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AIISTRACI 

A ced-borne, £luhi-trail ,stittct\iru, iiaifofoitinitct'lltrig via% trattiiittd in a is ,tl-hoine int h e~ca.tl aphid
hmunglhcani, ( tVrhnaradIit)In %,irimiis itjilon%it taill Ili. sht . ,. inchlintp Aphis I ra-ii topl. t ( i l -ht oht ploweltl.
 

virus produted dcioilll.ti itin, ptictelliit. riillinp,. hlisi illi l ,.iflilowpllai ii ,,' I Ict IIn 1111tog ,l ti ut
 
and nmo~lill pllh ills, e III ~t.i li l ' (lip iolINli %li'L Ilhitlw kllil 1h1ll,il'L' \lis-1ii11kok Stl 1 lll Icail p~it'l d~l

~I~-C l "A l.,i lie, 111111ili bt, ii11~ l % i%%Oltl 1,munybcansli. Ih 1 llA tlib 110 Cll IS~ 10 CC 1,11 ; ,t I 'lllh Itil li .1ltI Iill~l. 1i0ti% 750l 
32qi) and Com onllllIwc-ii skllll~vI l,,jirlq 7' I 111ll l11It'li'ih 1 011 I Slll4htC%, Seed(Phawi , it lll) I,I,1IT' Ssllphtillill lnt 
The niUrip hclt.im%11i ;i I t I\ P I(kI id %i. it (I IIlllll %,elkll iil .ihd l l l blr , 

a i- AI I t Ill ll) II lii111 11i iI, )[t w~~ iheti pC.wLii .il i t 11111 eutll It t.rttil it.111 
Iitl j c 

mun[plbci ,. %\h i i h i' pll iiilI i II % iit tt J ASilt,1ii 1 W 111101 
set. ilds tllll I I iiluau i t i hd 11, 1il St d ipcit 1|0i .Ai Il li i 

reduced h) 1 Ill 7s-, I il t t l i liks Akrel+, hlihl\
 
reistlant to Ille. V1 ill I l II i Al .f11 Ka.i,i Itfill Ih \Ilk li ljhilhl 1 I?0it1 1 1
 

Addintplialift-i kw'1| t,,odit., Illlk 

In 196 , a eted-I i.illuliilitd il li t( .fiusc Isolte. illt 'NV%ietepiluii,'ted onlittillighc.it ilnuigheatn M.IC 
(VIjugnarailahr il i WIl,k k itsnail j'/tlim awuos hc'n IP/wiiu' a tilalll I .'lmiiiliil') Iluut tlithided 
Roxb )I lit ia t t,,utu ill, k it tie in uti.l.inl'u iiifies (if)dli til ', *i iI 1) 1 Iteh t s it illhi 
diricase s.us allid ntilt. thu it Ik"1 1 ls . tfikcu'lt o i t,Iv\1OiLk-ltiiiittlt''. i \itiii, ippeic 111111u t1 tl 

i 11li(ii h 'iilto bicritl 4t Icd iii iil tll li i t i ,01iI%is lii .ililt 
viius is tli luctl lilil i uit' itt,ll VCtIi iill i it I N .us s Ilil dil . 'ilt wltitiiiIi'hcills \I,%lil\lii \ III the 

In P amt % lll hi% %ihi it- ti i i/hd K110,. 
I

ill 
, 

ci ii/ , 4 Iui i ut/i. iI/u/i 

,'u',u'i'-i -I 1 tl itu~ ,IcUllalckiiu t Iilijitt ' 0,lwi v ii l 1lhilli u,, ithol
 
t i %ii iliullu \ il It.
A wauti un i I i tIk, i 't - \.ilk If i iti o ii inl 

h itbla tk li tli Stlpl i-tl lt , 1 i i c ui ( liitiiil .ih l .11it1l1 l NI1itli t \%L . llt li II ll' ,[l <' rilts1 t.i l 

phale-ho 01114111",1 )1 \k.1, itl st st.iit Ii I \ It li t inl uti t , I ljt,' -i"ici,. i 
li I Illl il l t Ii ilRayci l d N,I ill 1 N(.I I jIt, Mlilt I.i s, t ii ptielli lh t k hit t'huit titi At,us-ui1ill t 

in athed lliil-'ct fiiiliu it ithldIt( %1% ill its ,iiu . l otti lt ( il t ss1il1l I Iliii ittll. 1itil lit I t lls hiutfl 

he Ihtna.llpc iil t lil( 1 it Ilkliiui%ki kslt )illilltld ill I %uit\ il%ci iiht( tl d NI lllt,( ',ii fNil Ih 111, ill ftile 
norlhelli Ini .i Ilil |.t ,filw ii~v , iv,. iiiiil lli.ils, hi,, fouiin ilt. , 111.11s at Its.il.i! lliin vi , Ii, I.iivtj,d Il hil l il\ , 

re il ie w ' ie ii d 1iil lit . Ill P oji/u iui i\ iiiht it\ pl .iilic t lldttl t Ji l .elt itu [ i s it ih ll . t ut i olat ii ,
lines sviht-i llt\ iIIll~ lip , . , lih,il~t i,pl.ioIllt"eAliiih 

rcgltnsiihtcrc it i lhil I tilitriltitiitI l iitu.lt hi Stiti. i ti i t .l i ' itlt.kt 1c\Ne in il'titijillitsu iiii.ii i*.auIi.lilS~t?,IrIlltile 
li'%of Owphosplttut4hnit-i IilIlNi 1111' tututheit%1litluti1t-ststtlitlii if l ilht c 11t.i ,ll 
ilcp iilcish ii ilidlhui ti ul.,uht';iiuawelii l St1%ilsinteitttt 1ue i/ Itcts , 

pro t ipllh ilei li lill ll'o (l VI. ,it'plit \4 Ilk' lli\,il iii iiidd %cel 
Includinip |i i Iiin t, IIna ii, i k i hl\ %ct'l ind ilis.¢tls, Ih~o ill 'swi~il li l i l t 1lll 1,ilflwtll fll m ilil't.w i cl''.1lltd 

tlff et ildh , ,l .1111 if I, I l it. I.,A.i ik - %1lii I 111C 11,1il C.. Ith h i,. Il l eIll)N hts IC(I 10(11i 1A,.iC i I t ll 


M A ll I lA lI, A\ \\11l I JIM )lll I)ist-a, ;,lid I, i Ihic i h, i vl .l iohls %Ati i lll~i\.'l . lit"Itiilll
 

.il liatusi. l fr , "lilt ,l Ito1heltihy nlied ll d iil Ilirtlni tulu , pilml\t lli ii \.Iiii \tllI ll l t tell -.itltti 
thi l itn o % illreillon call liatitl li t u ed i| udr, r l %11tf ,,I. li C' 11,ilt I\itlt ll Itlt pllsr crhi tll h1 Ie /,I. 

phosphalte hiuller (fill 7 0 ofl 1 ', K Ill,(), filII 7o1 io, ld d .1l 1i,11 cVl liii2The llap-Aittlaillic'dIto( ,ia t i %1| 11( t imilhiill /il|I.l, 1i41d4if( I'LFilliiitc "IIA lh f \11% ".I% A k)I \¢,d hllict 

Mieish) lAsC Of ' 4111 li 1 1 hl l 'i it .ih01 111,i0l% 'A l 11 t lI ill /I Is /I I%, . II I lit i 11 v Iiti philil N " :1 Iv Irll tl.1ilctl ;n, 

sterile (Q'lip . or tli li.sfiid (lhijili arid hli ii lltni' l It) Ow sixi'flilfr kiliye I t h il hii ie c (s f''h~r l.-t Ic 

avolid hilled skinal miitlionll, isoliics ofl %~Il ' % i ' f'lioill tt pIlls C 11.1l tii ll ~ ~~li t'dS ill, 'Alhile 

purified b) ritiial lanicii t¢ ill IIt rriil~liltoi ft il Itio l lib ct~atlls "ii i 1.t'1d¢ (if) sl.cCI tlianl lill-io
 

tingle local Ilioniik that div\cIopcd io'i pti|l i l r%il, ill Driopl-iilt iin ion tc~tl c¢c per.' i il by 1). Z.
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Iliologische Iundesanstalt tfr I.and-und Forstwirlsehaft, 
Braunschweig. Germany. 

In sonic cxperimlents, an Iranian hean isolate of I(CM V 
(11-11CMV) was included for comparison. Ihe virus was 
isolIted from hea seedlings iifected ront seed at Karalj. 

Physical properties scue tested according to the 
procedures Bo hean waslbs Ct al. (2). lhountuhul used as a 
virus souice plant and indicali host. 

Iest plants included in the host Ilige or physical 

1( local i i m 1eal properl slt diCS. ald p lljI IItS ISdo Illlo tililli rirus 

Oklalhomai 12 lllnhg imIno) iileitft ilhth,Ili im heif sthlaiII Of isolates or iliic le+i" 5f s ill i ioclulll "Cie glow n ill 

tii1n c lltlolll l lm s 

Fig, 1. didilI-hltki lesions' mm ln 1 

mlIic l 	 paste lri/ied greenhl ou. soil. All p!ainl s. i less ollhii %Nis. 
speclied, s,,l,: ,,l ly.cd at ICI:todie ilicr'.als, ssithione or 

111ilC ilISCctiidC-. ICI t iC1,11111e'+, thein glccillto Ise 

fangped fi il 141)C. 
%fiuiugheanl v.ciriI1la niI plaillig'. %ke i ce atI ,|1111 h' 111C% .'In(fi l ,l 1906,mid 1 . l l i. iclllilt', 196 t a , 

, 	 uh )Ithe iitI-IL i e d1 ll% I 1111N P1 , i I liltIllI Nh '.11s
hi J:h IO~~I . 11Oi1 1dCX 

:I¢ II id II',L 1C IIh(' IIVC \\l 

I ' it I ISI ' 11 1t, 4'ti ,\ "I'lll',t 1k. kll l 1 11H'd II l 
fI ( \ii'l' ' ua , ( I ' , ii m litmal.'flit i1 , L'. k If'.\ (ll a i l'ti 1 11 I lll licH I , t 11 t 	 I \ IR1,11 114\l (11 k \lllV 

illS 1.II) f1ill Ilit - II . 
4 IwN/ I. iIl I It 1 I I VItLIII I 

P 	 1,
ftlp~ihL41 ,tl~ , I '.lui, iiih, I sit l 1 Ljl.l!lthhlII.k.ItiiSl'l .II(.ll 1 lit I,Nlit %t lllte. 	 ,li(l 	 01'. %l 

~~ ~ 11t,+I ~~1,110lllth 	 Ill tl ) t+'ll [ ISl\i. ~%tdlII;.~ ~ ~ ~ |' 1'ltl<l llhlI,,\ , i MltJ'11h Jct IH "11 lhl~ 14ItinItI¢Iiltt 

h,.-itl 4,u ittll lbm 111111lwllth clvIkltl, ,.l~ hc lkku ~ 	 l ' I Il '.tlatll i 

' \ ~ I ~1 i iti,+ Ntllt 1 dW hilklh IlIWl %lt1111il~ I 	 , ,i 

I o lhill , and l - iht Ii;q, ,\ t, m , - fth haji., ( I ly+ 2 1 

Ald l' flll ll ,,v, Il I( l I ol 1 0l o'll' 

1,\' IllI I' lt ,1 I (f 1ti 1"1i k ~l l'h I , tI' i. , t 
III'H 1 ' 1 

, 
" IIAI lH ll'oh kNII %I W \ I Il 11 , J 1S llS ( |kIII' th 	 I Lk 

'\1 If( '\1\ and~ It MI \I\ ,lilt, 1 ,l1 i ;1,-1 I.,,,i+'k ,and 

". ip, ll~ h ,, II l idh, I I I ,,, l I I - .,11u ,lu 11,,ld0 14 1lll~ 
lIlillfl 'hi. IIIl t t 1 l, It ,Il II w '/Il ' l, 14111,41111+ %,if 

, 11', 111,,, , ,li ,w/,Wl 111.11h,/,r , 1 . 11., i k, i I IIth i l , I h ti llh.c 

\ 1111S+ III~ll l l ' l1 11 1110 1 ,, , t 	 ', l lfl ,l11 h1111i* 1-1~l 

M .1,1II4,c klI%If( 1 11.,1dIt Ml 1 \I\ I, it- II 
Itfltscthlh~\ICII idle111 I Iiic. )i Ici~tIrn I fliiimnt.mlul it Ied.Iiiin (a~jII I 1kI, ( the11+ 	 l~~~l.tl\o c t h Il l iflkf + , Itll "\111. i, ll, + . h, Nl, ofI bac.k

3l~l 41~lIH	 
+ 

h1, ,ith I tilIldll Ilk.1 11,hllth \%,INhilll. 

Ilit I ~ .. , ,, + 14. .... + 1 dt+k , l ,l ,, i t ' 1 1 + t "h 
plila1i o ,,lm lk, I I I It, m m -,,,, tllh so-c , '+l ~l+X it+ |1.ll1I l '+l , (1 1\ II(',I I l,h f i ,%+',' 10 1 NNll l M1 

otn1. ,ewl¢ bI",t , mllm 'll ,I,, ,, (M Il( \1 OfIlI nlii il'bt.11 i -litil( , if.1 , t td l,, Il .'Ipc l 11 111 
'\filh+11. M 	 tl dll\ Iilll+ d %I hi| \% mtI "l impl, "' ( III 11 ifl l+tt hI I , I l l, ) t, 1-\11,1hIIllN \\k t till( d l , tie\ 

N allo 	 ill flit' III iah l It h, I\( III \1 M I lli I,%itt, i dli.ph' anld 

Il,INd .11I t. .411U I 1+ic h.(II, I I1 	 dfIhal~hI l ,I \ vs1 tIIIt-llil 
1Ih.it I hd'%kt it I I .h \1 I IIl , , t I II, II11l111111I!, IitIf li 

|+111.\l+hl.llllll~ l~llh li i. ~ lllldl+
, )ll~ l/ k t if, It'll 06 Vl 	 , ,llppill 11I111iIlhw, w ill 11111111h,11,ll{ \1 If( 

V ;JLI III lWt %,1lh('1l,1K Alll SAIh l f. lli \1 MI %1\ % . I\,, IfI" I\ IIk4 11% l IIh I II llll tIII ,,dh I III\S h I I ligI, 	 I'+l k i%+ 

111lt+ flld |Iw all .11. 11111"tlIII i l t If Ihl 	 l~l If( %1\V l114 "Ilkh,ill h1,11 (1k I i ,I1,-1 N,\1 1 .II,,h hi+lll tI IIt full k 11 11 

I lCIIII'm nficVlllh, l ll~+.01%l i, %1,+inci (.'0', ,q .h). 'tilk\ hik.1llh p ,it 

pol~ ,lllvIII 1Ill ' .ILI 11l , (,) I, .1 41111 NI Bl( \V kk-,,I,.l11,wll iffi~l ht, Ill " 11,ho,llh i at .at1+Id 	 nl: 
.1,11 	 1)1.111 \rilt I.Ir l lol1ll%+ol kIfi I ll it I led Il ll .11111 llll ll , , " t t' 6, W I Ill 11IIll IIfl ,111, %A lkl~l IC t'llll+, i li'd I)CIh~fc 

ple.pail l fi I I kha, dm, . Iatulli, tit 	 Ajkml imcl 11hi ilpl (I 1.1,1¢ 1) Ill Ih¢k S,,i1| test. II.I1(C M Vlh + %;I% 

|Unific twvl d Ih ln lil lli li|h. ~h'. Illailli',. Ii,llml|llh,'d Ili 14 X i (t life¢ Ilomldl l hwii ii'¢ 
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range of two Iranian strains of heart common 

mosaic virus from bean (B-IICMV) and mungbean (N-IICMV) Sofanaceac
 

TABLE I. tlost 	 Iahle I (colntinued): 

Virus isolatescui tnnutn L. 
[ot -I 'Anahei'-n

losts 	 B-BCMV NM-ICMV Datura straooitfo L. 
Amaranthaceae Nicotiana cl'vclandii 
Gonphr'naglobhsa L. - - Gray SI M 

Chenopodiaceac 	 . ghttinosa I.. - -
Chenopodium amaranticolor fl. tahacuin I.. 'Sarmsrin' - -
Costc & Reyn. CLL CLL 

Compositae 'Hosts arc listed alphabetically by family and genus.
Zinnia eh'gans Jacq. - -,not susceptible; I.l,local lesions: CI.l. chlorotic local 

Cucurbitaccae lesions; 1.1), leaf dclorind tion;NI,niosiic; SI. sympiomless 
Cucunis sativus L. infeclion; St. stunting; VN, cin necrosis. 
'National Pickling' -

Lcguninosac
Cassia obtu.tifolhaL. LL LL Eff'cts of virts inf'ctiot or .i i'li.--NI-IICMV
 
Cicer arih-timlw, .. 'Ghaivin' SI SI adversely alketed yields of' virus-infectcd tnitinghean
 
Glycine mar (L.) plants (Fig. 5). )warfing of phrut grosh %kiscpccialily
 
Merr. 'Chippewa' - noticeable %%hen infection occulted 1hfoic pod-set. Seed
 

Ienj cluisnari.t Medic. yields II nii line,. gio tinder
fron highean mi field
 
'Ghaivin' - M conditions wer-c dctcearcil y .31-75";Wien ilifetcilf roil
 

Afedicago sativa I.. " - seed (Table 2) 1lie ,ced, Itm NI-II( IV-fi l'lcd plints
 
Pha hmis agutnoliu.r LWcre often diWolorcd,var. laiflius 	 cto ,r;ieaid sinaI t fii SI/c. AtM LL,MMiIS h T111,101 I C-"101 

Freeman times, the p4C'nlill++tlon of ,ccds 11010 dl c.L'd pflnk \s;15 
1oid 0 ,t
P. lunatu-s I.. 'Jackson 	 erratic and iedolced. (ik ,,,th v Id f l ii\ctlitile' 

Wonder' 	 M NM bean vaticlic,, Actc also, prc;atly tfccrcaicd by NI- It('IV 
P. vulgarr I.. 'Stringless (Fig. 6).
 
Black Valentine' - I'Irit1ialprO'rrhi IV if) %iIo
-	 , Ilire plipciLtc,, of NI-

P. vulgai 'Ilounliful' CLL.M,LD.St CI.LML.D,St HCNIV toflhms,, Ihfril llmri o.oir;it i'1teCrOnserc i.i, r 

P. 	vulgarly '(olurmnhia after heat tilgl I(IIul at 0(( but nlitll It6 C.dll tltt)n
 
Pinto' M +I..NM end-potit, infectron a 10 ',tron, af 1i) ', hn)'cillm
 

P. I/Igai,'Great 	 vitlo ill20 (, iifetlioll atII djkN., bullillit1 dtI'r I lie
 
Northern U.1 31' SI SI physic l prop cili% (f II-lI( N1'i' %cr 'nnilri t those
 

P. v'ulgar "(reait of M lo1cil,
 
Northern U.I. 121 N M of ,-IfC'IV.


P. vulgart 'Great 	 ,%roloh iorilin't' ilotli 1m rm )Il sis/w' %1II('NIV 
Northern U.I. 1140' M M aind III' V erc it, ,,relmii. ,tr'lhiiI 1hssI, tii i 

P. vlulgari 'Idaho 	 )utch i( hrii .liiir %,isofate of %,V 'Itp*r I,:,Is. 

Bountiful' - lI('tV rei %%tllh I I f %I% ,irilIlcI at
-	 led n11 )nt. M lin 

P. vulgaiv .Mmrroe' VN .. dilutiom up tIo >(. IIo inf h 5,1a,tls tt 1 tOlt 111ofi
 
l'Prto ,isertini. I -dli'T~ilis .
P vulgati 	 an rctiin n l f n s1l'.1,irlld 

UI. III' 	 CIL.SI CIL+.M leal-dip picl .iatrion f uhninhii,il, irihttf bc.mrm
PAv#ilguro 'l1'mto 
 adnttl6a ckic l-im 1,f t 
U.I. 114' 	 SI M an(I iii ri \ , Iiii , pInt Ct ,il'f,\irri.rtctv 

P. vl/aOris 'Red 	 h in par ' l- ih'll-ki 750 II i IClcnyt siti l, i t , It% Lairc cf in 

M iscan U 1.34' M ISt leaf dip . iris , riillim-'bc.ini i.itiir~ilfy4'ep iiililts 

P. vlturr 'Red inlected %fllh%IW %f\IVhirI Nsctilo4t15 ,ifihiii',
 
Mexican 1I36' N N iiiditiilg ti.i i si, ,is, .itcit 11,\llil1,
II; 	 l sitilth 

P. vulgati Tcvilnt 	 ,s \- I.'S r 'cciis rod-Ohlrpcd %iioN pln i, Iriilirti ili
 
Aligro Vafcniinc' " "rclpirii. 1.i11
loli i h pliirN
 

P Vs lgaril 'SaillC' M Ilta i 11li'i 'i1i1tf
NI 	 e''i'lor ,trtipir' tlilt/ Ihlict. spvclic ,P. si4Igtrr~l '.Slr'ijl,'Cess 

Glreen Rcigec' M .LD.SI M .I,I).St Apci fi l ri ,li fir h ici, i /'li iof it. ,li0to , t 
P. viIgari 'Ilcndentcnip' - SI /Il.I/ti'ir///ii'Pi ii Iarriir. ".cic no l.,f il Ire 

% 1 	 ti;ils' Ilfp tip' 	 - rr rdi, cP. I'll/airi -	 traliliI 4 ' .., fwtlri' ficl lbscrl%, iiil 

.li il
S. 5 	 t'55 -ifdhf( it i lSP. irlgarli '(I 	 incct 'Uii Iii t I, p i , ~.il,illNi-
Refugee' 	 - iI('MV In lllt 'Iiqillitif %I lit %IV flinSI 	 Iic .pilliifs 


P. vilgarrs 'Wade' 	 -Viru%-itIlcCtl turin 4ol flrtiilthk.i Sih'l-hf-Illa lire
 
Pistni tn itii I. 'Rondo' " - (nonfcrsisttit Io ltirmir ol bri'l ficiiirl' ,if
hlli 

7)'jqrm1af, liin- 2 Ilrilllnim iiri iisimll fmicniu'l~ 4i'Plq than Inr "5,1i hil'hrlc 

rafiPin I. M iounltifl , i iSllrI hth
M 	 hc.lni 4.S ,fiill riitrh t',llC.m J% ja 

V'itia faa I,'Algeiian' 	 source tnd iidmLr jiiii Ihi iIipornIS
V. naratiiinu mllI., SI NI tculting lollni oilfll tr i'rlll i IllM -IIAI IV ti 

atbsinr 	 idliilitalWilcick 'Ilerken' 	 9I LL.M nrun iiiI'ruf'iiwiis ttsis "(iv to those 
IllI 


I'lllJ 1 lal!.) I'arielU/ t I'it l' i Ili 1966 , ,11 12 t.lmrght ni
 
V. ratdium 'Oklahorlna 12' 31 LL..M which dsc'lliped oilllliitlafi Ifihltlk'(I j).1111 th' ficld. 

114111 	 .
Wailp. 'Il'ly Ramhorn' 	 SI from coulilic e screenled-	 acceriioln I5 dilcniet t w 
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IABIE 2. Effect of infection by the munghean strain of bean TABLE 3. Transmission of two strains o1'bean common 
common mosaic virus and subsequent seed transmission in mosaic virus.from bean (lII-CMV) and mungbean (M-IlCMV) 
munghearn lines planted in field trials at Karaj, Iran in seed of Bountiful bean" 

Country o1 I)ecrease Seed Seedlings 
I.inC origin in yield transmission Virus Seeds Seeds infected Seed 

(no.) (10) (%) isolate planted enierged from seed transmiss oin 
I USA 43' 22' (o. ) (no.) (no.) (qi 

2 Iran 75 13 1I-IICMV 290 211 76 34.1H 
3 Iran - 8 M-II('MV 241 206 14 6.8 
4 Iran 6 21 'Bountiful bean plants "Cre inlfct :d sill each isolate of tle
5 Iran virus in the greenhouse beloic plants had lhoservd.
6 Iran 66 117 1Inn 70 "Valnes reprntl tie amagc ol two exprlmnents.n 18 

8 IPakistan 44 12 
9 Iran 42 22 rating I) to M-II'MV in 1966 wcrc highly susceptible 

II0 Iran 49 211 
II Iran 70 - (disease rating of 6-10) in tie 1969 tests, Only two (0.3,'i) 

of the lines it the 1969 tials ricnained discase-frce. M
12 Iran 31 12 

64 16 ICMV %%as muscl. isolated from hcalth-appearing13 Iran 
Illuingheall plants in the hihll rCsistant line,,. 

'Yields wete taken from 20 diseased and 20 health\ planls in I)IS('ISSION. ScSlial cl tclria wCe ised to idcit:fy' 
the same plot. nlo dala collected. t nutgheu rssa'a sI tain ol Ii(NIV. Iltese included 

sceds %,eie plinted inn pa tcurn/ed soil in the til im at \. h t a s tides p. sical prop ehAllen hais ct, -l ing c S1.l itcis ,P h ys ic a l p io pc rtfir c n h o tu, s .Vll plo ilnillo lo p v . ]o s 
i etests, sedIi olog 3 . anllottectoi .nd onn,.sii oi, st 

Iicioscop .\ I lic,,cs;itie t tilntri; cc also usctl t idetilil 

Linder natural field conditions al Kaiaj. Iran, again, M- olhcr isolatcs ol I(AIV in liail. espiill lh,,os,: alfectlintg 
IBMV and other disease,. More than 18i of' the lines bean. (onsiderable "allialion in s.itiptoms, host range, 
werellice ol M-II('MV SN'nploms. Ill 1969,663 ol the lines and phyical p opcrtie's cist,, atontg dillnt.'lcl identified 
inclhded in the 1966 trials sscre again screened at Kaial strains of II('MV (I. 7. 8) t()itIcultS wilth M-H(MV 
for resistanicc to M-Ii'IM V. I lie incidence aind seicingeneral agueeiuetththose olothers brsartots 
distribution ot M-II('MV ssas higl in 1969 than in 19 6. sttains ol I(N' V 7. X) Altlouglh it sa, not po,,sible to 
Mani. ol tihe ]llit liich elhiblCd esistallnce (disease coinpalc isolates ol M-II(NIV under lr:omill conditions 

I - HEALTHY160 

140 VIRUS INFECTED 
. 

- 120 

t 
0 

w IO 
0 

41 
L&_ 

0
 

s 40 

4)1 NtoIII A % Si 1. . 1 10% N 

, h ll kill -ccd lold% innitmqh till I)leisvased planth were infectedIt .41I Wi1%ol l lttt ij s l it itll im llkttll ointol I1| oiln 
Itom iwvd 
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Fig. 6.I 1lct'ls of till iiinghca nt i t tcxi no I rl llnwil,o. 
plaillsoilIcl, 

with kno\nl stiairns ot 1I('MV troin otier countries 
because of quarantinc rcgltions. it appcars tlhalt scicriI 

,distinct stiiin of lI('MV attcct heaIli and mlrrn)bctll li 
Iran. 

In addition to 1I0-I('MV, iunnghcan, in triai arc also 
aflfcted h\ t,,o itlhci aphiid-hb nric \iilisc . allla 

(AnV)-I(nd C lI llo\|tlI c ((Al\V) (4), hcie 
dantlihul lollitAI V and (', V , tlt'l I titri gI' Inll 
c~cth'n,.1 p ~r 

V cothnil t.'st. sltl . thI| 1A i l .'i e'(,:,calt,,C11 t 
lhill icultillc. t c lttiill , i ,, 1l aIl.).nt i liiCt. ls( ,it, 

th\ c tli. t Itl lld:K"itttt i i.' t hIllill i l olt sa ti ll 
%.tinllptole tcil.it l i (.listtti.i, ti IVth t h1i I11,1l M -I ' t1(11. 

A tlV. NI tI,nilaaitI hattie tS i l ."'01n4,h V arlc I s4lli 
f l gi I nll .';l Ilhm\ 11,+' ilt1,of \1|ofa~ ht-b c\C1, N+',l111l 

i O ,Lii,,',,N14 ldhC,+.,.dt(0HIC'll,Ihlc lor-e.h,,lc Il Cl ) ' 

Xit lll hI(I l l,1lyk, N1N-Itor y. :i 

CICC'II,iliIll i A M M V d 11[)1)atA 
these.\: s,, N.uth1its illh+. i 

tt+,.I)N ,V .11111( NI, d 1110 l l 

helt%,¢t't-hOIWllIll IlIllCCO'I.Ill 

Ilit Illtll11,~)+ iilANliIIIlcl . ' lii,ii Ofl1.IIlI t Ill 

il' lNN1101lll15, ( l1'S, iIl tCN1, 1i'lm1IOI \%tl 
Killlill I l0 1 \IIltllin thIu n Oll ' 

,,,lCC illll1 1ihh 


66 Piih HilRlAitt' -I Vi 

%la,,Illiph, 11ic' Iho iht othe fc iitlllIllIIl;liIii 0hlil,1\lt'ItC 

tile 19J66 1ll I In, liolln I )(itJ,il IIl .iit htii\ c¢Cst lll Ill 

l~nillllll~lllilitlli h eIt. lo (li'\Cthl,tt~llttl dL',iI llllCtl 

aind %picad % I ( M t h\ ollh..in il iiit I'll' itl. Ihlc 

C.'CC'tCllcllpolillllill l'lillllltl I¢Clin OIIn tt.C
) 

\JltisIn1ifl llllla'Iil hil llies oflIil lbll PC,¢ ()Ill) olilt 

((63 I'llillillt'1 I InllIn hi, (5)h foundtlt lt- N ¢lite tl\oo 

IlUlnthean Ilink 4S jliltl "c¢1¢ie'sisllit IoN lhtItill I -2)lhal 

,Irts 011gIO ,%lh01 Srit111PICS (ilLT.11I LL'L' , 11(1Ight)I tcallhs 

arc either citlycticlated ior Identical. 
l c incidcncc and dlibihillioll of M-I('MV in 
coninicciail hcian plant ris in Itin ate itc.known. It is
 
%cr likCllhat hcInialC iilc'ctIM naltralli h M-II(UMV,
 
cspcciall IlliLts Ircic \%iii'S-iniicCtcd Intr'ghcaris alr
 
)gilJ%,Io+,lIli l',]i l it'ldi M
i Nt lI)ihii¢ (11IiC 

IIhCall \ lowl.,x ill 1ii1T lC
 
to %I % t , iitit.'.lI \1 V IIl - NJl)I d of
 
('.-ll('II 'IC i c.c li\1 1 'tI t kIINCC 

-pIt('Vil aI. 

M-HO 'MVi l,) JIlAlN WI,)hA. itlti . -,t +l lblhll/tA
 

OM e it.'C iith
1+;Il NIt AICll\91XCld t .'id i CIIrt.'i pC tllh1l1
 
.l,l)lll&I' I).i)A 5(111 11 \l'I,'. mil,+tt
of, ll;i, N (Ih I
 
11 NI t 1 l1,id \.,i,.lth.'i, i tIe
A t,\ ..i lIt I t d all 
, ICnti. l 1 M .hL'.lllIt'l o, %%'ptcd ,h 

, ll llikh
NIC'](IN\,oI'tI ll 1c% 0ht) ]Ill)}' lI)c111111h ',I ,.' 

/10 ,/ 111 C M hi~l+ iLll11Cll. lh,/141',/ Wl t. W \I\ l,N,.'t.d 

ill, o{uldh ll ii s +..(1 -. p.. ,\l lice'u
or;h\ t kl.w. I li i . 0 'IN t\ 1 l l , 

1 1-I S~Ckt d 41 i t\\ Ill\%Olld lheI( \1,V 414,1, \ SI',l'c 

1It1'died ;ll \¢CL'll, IMi il,1llNIllI~ h\ Sk'\Cl~il W 


B I 11t-1¢
V Illl i,11111ic'
 

1 <\ 1I, i lI
 

iilli '%0 71 

P)¢svililoll, iol 'iliiNu'. M ooco'il 
I 11()S.1 197I Ili l t.,111 ii i lN,%,illis lit 

Plalnt (' TTlmlli~ II1,,I.. 

Associi ApIll I1jl, Kc\k, Sliil\. I ipl-ind 
2llhM )IS,I . D) ,1I!IAIl IM \R,.midt 1 01 ANI/ 19(g)4 

Imi llll~l~ li ido~ilt llolll 

lcglinic\lilisclildS, liiU (if, 
Silyg,:t.c( plltt-dilll.,, .;c Of 

lli I lilt lt'li1 I 1it1
 

3. KAISII1W 'k I . I ) DAM ll \1 ( )KIII)V.AII.and If 
i sll
t. ~lsoll MOSSA!III it,1968Dil,t.i,":oil l w till~c(editlh.:it1101llC.in110SiiC ()lie of thiese lines,. 110 mld 45, 

[),ilt ItcpleptilliicsIli aii ll Ills 1.2 687-091~ 
inl ud ed i n t h 19Jl69~ sa ,a lVht 4 .KA I SI 1I r., I ) . % DKII 0 V\ . ndl6 IIK a jlimi . id iio\ iio c %% I A N I MIl I A 1 ai 

l il i e s Ih1illIc liin d dih t IiL . I Ili ldit' c s thati e M ()SSA I II Il l I1 %,i, d l~iw,c i t pld io lll ic ai - .C il l 972 il p 

lacls'i g,! l le s i l ll t Illn ll: h a l h llc i . I a t lti l A gilliii hII \, (of IC lll.l i%Cl l ll tl il ticik' l il l ing h c\ai L li \ ol I '. I111l .l 

mlll, aindlM i(M il Jnliii thet'Wliviiuico, Kaltal. htan I II p 
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