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miny d p o m y  xawns in lndia l l c  nms pmduccr, scvcn synptoms no! only on gmundnut b u ~  also on 
pigtm p a  *,ha and bvlcy under field wndiflons Soghum, pwrl millei finger millel foxbul millel. 
&. aia. w n p  chickp. soya bw, mung twn and ~4 wcrc infected by thc V~NS widbout 
showing rny nrcn slmptoms SunOowcr w n  not mbctcd by LC virus Various monooorylodonous wccds 
d l v  infcncd b> IPCV w r c  CmrJon Jocwiiln. Lbc~~bcrnodm oclr,r,l!am. I),~!torro crlmns. Emp~~v!~.hr . . ... .. 
a l m s  a d  I: ir,>i!cr!dc% Ihc dmIylcdmiour ancs wcrc ('ciaio ur~orrcv, h!mn,/>t!lttmt omjl,rrp,,n.ra and 
OIdrnkrnddo com!nharo 7hc vims IS xcd-mmm~nd an aruwtdnut. WI n l ~ l l c ~  fi~tncr millcL lonail n~illct 
d w k v  f801ymixa sp is oAM dc& m hc  r n ~  of monooofvlcdonous hosts %c fungus has only k n  
dat& onu: m groundnut mots and not m h mots o f  ohcr diwtvlcdonous plants called h m  IPCV 
Wemi parehcr. The infccpion of mu by Poiymy~a q m lndia isinflucnd'by rhc cliiadc wnditionr. 
qxc id l y  tho= of ninhll disfibution and tunpemura 

Panu  clump a a KTdbomc (b id ) .  1991 and KO& and B m .  1993) and soilbomc virus causing 
seven &age a the cwp In ami-md ams of Wm-Afnca (PCV) llhovvcncl cr a1 . 1988) In thc lndirn 
subeontincnr whcn: it is r c f c d  lo n Indian panut clump vlms (IPCV). d lkut thrro distinn amlypu nn 
lmwn (Nolt CI d , 1988) and nws of thc IPCV ilolatss cmss reaa wrth hw leponcd bom Wcn A6ia 
lhk hi& rmabiitn w m ~ l t o u r  dctccuon of thr v1.r bv scmlon' (Millcr e! al .  this volumcl IPCV IS 

kncrmi infcn m i !  m~nocoryledonous and diwryldonous p l g u  but thc fwgur. f o l y m ) ~  & , which 
w rhorm to he thc vcnor o f  IPCV. IS know to prcfcr manocot! lcdonous plan& lo wmplclc IU lhfc cyclc 
(RIDY ct 01. IYYI) Howcvcr, thosc ham wllidi pla) a cmc~d mlc m pcqwalion of thc fungus rnd 
Imaniuion of rhc virus rwth reverc inc~dcnce an: yct cu k ~dcntificd IPCV has ken  show lo be wcd- 
mrrmimd in gmundnut and wed monoooryledonous ho.0 howewr 11 a not known if d b o m c  
inoclllwn wn muvc thc dircasc m ycar whcrc non-v~mlifcmus ppulations of Polymp sp, acsur 
R n i m  lo LPCV h a  so fa not bcw I d  in cultivatsd or wld Arachrs q Contml may havc la rcly on 
arltvd p m c a  and informanon grnen!ed fmm cp~dem~olog~cd nudia is likcly lo guide dl- 

muuganmt 

%&mpco! U!rmk!ron and Cmpp~ng Sirltmr 

The hrgapura isolve (D-IPCV) is s m a t c r  of the mosi v~dcsprcad scmtyjx of IPCV I t  o w n  in the 
lcdian SUcs o f G u t m  ~a lod ) .  Rdj& LBoi .  Dus, Duqapura. Kallavas and RMoli), Andhn Pndesh 
iBq*l& chinnabjam. &~m. ~ i p a l s m :  &aplm and Tsundupllk). Tamil N d u  
?didWlYl and in the &jab Rovincc of PaMan in Aaak, Chakwd and hwdpudi dimcis (Dclfoau 
r d.. 1995a1 A veond rcmfypc, which caws in Punjab in lndir (Jdandhrr, Ludhiw and S q w ) ,  i r  



rcfemd lo as Ludhma ~solak lL.-IPC\'l md ~s drn prcrca ~n PJlirwn an An~xl. dlsvicl In Hydemb4. 
Andhn Pndcrl~ (A P 1 2 dad xmtqx fH-IPCV) oucun l lte d~scm in h d ~ n  xtd P;Alslan io vrr! rvcn: in 
tk ~ r w r  u k r c  gmundnui is  m w d  \kid\ wads and pytculul\ a!ih ahcu In PuwS the d i m  cr*rred 
seven damage lo pruunl~vl tuitrl Lllu cxI\ cight~cr PIICII the U~ICY-$~UO~~>UI m ~ i ~ c m  WPS m p l d  b! a 
wheal.iu-nce $ !am 

Vmaus nmnll, waj~rille wccdr a c w  Icsrd u ICRISAT Asla Ccnlcr IlACI for thc DXM of . . 
H-IPCV and I'i~!vm)?cr rp Rrsulo for tnosor.ol!lcdunuur wusds W,lv I )  shrtu dla highly pmis~our 
wwds un =I as * d v c r  haru lor tlle V ~ N S  and ~ ts  vcmr Muhover d l  vcgcwvcl\ ~ p d u e i n g  rhimma 
of (.' darty1o.i uiarir~np fmn, at infcmd plmt conmind LC virus and xccnl c\pcnmcns i n d i m  ba 
rf~lzorncs mml: dtc r m s  but !lot [lw \,ector ~ lnv lbu rd  to thc L.~I~~I~SIIISIII of the di- in mil 
hvbounng nam.m. f;m., /'lo .n.ttu rp lo, f :./rmh m l u m  mou wzm ruth f ~ ~ n o  lo k tdcaed 4 the 
\~NI ma awn ma . ~ \ d  I ~ Y I : ~  loma to h prtuvc  10 ELISA ma ISLU \mmr l w ~ ~ r d m o u  
wmda (f'ulotiv arycnrca / h  %na*li~,ni iy, l,i$>rrr uiha fi,iJnrrh,a hirto, I~I<~v(,nu mnm~iar im.  I&@m 
ip Mcrr,p~~biirn orn,pt~r/~t,rt.un~ hfcrnrwo gonfiencu Oldunlan~/!u r~qrnh<,.\o / ' l ~ s i l ~ t n ~ h ~ o  nimn. Tidm 
pmmomheni, o d  Yemrmio rmcwo) collcdcd in H.IPCV inferted mu did not shna thc prcaena ofthc 
vsmr ('r.l<,rro o t ~ ~ ~ r r n ,  hlrr,n,polt~m arnrplrrparrvum and Oid#nbnri~a crrrvmhr>.\o wcn symptomless 
hoss for thv virus 

T&le I Rusullc of rnuniwnng of I'O(Y,~I,W sp m the mots of v ~ o u s  monocotylcdo~~ou~ weds wllcaed 
6c.m a clump mfertod field u ICRlSAT Asla C m a r d .  HlPCV in mots and b w n ,  by ELlSA 

Nvnber ofplanu infcaed (nWumbcrofplanb t e d  (N) 
l',t(~#!w rp H-IPCV 

.Spc~e, N D C ~ W  01 tnfenion Laves RooS 
(:wndot h c ! v t m  I~>I, + I 1126 12/26 
(:vpms mnrd~uili% 1412X 4 t y C C - i  ilRX 2/28 
c:vpn,., d,(lw.trr 11: cu on On 
L\?cylo('~cnrt,m lrc&pp~~~rn 13/22 +to +++ 5R2 60.2 
nrprono erllonr 3122 + to- 1/22 ZnLt 
Krofimsn, cilaanr 3/13 + m u  11/13 11/13 
Fhgro,ro~ unilordc< 1/22 u to +++ l(li22 1ln2 

(+ low LnfCCPOn. U mcdlum 8nfcalon. - hla mnfeaian) 

'Ihe vtrur tnodma: ~n moLr md lwvcs of vuiaffi mot~oootyledonous cmps and gmundnut 6wn m 
H.IPCV tnP& fisld w a  monitored dunny dtc IW5 niny m n  Twelvc h y r  3fter lowing, plmu 
w n W p  thc vlml muucn lo tltclr mob wrm found m dl the cmvs when amd bv ELISA. The v i m  wrc 
d m  &k&d in the lcavis of bdc! (13%). mam (6%) Md whck (31%) M e a l  ihowed the hi@ v i m  
incidsnce in the mots (94%) followed b? mu= (50%) Two months &r lbminuion it was @bls to 
detca Uu: vinr in wheal and barlcy luvcr but no lmgcr in mob For othsm rpecirr the v i m  i m l l  
wed higher in rmu thn lwver Ovsr the more -. UK insidma afthc v i w  511 r w  md in I- 
\w 62% md ?G6 in barley. 28% md 21% in K q c r  mi l l a  21% md 8% in gmdnuL  38% md 4% in 
m a r .  3 %  nnd 0% 18, w v l  mtllct. 3 %  and I %  m ncc. 26% d 6% in sorghum and 85%, md 76% in whm. 
l l w  cylw sm~plcs werc dso ;m;d),wd lor ~ l c  prccna u:sil'r,(vt,8,mo rp Mdm. p u l  tn>tllcl : rd lorghvm wax 
r l d n r  fuutld a h. t n l u~u l  In d r  fuugt8r but hw: p b l s  will, i#tfcuiuu rh'nvul a VL.~). high n m b r  or 
sning sports in heir mob 'Ihlhough !he alllcr cmps wcrc i n f d  by ths vim$. I'ulyn!rrr g wuld nol be 
fmound ~n h e  r m s  Howxvur e\ldcna h z ~  h c n  obruncd la show ( R a m  rr d .  IW l )  lhu both the vcaDr ud 
dw v m r  w mfea mos oftl>ca~ cmps so thcs is a high risk that mtaim with thus empr would l u d  to a 



inucuc in h d l m w  ~neldcnu: Whcn bulc! w u  grn\\m under mgxwt> dunng O r  prmn, scmon 
H-IPCV inlcaed plum rhowcd nmptonlr vcn ~tmtlw to tho= of ~ l > w i  p l m ~  (nwtiag yul dy). prccn 
law ~ i l h  ydlm, nnpn  Nmlng nccmuc as thc plms qd. kl fo l rc  r l  d l .  lqlJ5b) 

Hla a lclcctcd numkr of d!mhlcdonous cmp pl.ulLr nu i r x d  11, zul nlfcncd ficld dunnp the IW5 
mny a;non. Ihr prnlnmon of m f c d  pins \\a. chickpa (4':111, c\lal*.a lll':lll. gloundnut (?U'',nl. 111\tl?g 
bcn (1%). pigmn I r J  (26%) rqsccd (1.41 .mi slo;l h u l  (J'!:) IIIICESLII~~I\ \UIIIIOWC~ )$:LI Ole ""I! Crnp 
not inbad. dthoucll 31 muid h ntau.IIl\ nnhccd u.dl 11-IPCV IUI tltc Idnmon In>lcckd oltcleoo> n;l 

llx hepd md clnnvlc hctorr tntlnnusncmg H-IPCV man~rs~on  b\ Ib/yn!iro sp to gmudnu~  
loghum. p a d  rnillct md finper millcl wn: rmdlcd d u ~ g  the 1994 mn) rwron Thc groundnut crop was 
4 u 2 wpks tntcrvdx for vlms mcldcncc Mon lnfcmon acuncd ~n Jul) wth thr onact of mwsmn 
rvnr (M% of Lk t o ~ d  n~fcclod p l a u  dunny thc w n )  Cvwdr wcn s.m~plcd Y w'tkl! ~nlccrvdr uld 
PlUlpd for UIC PESCIICC of !he hlngus 811 thfu m u  and the wrur 18, thur Icnvcr lnlccuo~~ by I'O)J?I,W sp 
v u i d  M y  dvnng thc a s o n  md ww m m l 4  with thr svn~ulrivc w d l )  mnMl (CWR) n:w&d IS 
d.ys bfom mpling. ul qrcsmcnl wth thc ume nccdcd (10 lo I? days) lo fom, cymwrri 'Ihis conelmon 
w-a mpponed b! another cxpcriment whcrc wcdllngr wen: m r d  in a glassl~au~ for onc WSEL. then 
aped for one \ w c l  in n vlm, lnfesvd field and find) m~splmtcd into sunk sand They warn 
rubreqvcnlly rnunLuncd In a glsrhousc U, diou thc Iimgus lo colnplctc I& Ith cycle Rcvulu of this 
cxpenmcnt s h o d  th* thc mcldcncc o f l ' o i ~ r n , ~  sp m thc mow of wghum md p d  miiict was w m l m d  
with Ihs CWR n:sodcd dvnng thc week of cxporun: m the ficld In blh caws. a CWR of I4 mrn au 
su8jcimI lo inducc Poi.vm)m rp tnfccuon Thr incldcncc of thc Lngus rcwrdcd dunng thc cnun: w o n  
w hiher in DFarl m~llct 121%) and somhum (I8%1 c a m d  to finucr milln 15%) Howcvcr LC n u s  
ind& w isher b the millsu (6%) &.I m arghum (3%) Thc h n g k  was prLn1'in plan(s gmum both 
in vim i r h d  md v im fm mas During he ram\ r w a  the &I\ mwn sail arnpema mgcd born 24 
lo 2VC hx gcncdl\ rcmuncd highcr h - 2 5 ' ~ .  a conducive mndiuon far ~nfecuan 1'olF.& (Legrcvo 
#in/., thir vdumc) 

'Ihc imidcna of IPCV m grnundnut is bflucnced b! lhc due  of sarvinp Apn! snm cmps m P&M~II 
rhomd low incidence whilc tho% mum in Jul( wth the OPYI of tllc monmn ryns won: %vcrclv 3ficaed 
kio-r m indm cmps row JAcr lnltial ha\? mns. unlil IS drys n8cr thc ullrct of thc monlmn. WFrC 
d y  &ad b! llnc dlsax-c In India thc ail tcmpemun 18: \tmnn>cr rcxhcc 40 lo 50°C and dlir d v  htaa 

of maumn. m wprunul to ~nduw thc lclw of man! pnmw u a s p r w ,  xhlclt lnfcct cvcn nonpnkrrcd 
k u  nrh u nmundnut Bylet. jrhcal and sorehum crnwm ~n !hs m m n \  sc.mn undcr ~rnamon ~n A P " - 
u t r  vlfcslsd b\ m. ..<n.< <.!u.c gmundnrl not In ln r wr. UI: ,n.nu on nf rc$Lna: s p c r  .I A;.) to 
a dnduad b, ulc n u t  .,4u$ fmm nc u;nl no* 11, ILIJMIIII, . . ( IE~  UI. ."I ~ ~ n > p m r c  on po-nr 
mn 8 .  .dm I0ucr h. . A P no ",ma nfcnlm rz, f0""d n ~ l 0 . l ~ u l d l  of uhrv ma bvlc, IMIPIC'. 
mu d lcdvcs. clthcr r rarl) rtags or clorc to muunn, The rtNr wn mulupl) cu k m p z m h  close lo 
I S T  (Re& e l  d .  19XR1 but such low tempcnrurr would not havc conducwc to mcovv~on of 
Polym)ao rp &qrcvc ct d . his volums) wr aawmlelon of the vlmr dtd not occur 

Rcdavrs in novly WW A h y ~ m o  g e m p l m  ltncs could not h idsnuficd for IPCV. d biowdos. 
e&aivc in educing d~- inc~dencf m WUS md no1 mnomxd  Thccforc 11 Ir ~mprativr: 

s dhld methods for Ihc urnml o f  PCV Although H-IPCV w u  d e d  in rvod 



diw~lcdonous plants. rcning sporrs ofhr!~,m~sosp wwrc rml! dclcclal in sucl~ plnnts ( M a  el d.. 19911. 
7he! WE fen in numbrr so UIL? pmbhl! wntribute l ids lo incrcyc UIC i i ~ c i d c n ~  of H-IPCV 
Additionall! of nmd l !  i n h d  gmundnul plants failed to inducc mcidcnce when incorporated intD 
rrcrilc smd! soils P r c l i i r q  obmn'~~ans 51 U C  havc show it is porsiblc to reducc d i m  i d i a  
by growing a cmp which dacs not suppn W!m)yr sp multipliovion in thc pomin! %?on prior to a 
mn) suron pmundnul cmp Thc d i w  incidmee III plots ivhcrc l c  pntniny scmn cmp ivu gmwdnul 
w mwh loumcr than m plots nvhcn: soryhum w u  gmm. On Ihe othcr b d .  in Ihc nin! rwnon. r bail mp 
(pearl millel) g m n  for I5 dnys md tllun ploughd into thc poi1 prior to sowing gmundnur d u d  d i r a  
incidence bum 22.36% lo 4.8% Thc prcssnu: of r prcend hon such rc mill01 au ld  Ihave i n d d  tk 
~ n n h i o n  o ih(vm,m rp q n o o r i  md tciorc LC fapus wmplLd iU life cyclc BE hm w u  lrilkd by 
plDyhing il Inlo thc ail Clean cultivvian is mmmendcd sino moncmylcdonous wccdr. wch a C. 
rbcrylon can mnlnbute lo d i s w  clWbllshmm1 'ihc VINS ax found lo k seed tmnsmincd in h e r  millet 
ba3jl m~llcl gmundnul. pvl millcl md whwl l l ~ c  usc of v i m  fm sced is csscnhd 10 prrvcnl LC spread 
of lhe d i m  In p r r l ~ m ~ ~ ~ w  cxFnlncm infcctcd gmundnut &led to pmvidc Ulc ~naulwn b 
1'r~m.w rp in untnfuncd soils bul Ulis s p a  needs runher invcnipdon. Cuncnd! influcna o f  a d  
scd. in wnlnbutjng lo d ~ w c  cmbl~shmcnl. IS kmp  tested 

D c l b w  P. Behir M. Mdik SN u ~ d  bddy  AS (IUYS;I) Suwy oigmundnul vin~s dise;ms in P l k i m .  
Inremnonal Arochls Ncusiurrrr IS 51-52 

Dclfosrc P. Rdd! AS, b v i  PS. Munl~! Ali Wcslcy SV. Nddu RA a d  bddy  DVK (IOq5b) A d i m  
o iwhm wuwd b! thc lndim pem~~! clump vin~s (IPCV) I'lanr Drjcasu 79. 1014. 

l ionu.  C md B m .  N (lq'l3l Dtsscmi~wlion m~d d c w o n  of p;ylur clun111 VINS in gmundnul d. 
Anin/! olA/,p/~cd I Ja l r~p  I23 (122427 

Noll. Dl.. U:llcrlnv;lri. H. l<cd,lr l)VII. nll:u:r:u~, N anl M:u~ubu, Sli (I'l8K) Ilal~;ub l c ~ u ~ u l  clump 
virus isolaks host mgc, synpton~~log),  scrnlog~sd ~ldonships. nnd some ph\,sid pmpnicr. 
Ph.nr~prholop 78 310-1 11 

R&na AS. b AS, Rcdd! AS. No11 EL. Rcddv DVR Vii~.vdlkrhmi M and McDonald D (1991). 
Sludls on Ulc tmnmlssion of Indian panul clump virus Lrwre by 1' gmmmrs A n ~ i s  ofApplied 
Wol@yllB 71.78 

Rddv. DVR Noll DL. Hobhs IiA. Hcddl AS. ~ c s l ~ w u l  R Rm AS. Rddv DDR md McDondd D 
(IPKB) Clulnp virus at India ~al.ucr. IIOYI ruse, tmnsm~ssion md Imon;lgemcnl In I'I~IICA wl~h,fingul 
wuform Cwpcr. JI m~d Asllcr MJC (rd I AAB. WcI.. Wywick UK, pp 239-246 

U d y .  DVR (1'1111) (~NII~U~IIIII vinlscs ;md vlnls d i m s ,  dirvibalia~, idcnliliauio~~ lvld m l m l .  
Renew ?f'l'lnnl l b ~ h o l o p  70 645478 

hml JE. Frmqun C. Fngcflc D and Fishpml DC. (1988) Peanut clump vinu in Wen Agia In: 
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