoculated at two stages of growth. 
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Fig 1t1- Chickpeas infeoted with cucumber mosaic virus (right) are 
o~ten severely stunted, healthy plants left. 
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Fig 4- Chickpea plant infeoted with cucumber mosaic virus are severely 
stunted and there is a shortening of the internodes and a prolifera
tion of the axllary buds (right), healtby portion of plant 
on left. 
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Fig 38-'Syutmua Of Cucumber Mosaic (left) and al.falfa mosaic (right) 

viruses in cucumber. 
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Fig 37- Virus transmision studies with dodder (Cuscuta op.) 
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rig 6.Pea lea~f roll virus in transmitted by grafting.* A healthy 

broadbean scion which was grafted on to a broadbean plant infected 

with pea leaf roll virus is exhibiting virus syMptcu~s. 
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Fig 34- Symptms of pea leaf roll virs in cowpea (center), healthy plant, 

right* 
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Fig 33- Cmpea plants 1iafeoted vith pea leaf roll virus are stunted an 

have a bush appearane due to proliferation of the axilary buds (left), 

healthy plant, right. 
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Fig 32- Lentils infected with pea leaf rofl virus (right), healthy lentils, 

left. 
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Fig 31- Stunted, ohlorotio lentil pisit infecte'd with pea leaf roll Oimsa 
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Fig 30. Chickpeas infected with pea leaf roll virus (left) are stunted 

and ohlorotic, healthy plants, right. 
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Fig 29- Pea plants infected with pea leaf roll virus (left)# healthy 

planta, right. 
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pig 281.-Stunted bean plant (rigt) .sinfected with pea leaf rol.l virs,9 

healthy beansl left, 



Fig 27- Symptoms of pea leaf rol virus In a bean plant infected in nature. 
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Fig 26- Bean plant info ted with pea leaf roll virus is severely 

a prolifera
stunted, and there is a shortening of the internodes and 

tion of the axillarY buds.
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Fig 25- Sympt~m of Broadbean plant Infected with pea leaf rol 

virue (center). 
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Fig 24s- Brodbean Plants infected with pea leaf roll virus (right) 
are stunted and ohlorotio when compared to healthy plants (left). 

Th leaves from virus Infected plants are dmireds leatheY and
 
cupped*
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Fig 22. Necrotic local lesion and vein necrosis on bean leaf 

inaouliated with an isolate of alfalfa, mosaic virus* 
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Fig 21- Effect of isolates of alfalfa mosaic (AM) and caopea ahpd..borne 

mosaio (CA) viruses in field Inoculation studies on yield of Zar y 

Ramhomr oopea. 

-rc



1".
 

CmvJ CMV-2 AMU AM.v- PLRV 

%P&J' 1)r AV ) -- '0&1'."*.-.Uo 

Cmc-,.t -,.Lo -" j j , 0 ) 

Fg 20- Effect of iolate of & oaic (A), iw ,moaic (Of). 

and pea leaf ranl (PIy) viruses an yied of c.ickpeas. 
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Fig 19- Symptams of Alfalfa mo~aio vfrua in Alfalfa leave, healtby 

leaf, upper left. 
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Fig .18. 'la1 lesions on leaf Of Sar27 Razshorn oovpea, inoou3.ated 

-with an IsoIAtO of alfalfa mosao 'virus. 



F g 17- SY apm of alfala mosaLo virus in oowpea pods 

(2 upper pds), two heat pod s on bottom. 
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ig 16, symptom of al.alfa mosalo vjf (left, ) in leaf of oawpeas 

healthy leaf, on right* 
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mosaicD 

Fig 25- In field inooulation studies, mortality of chickpea plants 

Inoculated with alfalfa virus (2rows on right) in the pro-bloom 

stage was 82% and yields reduced by 96%. Hlealth plants, 2 rows 

on left. 
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g 14- Chickpea, plants infected vIth alraja mosI Virus (right) are 

oblorotic and stunted asnd there in ofter a proliferation Of 

the axmlary bud. and discoloration of the phloem, healthiy 

portion of a chickpea plant, on left* 
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Fig 12- Effect of inoculation of chickpea with four isolates of bean 

yellow mosaic virus on yields. 
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Fg 10- Bein yel w moIsaio virus produces light brown local lesions and 

vein necrosis on Casuia ocoidenta3is (top row), and dark black local 

lesion and vein necrosis on Cassia obtusifolia ( bottom row). leaves 

on far right are healthy checks, 
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Fig 9- Moaic Bymptos In leaf of Se1.lotis alba. .(right) r e 

characteristic of those, produced by bean yellow maaio virus, 

healthy le&f, left. 
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Fig 7- Seeds fro chickpea planta nat=1ly lbfeoted with bean 

yellow mosaic vira ( right ) are usa3ly discolored, 

deformed and sh ivelled, seeds from healthy plant, on left. 
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Fig 6- Cjhickpea plants inf.ected with scme strainas of bean yellow 

mosaic vimu produce feathery, deformed leafletis Infected 

plants are usually stunted., 



41* j., jumias J 14 je.JjJ U, Idj J4P L ivji 

~pt i..I.L UJi..6 JJjj 10 .JcAA&A ji'jaII( 

wd ua~ dAb IIA Lj e. a JA~ 

l.uqg- Z. JA 1
CO b;ji 1,--. j i Lb*#4 A$ .~JJ40 ~aiC 4
 

4
XAZ'w-* j& qCI CS~dd UjT J q J. -0V.Lj Al.M IA A,( S-A J~J 

* ~ ru*~'I.~iX 4y~ 'I.Ap*L:A 

-) (.r 



f" x-1 x i 

*t j La, A e Botmt1Ifi1 

Fig 5- mosaic yznptwis in Boustiftl bean infected with bean 

yeflow mosaic virus, 
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field conditions at different stages of growth with isolates of alfalfa 

mosaic (ARV) a bean yellow mosaic (BYV) and cucumber mosaic (CMf) virus. 
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