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r c$ l rhn l  liner u l l h  goad g c n r r ~ l  i anh in l i ,g  ih l i l t ) .  
X lc l i ngq lng  m d  l a l i h r n  Sanhrou, h a i f  k c n  u icd  
c\ lcnr>vel) as rcrl,lsnce donor, :I \  w l l ~ . r c \ ~ \ l . ~ n r u  
h rccd~ng  plogla>l i(  (Liao CI rli 11)')0) I n  r ~ ~ c r l  ) C J ~  

bccd lng  cznphir>s Ihr, hccll pl . i i rd .,a, r , >~nh l~  nr !!W 
rc\>5lanCC will> rc%5Id!!Cc% 11, ~ $ 1  ,&d ICJI \jx,L 

d.sca\er I n  brccding 'or rcbnlm;c lo BW. \i,i.ic 
parema w i h r n a I  and 1211. !CAI \POI ICSIIIJ~CC hrvc hccn 
u$cd, and borne brccdmg line, (Yuc You 202, Y ~ i e  Y u 
266) wllh rcunancc l a  n:Ll m d  UW h r \ c  kc81 
dcvclopcd (LMO ~131.  1979: 

W~I I . r c r> r lm i  groundnut ~ u l u v i r i  r e i c ~ r c d  ~n 
lndonci~a~ndCh:naa:eg~ven~nT~blc? h!u~~of l Ihe rc  
bclong lo Ihc Spsnirh l r o o p  

W.Il.resiilml cul l lvrr \  ha ic  k c n  dc\;li,:rL .I, 

Iawcr I r l i l u d o ,  !rhcre sclccl~on pru,,urc\ .Ire . r . b : ~ \ l  

n,~i dc~non,lra!cs a nccd far cxlenstvc cvalral.nn o! 
grr inpl>>m tn Inw. l~ l~ tu r l c  ari.2, for rou r i c<o f  h ~ c ' c r ~ . ~ !  
,1111 rci i r lanrc Hoxcvcr, 'lie prl!i,.iry n:i:~ r l  
I!W.rc>i5linlgcnnl)lxl\li,>uld bc di'l:rnli:r'cl 

Gene t i cs  and m e c h a n i s ~ a > a l  r c s s h a c c  

Although rciullr fro,ll l,m,led ,nl,,,r,lrncc ,lud,c$ 
I"donc%~d 'lhcrc ~u.oi.8rr uc rc  rclr iscd to imncr, in 

(L,ao 19Y6, ln,ol,lng grolindn,,l, 1925 and I')SZ. rcipe:l.\;!\ 11 . i  iio:evonhy lba: ~r 
,uskc s:,ve oIp,n,rl o f  ro,,lJ,,cc Il,i 7 n ~ 1 1 ! 1 ! 1 1 . ~ 1 / 1 0 ~ i ~ / i i l ~ , ~ 1 : ~ .  I l ~ b : )  / ' i t > \ ~ r ~ c . C ! . . n a . ~  

,hr<c p,,,r, myor c, I \c,,,l. ::\,~\.,nlc"ll,~.d:\"d> ,d \ L C > ,  f ~ i : ,  ;'D\c,: :>n: l"~ob\!> 

gcno, lhey conrlar,,c dil,,,l;,: ldr ~ I I , , :  !:J:> ,+,I!Io.,I I ~ M ;  ~;>,AIA:ILC 

r:udlcr wl lh d>(icrcnl b o ~ ~ n : c ~ )  t jFS  ,,:,d , I ~ ~ , ; , ,  l>>:c > $  1rIIic II>!O~I,,>I,C~~ <>n Ihc d,>l:>hult~>~ 22d 
p~ tho lyper  in ronlral lcd covrn,nuicnls .~ rc  rcqlllrcd I<, \ i r l d b ~ l l I y  o!il>c *a11 j~ l1 ,~g l .n  ~n iirmcr,' l ic ldr or un 

i luc~d.i le Ihc ndlurc of 1zihun1,tncc 01 OW rc\~,~.t~i.c in IIK ~ < O C I . L  C,I,IIIUIII.IOII i> l  1~x11 i u . l ! i i l \  S L ~ C  
groundnut. II>IJIC\ c g  1.311 CI .#I l 'W l  h ~ i c  L i ~ : i . ~ r l r ~ l i l l  :x 

L ,  , n o  , 1 ,  , , i i ~ i : ~ ~ ~ ~ ~ i : I , ; l , ~ ,  , - ~ : c ~ ~ ~ ~ ~ ~ . ~ , . ~ ~ , ~ : p ~ , l , o ~ ~ ~ ~  7,l'ii. 
rol5lance l o  BW. Re\hl ioir  1, probabi! rl)dnllcs~iJ 38 mJ, m l!!c l l $ l \ l  ,,I I:!L~L l h ~ ~ ~ l h r i & ~  ,I ) 5  ~ $ n p r l d n l  l o  
m ~ i n l y  lhrough ho,l dckl i i i .  l u  Ji,eaae dcv r lop~> icn~ ,  51udy ,lrbil,ly CPI rc\l\tancc t h i o u ~ h  ~ a l l I h c r ~ I i > l .  In i l ,  
11,oilgh lljcrc might k dllicrci,.ci .ilnung cul l~+. ir \  ,o JI d:licrcnl J ~ , c ~ w  'ho: ,lu\li ,ID: In dri.ai ahcrc 
I b y  I I v a n  b P : .dllerc:1! $I,JIII% or j d ~ h l ~ h j v \  .$:I. \.ipr:;3 \ iii i l f  



dc icnp l~on of Ihc i lrnnc of  the pllhrrgcn 11, uh l ih  
lhcrc ~,ne~cull ,vvrr arc 5ubjcclcd ol ,,,,> u,l, R o I J I . ~ ~  ci  g r o ~ d n a l N  ,h>lh lun- in i l  .-,>pi i ~ r h  1, 

Imponml. rlcc, iugdrcrnc. mi ,c a n d  ,*hear .s an cii:cr.;c 1n::nc 
D ~ ~ ~ ~ , ~ ~ ~ ~  wiil.rec,,l~,ncc be i) 0: c011r0illng SOU. C! ~ r u n d n u  6 u n  el r l  195:. Hc 

appropr,ale ,lntes,ci Jrd ,) 
1$9U 11 >i po\ithlc lo  n : i lm i rc  2rJ cvc r  a i t , c \ c  ncar 

b r ~ n g ~ n g  in  ncw re\i<lancc genes i r o x  dtvcrw !,,orcci 
~olnplutc ~ont rn :  r ,!  ROU. :r,llu.b:rg m:a'.on oi 

and w ~ l d  <peclcc gro~ndnv l \  ullh p~Jd!  rice !sr 3-1 jca.5 'Warg cl a: 

1983 l i e  19901 Sc;cr.i: z.ocrd?~:-r>ic r m l . > r  

Impact o l ~ i l l - r c s i s l u n t  cultiv'ars 

Relcorei o f  wil l-rer~iI.~nt culllw.>n ~n lildone\>a h.,;c 
i ign~ficantiy reduced bicld lo$%c\ ln \ ~ F I O U I  pan, o f t l i ~  
caunlry whcrc dlscnie uni 3 stnow pruhlcm Tar 
cnrly brcd rcwl8nr c u l l ~ i ~ r \ .  Ssh i9 . z  ? I  an3 C.i,ah 
ore w~de l )  g r o i n  ~n J a w  trllerc lhc dlrcncc p r u i ~ o u ~ l !  
cpured hcavy ) ~ c l d  loi!er ( Z d S P )  I:: iu~cr'p!.blc 
cul l lvan Somc all!-reil\l%nl culu!.lri (Pi.liiiduk. 
Tupa~) dcvcloped I" lhu IBSOB a r t  now bccomlng 
p,pular w ~ l h  farmers. The dseaic in izrmcrc' t~c!dr Ir 
now sporadic becau\e 01 the ru luv~ l lc in  .if ~mpro\eL 
lndoncsmn cullivari rc<!ilac[ lo  B W  W~I:-rcs~.l.~rl 
Iilgh-)leldlng c u l l l i ~ r <  p l l y  an >il:pi:r!m: roll. 17 

d~scarc control and incrcl\cd groundnu: p r d ~ c l ~ o n  ~n 
rcvcn l  prov$nce$ o i  China shcre BOU. ,\ r produil>on 
conrlro,nl. El l lua 5 1s grown is  morl of lllc b . # i l ~ r ~ a I  
will-nfleclcd areas, coucnny, o i e r  IOOOO h ~ .  .n i t c l rd l  
C h ~ n a  (Liao et al, 1OlX)I. Zhong ilil~ 2 .  an c ~ r l )  
mslurtng w>i t - rc r~r lan lcu l l~varw~lh  wide ~ J i p t r u u c ,  ,\ 
hcornlng popular w ~ t h  iarrncrr ~n soothern Chin., Yue 
You 92, Lu H u a  3, Jinyou 3121 and Guiyou 23 ;Ire 

grown cxanr~vc ly  Guangdong, Cuongrt. Fu jnn  2nd 
Shandong provtncer Sr,~nc reccntl! d c i c i o p l  
iuluvarr hove multiplc rcit\l,lncci lo U\V 2nd nl\t i nd  
arc awalllng rclcisc In lhu n c x  fucurc mi') .JIG 

cxpecled lo lurlher lrcrcric ~roundnul yr<x!il,l:!,il in  
arcss whcrc bath BW and ia l~ar  fucg.,I dlsc,,\ec .\rc 
scrIous. 

i)slu~',i wc :~ lde i )  ~ J o r l c ?  n ~ n ; g ~ l c d  a::..\ ~i 
(iuangdon:, i u , l , ~ n  Hche, ?rill Ti.qniun,: prt!! . ) ~ i e <  31 

Cn ln l  rhcrc  thc dt,exe ir 3 ~ICY!UCI.OP -111!111?1 IP 
Gulngriong Prai>ci: o i  Ch.6, :i>1310n or gn ui2nul 
~ r n h  wdrrc rnc  for 2-3 yei:s h i s  k c n  f c m d  cficcli\c 
l o  rcduclns B'K 'nc:denee f r r r j  !,lire LO *.)>A 13rc 
O C R I  1')" 11) 11.c tluhi.. P:~w,nc: :-,al~;n 2 .  

!!roundnu15 xl!h %he:[ I S  ?clyiul In :cc:.r; , v l '  
~ n ~ t d c n i c  ;n  upl~nd. In  ;>:anii, roul.c!: o! 
:roundnuli i r i lh  a.ail: jor$hun 2nd su:lrranc fsr 
longer p e r ~ d ,  t LS  ? c i r o  li JTCIII in  C L I P I ~ ~ ~ : ~ . ;  .Ic 
d~,e.>,c I?, wch >:el, .r.le:c::pp ",? of;ro<rJn~,\ - 7 2  

mr.:: ; a n  i / ,o  bc U ~ C J  2, . :r_~i\ 11: V C ~ O S . ~ :  

.n;~dzrre Inl:r;rrppl j;:rp:.~~cr!, .n :l:c Pi.,':p;.aci 

.nuued !hi! m217c \rzs thc moi l  :if::: i c  hf ~ r j r r . l .  

Intcrrropi ~n r c d u ~ l n g  Q\\ d . \ i .~$c  ~ r c l d c r c c  ~n 
poldlt*.. lKlor>, c!.il : 9 C '  I. lllc 1. k n o n n  lu c h  

11,cse :coppmt S>\IC.,,, ~ : !CLI  ' n c  IX~YIU:,~>P. m J  
~ u n ~ \ n ! o f l h c  B\i prth, lyr 

Fl&m~,ng ofgr0undn.l: lir;?, f3r :S-X J.b!i k:ori. 
pllnung clleclhicl) :cJucc, B A  l n r tdv r ie  W K I  
l ~ ~ 7 7 , L , c , d l  19SI) 

S P ~ C  \otl ~~I!C:,JI~ICI!I~ U L ~ ,  d \  S-H n , . > x l ~ r c ,  ,urea 

.#nL nrlrc;rl r i h  ;.#;, >c uic:.:l In rcd. lc ln< UU 
~ l ! i ~ d ~ l l ~ ~ .  1C!11111..1'1~ i1.u :';>\ i'Ll iil? Hurng ,955 
n~cS H m l r ~ u r o l i \ c r !  r8.h ~ n i ~ I ~ ~ , m . ~ n ~ ~ ~ l ~ i . c n . ~ n d  
L,\:c~t,n,. I\ ihhcl) '>\  cr,b,,t,.;< t ~ \ l  r c > s : > : ~ t  to wit 
Olher c o n ~ p c c ~ t ~ ,  uf S-I( ~n~xruri.  In+ ~ t . m u l ~ t e  cul, 

m>;rmb~.il acuui:) i;.:lr<l ~ h c  i i c  ydthl,gen Funhcr 



rcrcarch is r q u i r c d  to cluc>dalc m c c h ~ n ~ i m r  o f  IYW non.hos! crops ( m e ,  ,ognrrane or malw), and crop 
control lol lowing ro i l  amcndmcols. inntlallon. 

Crop ranivation (c.g hurnlng 01 crop reslduci and 
rctnoval of s o l m ~ c c o u ~  wccd,. i n d  c l c i n ~ n g  a f  !<mi$ K c ~ e r e t l c e a  
and mach~ncry o l r r  operauons in infci lcd hc l d r )  help 
r t d u c e d i w e c  Icvcls. Anon 1183 Vvichi krrrng unr? Ku.. *no. W u l l  

Prncl~l~an &n Ycngrnibrng~n Pcmnian kpanrs>cn 

Concluding R e m a r k s  Prnrnvrn Rrpvblrk lndvner~a :.I! 
-\YE4 Vdnr:li vnggv bwr k c u g  Linrh dro k . ~ ~ ~ ~ s  i.:ru 

T n c  c u l u v a ~ i o n o l  w~ l i - i cs i r ran~  gioundnb~ cui l lvar ~ m P ~ m l . l ~ a n d r n I ' c r g c n i h m g i n Y c n r n ~ ~ r  lkprnrvnrn 

hlghly uieful  i n  ci fccuie mJnaSclncltl o r  bni:er~;ll P"q"'Kcpub"i1ndor~cr'a,6 ' 
w,it, over ~ ) ~ ~ ~ ~ l ~ ~ ~  line hrvc ,dcnl,ilcd C h q  \ I  L i n d  Hiu.) I IYdU S ~ p ? r r i i i o n o l ~ ~ a ~ c r ~ l  

rcslslanl lo BW, Jnd Zo rci,rlant 
i l i  lumalo by so.! an>cndmi>. i  Plant Prow.an U v  r i ln 

bccn dcvcloped. mainly an China and lndonci lr  11 15 
T*'w*n"0'3JY-359 

lo broaden gcnsr,c ha,c a,ll- 
Uuan L X md 1.1. 'A R 196' Kcwuric5 ul rc%i,!:,.c 1, 

hr.lcnr! v l I  in scnnplarm lhncl ~n ,l.ilini~ ri;iafr.ri .a 
rcr i i l3ncc by u s ~ n g d ~ l l ~ r c n : p r r c n ! i  wrli, hzgh lei:l, o f  ,,,,,,,, 1, ~ , , ~ ~ ~ d , ~ ~ ~  ~ h , ~ . ~  o,, c . ~ ~ ~  
slablc rcsl i l jncc, including l t~ph ly  rcarslsnl wl ld c,,.,!~,,,,,, 1'1s;. wvhrn chlnr 
Arochu spccici, lnlcrnal~onal 'biclrr idi  wilt nurwilc5 D L . ~  L Y , l m , Y I  , ~ , m g .  i! F anJSun U K 191 PI j r c s i  
should tc crlabl i ihcd lo lcsl r labl l i ly o l  r e a ~ r t ~ r ~ c e  i n d  in cir!~,,ilnb ciabndnul gcmp:rrm lor rs.iaincc :r 
pnthogcn vmabl l l ly.  Smcc m i l  and Ic,if >pa\ ii,,cices ~ r c , ~ n ~ l u ~ . t ~ ? i i . ~ ~ ~ r  h C l A R B ~ c l c n ~ l  W.11 U w s  rl;:r 

Jrc hcvcrc in  many u c a r  wi>cri: D\Y 19 r piaiui !>an 
conrIr3lnl. pnarl ly ~ h a u l d  k g ~ e n  l o  ~ncorpori l jng I rmk  LR ~ n d  Rniu$i.  J 196') E\rlur;.on of  pi.' 
rci,.llnccs baclerial will, ruil and lcar Inlo ~ A . ? C J : ~ S  fmpoqoc.7 , ,~r)<ltt% !or %C?,AL ! l ! ~ m  A,,' 

h,gh.yic~d,ng cu~ura,s rpeclfic cnv,ron. "..".'"( ~ P : ~ , ~ ~ ~ c . r ~ H c ; * n c r . 5 j  :$1-'46 
Inenti. F ~ & ~ ~  gcncl,c evalull,on of R W . ~ ~ , , ~ ~ ~ ~ ~ ~  G,\"S [ C u a n ~ ~ i  ,\rlannrr.uus dcg'unal A;JL~> o f  

lnvoivlng rcverai rlrplnr or pllholylri, rcqulrcd 
f\:nc~.:d~~ S.xn+'i.. Ci.871: 193- A ncu ?igh.Lc.drng 

dcvirc ilralcg,o lor effccl,vc "f aourcc, o f  
'nJ b r r , * ~  * ' I  'ilrdJ",soro~ ~ " ~ a M ~ r ~ ' ~ " ' l  r c ' ' ~wn '  
I ~ l n i l i  l l  pc2n.l 'Gl>.uu !d' 3umglt Agn.llldra! 

:cilctancc ~n brccdang progrm.5. Prionly ,hould k s. c,Lc < y~ , 
g l i cc  lo lcsling of ,clcclcd rcilalanl Ihncs. ~ n c l u d l r ~  ll , sc  wP,c. 2 ,% ,,\,> b , ~ , r t s , , o ~ ,  "1 
r r ,  r t I I I , !.ra~nd,,. *,,. ;. dl:,r.vn. K I  m L H a . Y ~ J  
palhol!pes 01 Ihe palhogen fro$l! dl f icrcnl rcjion, 01 .; C .o4 B.,i,:r ., H : G r o r n i n . , ~  ,\Cl\K ~ r a i r ~ . n g r  
l lw u o r l d  'hi uork >houirl bc ]poi>~hlc lii 2 caumr! \ t j  I : ,  12-,7 
v h t i e  giaundnci r s  no1 g r a ~ n  2nd xhc ie  Ilc, L Y I ' i K  Con:r~l u ia i i cna l  ul" . . f j roudai!  i c i t i  nr 

p s"lonacrarvm "01 3 prob]cm 11 i, ncccljaly 1" A 1 3  C~\ ,phd) l s  00 _i! id:a llld blilop.cll IltU1mi I? 

ldcnlify 1hc moil v,rulcnl rlipnr ,o [ha[ !he) bc > \ l d d i ~ ! ~ > ?  KJ A C J  H A ) A > ~  ?d ~ * . ' C " J ,  +>!I 08 

lor scrccnlng brccd,,,g progr i,,,, C ' O U " ~ " " .  A ( - I \ * P ~ - < - ~ . ~ ~ \ S , J  :I 22-15 

cfiorl, nccdcd lo elucldd,c Ibc meihJn ,i,ni ~ J ! " C P &  and KJSPJ'U R ! !  5 .W Yr.~aal i l r l i r  of 
compncnlro~w,il.rc~,suncc s ~ , , , ~ ~ ~ ~ ; , , ~ ~ ~  pr,cl,,.ci S["~"X-: bah:enr : r ~ c . ~ ~ ?  In Yr b i . * a  lr. 

iuchJsroislionwlthr,ce,m~,zcor,ugrrcmcmdcrop 
\I~Jdlclon, h l  uld Ha!*~rd \ C  r d .  B~.::na, -1;: u:  
&wundnul h i l h K  i'r c i i i . d \ \ :  3.,%:-!! 

rrni lal lon u c  cr iccl i ic lil conlLin;ng lhc dlcclii: 1:) Jcni,nr s r  l,i,,,i ,v.,, F D  ,,106 C,r ci,: 
. i rag~icd areas o r  relalively high r l ~ i l b i l  1:caa o i  ,,,, ..,, ,,d ,) . ) m ,  ,, e,r,,,,,,,n of w,rrlcrn ~ ~ a r ~  
silulhcrn Asia and Souihci i t  h a i l .  crop ralJlion w l h  .,,:,,,r, :, +,.. I'!~,; ? . . i ~ i c  R C ~ C . ~ .  !I .:?- 
pldd) rlce IS i c x ~ b l e  Jnd I S  c f f t i i i i c  11, rtdd.lrg V! 
dj,ca,c Icvel i .  Moic ~nform.~t lon 15 nccded on Ihe h.<w, 11' T r lo~ .  U rnd  T,.mpn ,I , i h -  E:lc. . 01 
c l i cc l i  of dilfcrcni cropp~lng i y i l c l> i s  and rol~l8ons on !rd:t~!~,i') !ng YI,>:L> >or h.8 c.,~: $6 ,: t?. ; r ) x ~  
, u n ~ i a !  o r  P ioianaccoru,t>. and on 111e ~ n c i h i n ~ s m i  h;rliullurc 74.h ' - 'W 

In,ol,cd In dcciclslngor Inr.reJ,lngppulillon,oi~hi. Lt. H K Chcn, C i mi. \i : Y :9>, Scu4.n on ir; ;nii 

pllhogcn Allhoush s~nll~l,on prJcl,cc, Arc hclpfu! ,,, % # ,  o r p n u : .  !I lh\e3v&.>t ,,a tdJ,\<.,\C t o  &!Cfi>,t~., g)  , 
rcdui>ng dtrcaie Icvclr, lhc mipic1 or i r o l i  , i n ~ l ~ l . o n  C"'ilJ'c! Ch'nc'eO !(';'pi 

pracllcer, partlCUlprly nlanrgcmenl or irop ro,dur, I.82~ 13s L. K a n d s i n  D K  1'15'. \slLJ:~n~~rhcn.a.c 

wecdi, on Ihc BW p*lhogcn ind Ihc d,sci\c necdr 
21 Ct ,~ , I . l , > .C  :> f 3 r c  #>c,J",",,r s j!,...,C,>,d,< I ! 5 + 

be dc,nonrlralcd, nu ,olJn,31ion Jp,>mJLiih ~ r . i ~ J l ~ ~ , , , ~ o b ~ ~ ~ ~ L  0 1 1 C r w r l C n . n ~  3 1-a 

*,11 conlral Inic,~lgJ[cd lhlr '"" j Y '  '" "' C Y  'ln ' ' Ind 
SUN). U R :yfi crl,ri>. 2-d rrrcdl g ;,!r,!, '1 r e \  i t  imrc 

:ffccuvc ~n humid lroplcal counliics Foiphai~<,lint.id ," b Jc,cGa 1 , ,,! s,,>u.,; ,,,,; :", ,,,J,J ,c,d,, h ;  and 
B placed on an ~ n l e g n l c d  appro.lih l o  b i c l c r ~ r i  i i l ! i  I I J ~ \ ~ ~ , J  1 c , d ,  I I S L ; ~  131 \$,., ,,(  nut ' ~ L I  .SK 

.on,ml. ,""o1i,"gull,.re\,\,~"li.~,11,\ir, r"rl,",, ulll, I :,kc<,! , ,$ \ \ ,  ' I  1 '  .:, 
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Machmud, M. and M~ildlclon. K 1  1988 Rcrcrrch pragroi on 
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Mrhin. V K ,  McDonald. D :ind Svhrihm~nyar P IYS6 
Daclcnjl wlll oigroundnul cortlrol sblll cnl;lhrlli 0.1 .11.11 
plan! rcrrlancc lo Ycr\lr), G I .  cd. Raclcn.~l *:I: i i . inr.  
~n Asia and i h  Soulh Y ~ c ~ i l c  AClAR F m r u d n g ~  I ?  
112-119 
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