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Components of Resistance to an Indian Sourcc of 
Cercosporu Arucllidicob in Selected l'cnnut Lincsl 

F. Wiiliy~?', D. McDo~~a Id l ,  1'. V. SIII>I);I I~Io' i111~l 1'. bl. Iil>d(Iy1 

AB.STRA(3 111os1 cu)untrics wllercn ~xa l l l l t s  (Arcu:/lis /i!y))og:nrn I..) are 
Cern~.spom amcl~ir/fwln I Iori is one of the lnost ilnlmrtant foliar 

pi~lhogens worldwide that lill~its p n u t  pmtludicln in rilrlnra' 
grown. This disease rethlces the green leafareu available for 

firltls. Eirrlirr screi.~~it~g trials allowed 11s to itlr~~tify lines wit11 firld ~)l~otosyntllesis and stinnilatt~s leallrt al)scissio~~ leading to 

rrsislance to rirrly It.ufslwc. 111 ortler 11) (IC~P~III~IIV IIIC ~Y)IIIIXJII~JII~S cxtensivr t l e fo l i i ~ t i o~~  (10). I l i c~ r~ i~gc~ i s  n~o resc t r i o~~sw l~ rn  tile 
of rcsista~~cc. of tl~ex? l i~~es ant1 other l i ~ ~ r s  reln~rtetl to tx. resistant c rur~  i s  i~ttackcd I)v \ x ) t l ~  cui~rlv ant1 1;1to (Cc!mosr)orirli11111 
elwwhcre. 1'3 ~winn~l gel~otyrs ( ~ r t ~ r l ~ i s ' / ~ c / ~ ~ o g t ~ ~ ~ ~  I..) wi*re 
I~V~IIII~I~C(I 11y tl119 (lt~l;~cIiml lvi~f ~(YIIII~~II~, 11si11g ~III isoli~tc of 
(:en:o.v/n~r(t nrc~rl~itliu~h ~'~IIII hie I(:IIISAl' (:el~li-r ill I~ltlia. 
Sigllifinlc~t tlifTerc~~rvs wtBrr ol~sewc*tl atnoly; gt~~~nt)pcsfor all 
i~>~~~ponec~ts of rrsista~lcu. illclr~tlrtl ill ti,(. study. Wit11 a I'(sw 
exc~ptiolls, rady Irafspot- rrsistat~l gellotyrs (I(:(: Ilta. 82'JH, 
6902, 6284, 170.3, 10oO, 7878, VJWY ant1 10920) cxl~ii,itvtl 1ongt.r 
~IICIIIUI~~~II ~n,ri(~Is, w t l ~ ~ c r ~ l  sp~n~ l i d i t ~~~ ,  sll~i~llrr Ivhio~r (Iii1111t~11.rs 
;ilal 1owc.r illft~tir~lr frt~cl~~c~~cirs ~II;III s~~ar~t i l ) le  l i ~ ~ t n s .  (;cwolnx*s 
ICG H2!M ul~tl ICC: 6cJo2 wen* the 111tr;1 resisttn~t, wllilc I(;(; IIOS. 

221, 7827 at~d 6340 were the most sc~scrp~il~le to early leufsp)~. A 
few lines had resistu~rt reactions to snlnr n) l l~p~~lcnts but 
suwptibility III otllcrs. 

Kcy Words: AmCI,ir 1 1 ~ ~ ~ ~ 1 e o . e a d y I ~ ~ i t f s p l ~ 1 .  Ceruwiwrcr 
nmdiinlwln, gmu~~d~rut. pea~lut, diwaw resistmw. 

Early leafspt ofpeanut caused by CerwqwraaraclriJicoln 

Hor i  (CA). i s  an ecor~omicillly important foliar disease in 

IPaper alllnitted as J o u d  vtlcb Na 130s 
Cmp Heseclrcl~ Institute for the b f - ~ d d ~ m p l a  

'ICHISAT Snlalhn Center, B.P. 12404 NLllry, Niger (via Paris). 
'ICHISAT Center Pat'atundKm, P.O. A d l n  Pralesh, 502 324, lndio 
*Corresponding aulhor. 

~)(, i~sou(~~u~rr ( I k r k .  & Cllrt.) I>raiglrtol~) Ic.;~li n ~ t  ~ ) i ~ t l l o p ~ ~ l s .  

I'otl yiold lossc.s t111(' 10 1)0111 I);IIII~~(,IIS logt.1 \ 1c.r III~IY rillige 

from 10 to (iO% (4,10,1H). Al t l l o l~g l~  c~ffectivc~ c l lc~~ l ica l  

~u)ntrol ~nc.tIlotls ;Ire avuilal)l(: ill III~III~ arcas of' the worlcl, 

t l ~e i r  a ~pl icat iot~s i r e  lilnitc.tl I)cciu~sc. o f l l i g l ~  an ts  atltl the 

~ ) o s i l )  I e existellee ol'ftlngicidc.-to1(.ri1111 str i~ i r~s o f t l ~ t *  1);111lo- 

gulls ill tl(~vc:lol~i~~gco~rt~tric*s (2,!J). ( ~ o ~ ~ s t ~ c ~ ~ t ~ ~ ~ ~ t l y ; t l c ~ v c k q ~ -  
rr11*11t of  ilisc:ase rcbsisti~~lt clrl1ivar.s is ;I IligIt priority ill 
i l~ternat io l~al  I)rogralns. 

Scrccvlir~g l)ci lnt~t g c r l ~ ~ p l a s ~ ~ ~  for rcsistul~cc to the c:arly 

lei~Tsp)t l~at l~ogcn i s  in 1)rogress ill several i ~ r c u  o f  tile worltl 

and gw~otfnn~s wit11 r t ~ s i s t u ~ c t ~ o r  ttolcra~~cc l~ave 1)ce11 iclel~- 

t i l ied (1,3,7,10,1 I ). Succcssftrl sc rce l~ i l~g  for resistance can 

[~artially la attributed to  the regular t r o u r r e t ~ ~ v  US epidem- 

ics in those regions. Many studies on tlte co~npor~ents o f  

resistance to  C, arachidicola llavc been conducted 

(3,6,8,12,13,14,), but lnost o f  tltis work Lvrmwrns pathogen 

isolates froin the USA. Screening trials for resistance toeluly 

leafspot in India(Pantnagar), Nepaland Mdawi(Lilongwe), 

where a r l y  leafspot epitlelnics ocvur anllt~iilly, huve s l~owi i  

that severicultivars and breeding lines relmrtedas resistant 

elsewhere had variable reactions in these locutions (lY,U)). 



Mutel i~ds  and Methods 

Results 
1)isc;ur sy~nl)to~ns I)c~gal~ i~ppc~i~ring on I(8aflrts of' 

s~~sceptihle c~lltivi~n witllin 7 di~ys.i~fter i n c ~ ~ ~ l i ~ t i o n  (Titl~lr 
1). Si tl~ificitnt (I'cO.(H)I) g(3~iotylx. tliNen.nrtls wclrr Ii)l~ntl 
for B r(~sistitllc~ o)mp)nents. Average ina~l~i~t ion prirxl 
nngc~1 from 1 l.(idi~ys in ICG 6340 to 15.6 days in ICC 8208. 
Tile g e ~ ~ o t y x  I<:(; 82% liatl tl~r Imvest infcwtioi~ freclr~e~~cy 

I'c.;ui~~t g ~ ~ n o ~ w ~ l ~ t n v c ~ t l s i g ~ i f i c i ~ ~ ~ t  tliITc~n~~rct*s(I'<O.(H)l) 
li,r ill1 rr1111 n)nt3nts of rrsistiuicc ~iic*ia~lrc*tl in tht* Ii~I~)ri~tory 
ltsing tlic~ ( I c~t;~clicrl leaf t~cli~~i(lll(a. \VitIl il FCW ~*XCY* ~tions, 
~ ( ~ I I O I ! I H ~ S  ~.Ii~ssifi~d iis ri~sisti~nt to (:A c~x11il)ited \ ong(*r 
inc~tbidio~~ p*ritnls, lo\vc.r intcnsitichs of slwnlhtion, ;mtl 
saiallrr lt~sion sim tlli111 s~acc.ptil~l(a ge~~otypes. Tliis is in 
accu)rcliu~cc~\~tl~ tI~t*Ii~n)tlwisofpartial rc*sistu~iceprr)l~fitrl 
I)y I'itrlr\dirt (13) wllo sti~trtl tl~itt scvc~rnl cr)~nlxwc*~~ts of' 
n~sistiu~n~rntitril)~~te to the rr~tlaction in the ~ t e o f t ~ p i t l ~ t n i c  
prrqri8ssS. Si~v;uy and Lrtloks (15) relmrtnl that For pimat 
n ~ s t  disei~su, infection efficiency, lirtent rid tlarution and 
s )nil;rtion weresignilic-,mtly~mIut~ with hiei~rranntler r P 
t ~c tlisei~se progress a~m. Excvptions to this pattern, 





Ilowever, Spearman rank correlation coefficients for 
intensity of spotulation and percent necrotic leaf area were 
not significant. Therefore, differences in intensity of 
sporulntion are concluded, herein, to be clue to genuine 
genotpic infl t~enw nlther than differences ill necrotic Ieitf 
; ~ w i  As previorlsly reported (5,6), theintensity ofslmmlation 
is a reliable disease component for detecting resistant 
genotypes. Given the relatively high importance of this 
~wmponent to initiation and development of epidemics, the 
r ; ~ n g ~  of slx)nllitticyl intensity itcmss genotypes (fmm 1.7 to 
4.3 on it 15 scale) is sufficient to differentiate Iclwren 
resistant end strsce tiblegenotypes. Bemuse the intensityof 
spon~lation wm rpf;uced by 2.5 times in resistant genotypes 
as rvmlnred tosusc tibleones, thiscoukl res~~lt in ec ui~tlent 7' retluction in inocu u m  levels and lead to a $11 atitntial 
reduction in e idemic progress. 

I 
VarirtiotaoKserved in  lesion diitmeter (1.2 to3D ~ n m )  are 

~r1111ps mort3 imlxnti~nt when translnted torn expression of 
esion areit (1.1 to 7.1 mm2). Necrotic leaf area damitged 
reflects and the potential area available for inocnlnm 
pnwluction. Our rrsults indicated t l ~ a t  lesion tliarnrter wiis 
wnsistent across repeated tests and correlatetl significantly 
with all other compone~its of resistance except inatbation 
period. Because lesion area hils a direct influence on 
s ~rulirtion, and because there were significant genotnlic 
t r ifferenrvs for lesior~ size, tl~is cnmlknent h;n im1wrt;tnce 
when testing for early leafspot resistance. I t  is notcworhly 
that Hicker d a!, (14) did not find significant diflerences in 
lesion diameter estimated on 20 peanut genotypes during 
their investigations. 

Althot~gl~ significilnt tlifferencrs among g~notyprs were 
observetl for percent defoliidion iuitl time of 1e;lflet loss, 
rnnsistency of results was Iilckin in detached leaf tests 
(Waliyar et nl.. unpublished f i i t i ~ ) .  Decittt~~ of this 
inconsistency, we did not include leaflet defoliation results 
in this report. Nevertheless, ercent defoliation in the plant 
is too important to be neg 7 ected in resistance breeding 
becar~se it affects the remaining green leaf aren available for 
photosynthesis. For a rcliable concl~~sion ~LS to its relative 
im rtitnce, this component shoultl be studied in tlie field P ri~t er than with tletached leaf techniques. 

Lines PI 350680 (ICC 6340) and NC 5 (ICG 2711) have 
lurn rt~lwrte(l to I)P r ~ b ~ i ~ t i l n t  to early Iei~fspot in the USA 
(8,11,14). Laboratory studies of components of resistance 
showed that PI 350680 waq susceptible and NC 5 was 
moderately susceptible, when using n CA isolate from India. 
Vilriahle reirtionsoflines mity hedue tovariation in patli(pn 
vintlence or, possibly, physiological races in different 
locations. In the case of late leafspot (CP), however, Shew 
et al. (16) re rted stable resistance to CP when comparing 
CP isolates P" rom the USA and Thailand. In the case of early 
leafspot, the breeding strategies should take into 
considen~tion potential virulence factors of tlie pathogen 
and geographical (climatic) environments. 

Because components of peanut leafspot interaction were 
not fullycom limentary, the utilizationofresistancesources 

!l in individual reeding programs requires detailed study. It 
should he possible, however, to develop a breeding strategy 
in which diverse types of disease reactions are combined to 

enhance the levels of resistance in the cultivated species. 
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