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t 4rochfir h t p a ~ u s u l  \,gn~l~ca!itl\ tcurr urrdotp ~ r c \  ucrr produced prr g ~ r r n ~ n ~ h ~ l ~ ~ ~  thirnthu\< lrhm I ~ C  nlt,dcra~~I$ r~urfantand r h ~ \ ~ ~ ~ c p t ~ h l r  
tinll led ,\nr nnil per unhl portutr r r i r  con ~ h r  r c v r t  tnl lhrn or! ~ h c  yes<%clpr\ I h~ %~en~l#cnnr'ol uredarporr prodecflonund prrm#ouh~lll, hn 
~Y~~Yp l l h lC rcn~~r~p r r  (~iinais.rh,ltf\ Ikr t r i r , i~rJoul  con uridmparc.lro,n reliltn,n to rcrt\tunir tr dh'unrd 

R u ~ r d ~ r e n ~ r i d u ~ r d  ~ n p ~ a n u t l  4nr<h,%ht/l,,xorul I h\ Ptrr<t,rto 
arathrdnr \pep ha\ r r r ~ n t l \  u l t rd~t 'd !nuuhdtlrntton h ~ c a u w  01 11, 
r r p ~ d  5 p r ~ ~ d  toalmoar rll major prdnul g rouzng roun t r~ r \ l I  5 281 
I t ior l r  to f lnd grneut re\artancr hlric hrcn \ac~c\ \ l t i l  and ILILI.II 
\ourcc< ol rt*h\trnc< h r ! ~  hcen ~ d c n t ~ t ! ~ d  (1 4 5-9 21-25 271 
( t lok l11\~gpr\ ted l h r t r u ~ t  r<$#Unn le~n \omt  p~nnUt ru l t l \ n r \un \  
m*tnl\ ph\ \ lo log~r rc\ultlng ~n necrooi le \~on\  or poorl, 
\poruirr8ng urrdo\or~ \uhr*hmdn\am n a1 1271 and h r \ ~ l l  1151 
uorhlng u l th  ptn<,t\pr$ 01 both th, ' u l l ~ ra t td  peanut dnd unld 
4rrrrhn spe rm \hnwrrl t h ~ l  urrdo\porrr pcrm~n,ttrd on l r r l  
rur l rcr \  and the fungu, cn le r~d  through itomdld , r r i \pcr l l \c  of 
uherhcr u pcnmspr xa, cmrnunr rrrl\ lnnt o r  \ u \ ~ e p ~ ~ h l e  1 0  ru\l 
Hauerer I" l nmunr  rperlr, of Ararhn t h ~  lunpur dlcd \hortl\ 
d f ~ e r ~ o t ~ r i n g t h e ~ o h r t o m ~ t d l c r \ i ~ \  I ) i f l r rmie\~nrL$i*raocr  wcrr 
a a w ~ w t ~ d  u l l h  dtftcrcnrc\ ~n rdtc and cxlcnl ol r nv ie l~ r l  
d r \ r l u p m r n t  u ~ l h l n  t h r  ra \ c t \  and u l t h l n  l c a i  t l r $sc \  
\ahrahman\.tm t t  dl 1261 In\e<llgaong ru\t con 30 pernut 
gcnnt$pc\ found !ha! ~nruhauon prrlod tnleut~on Irrqurnc\ 
purtulr. d l r m ~ k r  and ruplurlng ol p u \ t u l ~ $  wcrc lmpclrlant 
component, of rr,i*tancu and uerr  \bgnilli,+ntl> rorrclrtcd w ~ t h  
nnr  another and vklh mean fjrld ru r l  \coru$ rccorded over \CYCIII 
\rr\on\ \a Immunnt hrs been found ~n I h i  culrtvated peanut dnd 
Ihr  r e r ~ ~ t ~ n c c d r ~ r n h r d 1 ~ o t 1 h r  40% rurltnp lvpcfound lnccrcalr 
Allhough datr arc a\atl.+hlr on puuulr  derrlopmenl lcttlr I \  

knaun of urcdoqpotc production and \lahlltt? III rr,lrldnl and 
\u<crpuhlr pcanul pcnolrpes 

I n  three prellmlnar) cxpcrlmena ~n wtro germlnah~llly of 
ursdorparerfroma rust susccpl~hlepcanur gcno typ r l l  M V  2Iua5 
s~pnt f~rant l )  h~gher than gcrmlnrhlltl! of tho\e f rom a ru*t 
rrrrstant cenot\oe I\( Ac 170901 I n  the nrrscnt ~nvcstlvdtlon 

MATERIALS AND METHODS 

tired-eproductlon Secdsaf five pcanut genotype, rcrlrtant 
t o  rubt i E C  76446 (292) NC Ac 17090 P I  405132 P I  407454 and 
P I  393643) and one susccptthle t o  rust ( T M V  2) wcrr sown tn a 
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I 5  im-dsemclrr pl;l\t>c pvl r  813 t h ~  gla\rhoa\c t o u r  rrcd, wrrr 
\nun ~n u t rh  pot and thr rcrdlbng\ uLrr  Ihtcr l h ~ n n r d  to  l u o  per 
pot 7hrrr  po!rwcrt u r ~ d  Iorcaihgrnolvpc A ~ r t r m p c n i l u r r ~ n t h r  
gl.kr\hnu\erungrd Irum25-10( ~ b ~ ~ n g ~ h u p l i ~ n l p r i ~ w t h  perhod At 
50dn! \nf t i r  w,u~ng thc ~ncddlv Ic.tf ctn t h ~  mu#n\ t rm ol cdrh plnnt 
w.hr E X ' I * L ~  through t h l  p u l l l n u ~  "lld 11, drCtl wa* mcawred h? 
Irrclng 11, outltnt and rncir\utlnp the nrra with r lcilf arua mclcr 
lHdy.i\ht I)rnkoh C'o I l d  Iokyo  lapunl l h c  drlilchcd ICBYLI 
I r ~ ~ m d i l I r ~ v n l  ycnotvpm wcrcarrrngcd wnth thuw pr t~olc*  hurled in 
\ILIIIIIC~ iwrv u n d  ~n pld\ltc 1rdy\(56 X 25 X 5 i m l  ~n rnndaml,ed 
hlock, with t h r ~ c  rrpltc.~l~cm\ ol ~ r ~ h  ycnotvpe one repl~cilte 
t rer tmrnl  rompt.!vng l u o  Iedv~ \  I he *and tn Ihr trays uo r  
mnl*lrncd u n h r  nu t r~ r r~ tmrd1um( l0 I  t h~ tc i l y<  W C ~ L C ~ V S V C ~  ~ 4 t h  
lhtn pld$i!i \ h r ~ t r  r n d  l h ~ n  lncuhrted h ~ l m  IIIOLUIBIIU~ for24 hr 
i n  r Pcrclvrl plant gnlwlh eh~mhcr  Il'erc~val Rclrngcratlon and 
M l g  ( c >  ha on^ I A  50016dl 25 ( with 12-hr phatop~r!ed (4 000 
lux1 

Ilrcdo\porr ~noculum *a\ produtcd on nw lcd  detarhrd I c r v ~ <  
ol the \uiccptthlr p ~ d n t i l  genolypc 1 M V  2 ~n r grrrwth chamhrr 
Ilrrdo\pore$ wurr h,tr\ertrd wllh .+ C y~lcnnr hporc collrclor l E K l  
In$lrumrnt \hap l ous  \talc I ln~vrr$, ly  Ame,)rnd ru*pended ~n 
\IETIIC d ~ \ t ~ I l ~ d  water i o n t ~ ~ n t n g  I wrcn-80 110 drop*!1 000 m l l  
1 he \u,pcnaton a ~ \ r d l u \ t r d  l o  - 5  X 10' \pore$ per m ~ l l ~ l ~ t c r  'I he 
Icaves wcrc ~nocula l rd wllh thc uredurpors au,penvon sprayed on 
wtth II plr\ttcaloml,rr I cave, wcrc l h rn  incubated ~n thcdark l o r  
I 2  hr dt 25C and \uh*equenlly wlthd 12-hr phot tqxr lodi4 0 0 0 1 ~ ~ )  
unul the end of the rxpcr~ment 

Ar 11dayraf tcr~noeulr l~on and onevcry recond day thcrcaftrr 
ursdarpore* wrrc collerlcd wlth d Cyclone collector from crch be1 
o f  Icilvr, d l  hetuscn 0830 and 0910 hour* ln lo 5-ml glaw vlirls 
tu l lowlng *pore collection the numhrr\ of ruptured and 
unruprured purtules were rccnrded for each leaf Known vo lumc~  
of wdtcr contatnlng lwccn-80 (10 drop,, 100 ml) were nddcd l o  
vmls whlch were then shaken l o r  I man on a Vortex-Genlc mlxsr 
Usmg a hemacytometrr rtx separate dropr o f  Furpenston wr r r  
anamtncd under the microscope to determine the numbers o f  
*pore, present A1 31 days after ~noculatnon the dlametcr, of f!ve 
randomly rclcctcd rupturcd purtulcsfrom each lcafwerc mcarurcd 
wj lhan ocular macrometerand thetrarcas were eltomated assumlng 
that the purtulcr were cnrcular 

From Lhcrr data and lor cach treatment the total number- of 
purtulcs and ruplured pusrulcn per square centtmctcr o f  leaf area 
wcrscalculalcd for sash 2-day persod Thc numbers ofurcdospores 
produced for each 2 d a y  period per untt leaf arcs and per ruptured 



purtulc alro ucrc calculated. The qusnt~ty of urcdorporcr 
produ-d during thc cxpcrirncnlal pcriod (13-35 day, altcr 
moculation) war alro calculated and c rp r r sxd  ar numhcr at 
umdorpomr pcr squarc millimctcr 01 puslulc hurlilcc. 

Urrdarporr p r h t i o n .  N~nctccn Fanu t  gcnot!pcr p r o i ~ d ~ n g  
a w ~ d e  rangr ufrcs~rtancc l o  rust wcrc SCICCIC~ for I h n  stud! on the 
hasir of rhctr Rcld rcaclton to P orochtlr. The methods ot 
prcpanng lhc cxperimcntal rnaterlal. tnorulat~on. incubillton. and 
dcrtgn of the cxpcrtmcnl arc nmnlar l o  thorr dcrcrlhed ahow lo r  
~ h c  urrdn\porr produrt~on lrtal crccpl lhal  the I e a ~ c ~  were 
collected from 45-da!-old planlr and thcrc wcrc l h r e  Ira\c, per 
rcpleation. 

Starttng 8 day\ aflcr ~noculatlun, lea\cr nrrc cxamnncd dad\ 
under thc strrcornlcro\rox 1x201 and col l rc tn~n of uredarnon.\ 
commenced fn r ra rhn rno ! \w  whcn thcnu \ l u l c r f~ r~ l  runlurcd. A1 . . 
IIYW hour. urcd.rrp<*rc* ucrr I,, l r i t r d  1r.5m thr rupturrO pwlutr .  
and d#,.rranl t orl\.r.ghl nour, l r l r r  urcdo%p.,rt\ urre .o.tr.lrJ 
from rhr same puslules and u\cd l o r  germanauon I c r h  on I h r  >amc 
day Thc \amc procedure utl, u\rd three morr tlmr, at 5-dil! 
tntcr$al* 

F o r  gcrmtnallon Irrt\. urcdorporrs ucrr hruxhrd i ~ e r  111u 
wriacc ol 2'; ua l r r  agar I" 9-cm-d1umct~r prtrn d~shr, and I l \ u  
d i \ h o  wcrc prepared for vach r r p l ~ c r t r  lrualmrnl 1 hr d!>he* wrrc 
~ncuhatrd ~n the d s r l  for - 1  hr at 25 C ilnd then ctposcd to 
f~~rmnldch!dr \aportr, prvbcnt funhergrrm~nat lonand germ tuhc 
dc!rlonment A rtrreomtcro.icone 1x70) uar urrd torvdmme 100 

In  the ru\t-hu,rrpt~hlc 1 MY?. lhv purtulr~appui l rcderr l ! .uL~fe  
numcrou\.and dl1 had ruplured h! IY dar \u l lcr  ~ n a u u l i l t ~ n n i l  IF. 
1) On :he r r r i \ t rnt  gennl\pcr ~ h c  pu\lulcr appcrrcd latcr, wcrc 
leuel III numher, and onl! r leu at them h rd  rupturrd u ~ h m  thu 
oh\rr\,#lton prrri ld ( P I C  I 1  I'redcl\pc,rc produi.r~<>n \lartutl car l r !  
and ultr r~gnl lcnnt l !  grcalrr In the ra\t-\u\rt.p~~hlc I h1\'2 th.tn III 

thc r r \~ * l an l  genoliprr l f n g  ? I  I n  1'1 40511?. urctlorpc>rc 
producuon rtarrcd earlbrr than ~n thc athcr rcrg\lrllr gcnut)pr\. 

. . 
per untt pu\tulc arc8 than dld those on thr  r rw tan t  genol!pc\ 
( l ah l c  11. hut Iherc uil\ no apparent diflcrcncc ~n urcdo*parc 
morphalog! (P I$  1) lhere nr \  a pa\lta\r corrclaltan heluren 
pu\tulr dramctcr and \pore\ per pu\lulr ( r  = 0 9IlW)and \pare$ per 

,. 

11'91 D w 21 13 a 27 n n n u 13 a v r 21 n u 27 n 11 u u 
h . o o J m  

Fi. I. Toa l  number of punuk, and of ruptured punubr of Purnnu 
ormbdtr pr unml leal area lor n r  panu1 pno1yp.s 

rquarc mlll~metcr 01 pustule surface (r = 0.874). Sparer produced 
pcr pustule and sports produoed pcr square milllmcler of pus~ulc 
arcs were alro nos~t~vel \  corrclulcd l r  = 0.9841. . . 

1 hc re3u.1, #,I pcrmtnal!on tr,l* on urrdurporc\r~ l ler tcd Irnm IV 
pranrt #rnol \  pr,. ls lcd an ordcr 01 dezrcas~np r c \~~ l sncc  to  ruu a, 
r%~dcnc rd  h\  thrtr m r r n  l t r ld  rusl \corct.arc prevnlrd I" l r h l c ?  
I n  gcncrul. urrdosporcs from thc rcristanl gcnotvprs (mean f~c ld  
rusl scorcs bctwecn 2 2 and 2.0) had stgn~l~cantly lower pcrcentagc 
ncrminalit>n than those f rom moderatclu:cristsnlImcan rust scorr 

the modcra~el! rcrtrlanl and ru*ccpt~blc gcnolypcr c l  the ftrsl 
\ampling. hul  yermlnalion perccnlape was lower In later samplcr 
Thrrc uar no d c f ~ n ~ t c  nnttrrn ~n vrrm~nvt ion ncrccntanc over lhc 

I \HI F I llredorpors produetai>n h$ Pu<r#rr  nru<hdddr on wr. peanut 
gcm>l!per 

Mean pu.it,ulr Spores Sporer,mm' 
(#ennl!pr atca lmm'l' puaulc' puhlule arsa 

TMV 2 12u' I,OIJa WSS a 
FT 7M4b (2921 0.4 c 22 h 01 h 
NC .4r 17090 0 4 r  SO h I21 h 
PI405111 0.7 h 84 h 127 h 
PI 407454 0 3 c  47 h 119 h 
PI 393641 - 0 4 ~  48 h 121 h 

'Fttlmatrd st 31 duvr afsr ~neculsl~ot~ 
'Mean urcdnrporc pmducl~on durcng I I h, 15 davr afler ~noculnl~on 
'Vulurr wolhln a column followed h) the vame Irller arc ncll h~&ntfieuntly 
dlllcrcnl sccordlny to I)uncun'r multtplc range Irsl at P = 0.01 

D.,. N m-n*n 

Fit. 2. Prvductmon olurcdosporr* ol PL<c.in,oorochid A,pcr untl lsvlsrca 
and B, pcr punulc. lor rlr pranut gcnol )p l  
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urcdosporrsfroma suscept~blegenotype wcrc vscd to~noeul r te thc 
test mslcr la l  We d o  not know  ith he same results uou ld  h a w  k e n  
ohta~ned ti urcdosporcs from a rentslant penolrpe had bccn urcd 
for the ~nocv la t ton 

R c d u n d  urcdosporc p roduc t~on  on reststan8 gmot tpcs of  
several ccrcal crops has been reported (18) hourever thc quahlr o f  
urcdosporcs produced an reststant end ru,ccptthle grnotrpcs has 
seldom been rcponcd The reduced grrm~nahnl~t, o f  urcdorporcs 
produced on rcslrtant peanut gcnot)pes observed an the present 
lnvcstlgatlon ma\ have a slgnxficanl ralc ~n rcductng the epbdemtc 
huildup For Instance uredorpore~ formcd on a gcnot)pe lnke hC 
Ac 17090 would gwr rtsr to  onl) half a, man) ~ n f c r t ~ o n b  ar 
urcdosporcs produced on a genot\pc Ihkc TMV ? Houcscr the 
lmporlancc of apecvllc components o l  dtrcrsr restslrncc arc 
d ~ f f ~ c u l l  loasbesr prectrcl) ~n lerma o l o r r r e l l  f lcld rcrtr lancr ar the, 
tnteract wnhoncanotherand arrcumulal!rco\er Ihrcnur*eol  the 
cpbdern!c I20 21) 

At ICR ICAT  Center (18-N 78'E) cltmat&c c o n d t l ~ o n ~  ~n the 
ram) reason when thr  maln peanut cropt rgrounarc vcrk fa\urnhlr 
lardcvclopmcnt ofrust dlrcase Allcamm~rclrlcultl\anarr hlghl) 
rusccpt~hle and cptdemlc~ wcur each sear I n  rwl - reu\ tancc 
scrern~nc t r t r l r  hmh ~nocu lum ~ o t e n t l a l  15 dsrured b\ crowlnc . . 
AnIraor reus (11 ru<t \u\icpt.nc#cnol$pr.~,,ecthcr u l l h  ihc tc,l 

* cn t r#r \  2 5 )  H.,ucrc! t h . . ~ % l ~ r c  \ l . lmd~r lhc.un l r .hu l  c8nluno.t 
rerntancc l o  rust conferred hr lhc reduced urrdu$pore producllon 
and germlnahjllt) found ,n rcstatant gcnol\pc\ T o  ohtam a lrue 
estlmdte of  r u t  rcrlrtance 11 would he necer*ar) l o  mcr\urc 
c p ~ d r m l r  hutldup on rv\l+ldnt and ,u\erpt~hlcgcnotvpcr gluun In  
1b<lldll0" 
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