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Grncll i d l v r r~ i t y  in landrxcs of Ihew crops was he mapr rearon for llule or no dlaare 
pr~~blcrns. Dur Ir, U11, gcnruc dtvcrs~lv. Ule nnlhoaen. survived hut never c a u ~ d  cconmn~rallv . . .  
Itnp,renl rrup Ihi.iv\. 'Thc nthcr calU~hel~ny facmr~ were hr trad~tlonal cultural prrcllcc$ and Inw 
l d l j ~ l l  I I ~ ~ ~ , I I I ~ ~ O  lhr ~ ~ ~ ~ I : t n ~ c . w : ~ ~ ~ I o I : ~ ~ i l ~ l i ~ l ~ l c  Ftc~~fi l i tr ly.~hcrnl~il l  kn$l~,rrr. w h ~ h r r c n c ~ w  k n l ~ w o  

1r1 rrihal:cr ~ l rvr lopmrnl  of wrcral cl~m?cq, wcrc alw nnl avarlahlc Alw.  all he% crops vcrc grown 
In lhc !n1:1111 irolll)lllg vilu~ns an11 nvcr-lapp~ny rrnpplni: was unknown Thus. Lhcrc was no carryrncr 
ill p:ilhngcn\, px~fcolarly nf v~ahlc zwr~ la l  qpnr 

I',,llulal>i,n prnwlll ~n Indm ~ncrcawd ranldlv allcr indcun0cncc. To meet h c  mnwtnn dcrnand lor Imxl . . P W  - 

;lnil lo rnlllcc ilcpcndcncy nn lmponcd food, Lhe lndtan Council of Agr~cullural Rcxarch conccivcd 
Ihc ~dca n f c \ l ~ h l i < h ~ n p  "Al l  lndla Cmrdinalcd hntccl<" for cron lmnrnvcmcnl As a r cv~ l i .  All India 

lllrrl. m:Iri,i ohln Ilvc\ of h r *  propralns vcrc lo priullncr r nrp ruil>barr ha1 wcrr short rlalurcd 
Ill.llllt l l l . i l l i  l%li \III)~IIIII!I ,11111 lv,\rl ~~ i~ l l c l l . ( - i ~ r l y  ~ ~ i l l l l r t ~ ~ ) -  ,11>1l r c \ p ( l n \ v r  lul l h ~ l l  III/,I~I\ 7hc prctliiil\ 
ir! IlIc\r lpri~ciiillli W, rr hyhr~tl, ant1 var$cl!cs Thrw 11nprovc;l culllvar? gavc a qumlum Imp in jrI,l\ 
i i l  sor!:/111111 ,111-1 l ~ r l  l r i ~ l l c ~  (F,~fcct~lk 1077 Slnph c t  a1 , I'iRi) A r  a rc \ l~ l l ,  pr,xluclion ~ncrcavd 
i ~ ~ l ~ ~ l . r ~ l l t . i l l i  l lowrvcr !hc\c rh:\ngcs ~n ci%ll,var\ *err ~ w x i a l r d  wlih a changr I?, plant dlirdu 

v c'rl.lrio I)~w.l\r c j i ~ p i ~ y l n l ~ c ~  <xi t inc i !  on lhc ~mpnnrd ruluiar\, anil, iluc k, lniicaied inwulum 
I r i r l \ .  tllc Ir.>tl~l>c)nnl < ~ l l l fv ;~rs .lr wrll :I< h r  Ikr;tI Ianiimccc wcrr :hrcalcnwl by lhcrc d~\carc< Thc 
dtsr.t\c~ 111 11 u r rc  p r r vn l  hil l no1 lr,,pnrlanl prtrlr In Ihc h . ~ ~ t l i l i n g  ill lhr crop ~mpru\crncnl program\ 
.~nd l h , ~  118,tl I>,Y,>III~. I T ~ V I , ~ !  1,11rrarr pr<rn,c<l  1" T,thlc 7 



Tnb(e3. TW rd*Llre pr.r.lena (PR) and . ~ n o m l c  lmpanulre (El) ur msue. wrghum. IM p u r l  ml l lct  d l x s a  in 
1.611 before and anor Lhr 1% 

n ~ l r r c n  
Pnvr l" IW. ."d 
lWl IY)U 

h l u l c  Md ~ u t d  orean~lm PR U VK 1.1 Rrmrrt. 

M.L.e 

I Sed Ra. Secdbg B b o c  and RYY 
Rot Dim*' 
( S o r n l  unsprclabud luny s u b  
.I Sclcronun rdbu (Sacc )Cum. 



Downy Mll4c.u D!sc.rrl 
Blown rlrlpr d o m y  mlldcv 
(SrIrroph!hrro ray,,tar Kcnneih 
u.r h c .  Fay* and Renrm 
m.llin!y gro,,pr "2lulcd ror <mmcrc,.1 
~,,l,,".,l<rn i'hemlcrl ronlrnl hy 
mr l l l l xy l  'rnl lrulmc", 



Dlplul" m * w  !l!cit )SAC' 
liwuum s u l k  rot 

( K r - u , .  r.ru,oror. (June%) 
11ull.nd I sp z t a t  Saki 

VUI Ntmaiulc l ) t s r ~ ~ c ~  
Muu q r ,  " c , , , . , ~  
fllrrrr&rr r."r)K"rhy 
Fw.r"p h Frlhi 



I I lcd and Sced Ih.uus. Omm Mold 
(ttrcr.1 un%pmsltud rul&l) 

V \\a11 Rcllr and R , n  Kc!lc 
<-hll~t"l  7," 

(Mdrrophom~no phalroilnd (TI\(#) Cold 



IllarL (Pyr~iuiurw~trorwr\!rtkulc,l . I r I ru l r !  hi 8 i  nu i,ni<drrrd r r l r l l  
,<liu<,ng , A < , ,  x ,,, r,,,n.irlI h r > ,  

I'K = prtv.lc,irr I I - I ,,,,p3nrsri. 
""1 'CF,,C* I ,."r,n& "Y lul lr l  

+ "L'*"o"'lly p?r.mL 1 ,,1"'""'"p""ni. 

++ ~""monly prrrcn, 1 n,,*i.r.,e lrnplhmcc 
4 l . "1,'..11" kl l l l l l l l l l  t*,,.., ,i"lllt I Hcpl.,mll . n ,.I, n *,mm, 28 ,,mrr lu 

18, nlurl Imcldc L r , ~ ~ , ~ ~ ~ ~ m ~ , ~ ~ # ~ ~ ~ ~  

FACTORS AFFECTIY(; SLlS('I(I"~IIIILITY 'TO DISEASES 

A d c l ~ ~ I c d a n . ~ l ~ ~ ~ ~ ~ ~ t  lhc crop 1171pro~ct~~cnl [)rugra!w 1,) Indw ~ lc .u l )  \c!ggc\~, O>.IL llic )tr<8gr,knl\ \%LC: 

~UITIIIUIC~ b) bcccdcrh i i c t ~ u ~ c  <,I IIII,, Ox lhth1 v..h ' ' ( ~ c r  czn]>h.~~~#t t r  ,JO~I  IIK ~.I I I#~,$C~~!  *.!, ' ' [a~hl~r  
crnphs\!,ed". Vu h u y w n  !h\ pr l i i l ,  K C  i ~ l c  01r r l a i w d l  ~ ' ramplv  ot w.ul 111111~1 > I I I ~ ~ L ~ ~ ~ ~ I I ~ . I I I  J I I ~  Llli. 
aubrqucnt dow~ i y  mildcii cp~dr$n>c\  ~n III~U TCI II?,~IU\C yrclil ~ \ i . r ~ i  F h)hrj i l \  I u \ c ~  r)n 1111 2 1  \. 
n t ~ l e  s u r ~ l c  Ihr~c wcce rcleahcd lur  'on~n~er~ l . I l  ~UIII~AIIU~~ > o  I,I~~J Nc~lhvr  IIK IIIJIC \tcrt l~' I~IIC rlvr ~ I C  

hybrtds wcrc lc\lcd lor  lhclr d~ic.tir rr:,rtlo!l Tht! rcru l lc~ l  i n  c i c r c  dilxn) rlllldcu CPI~CIIIIL! 111 1')- I 
72 10 b l c  (S~ngl, PI (11 , 1087) ~ ' r , I ~ ~ r 1 ~ ! ~ ~ 1 ~ ~ 1 ~ ,  11)~. )x>~c!,it.~l t ~ u n ~  d!?ca\c\ A, >wid rctIu'l~+! l~<Ic!h 

&a\  ""1 ' O l ~ ~ ~ < l ~ ' ~ C d  Jl ihdl IWtl<' 

One of Ihc rnual !mpan;lnl produclr ul cn,p In~pruvcnici l l  prugrAnl\ I <  F hyhrzd, I lieu. Ihdvc turru* 

gcncucbnw  Thcrehrc. Ihepathi,gclirmcdr~l) ~~! .~p i~u~hi . \ rcu l l~ur \  .~$lil u.Iht11.1 ~ w r l ~ x l i l l  3 4 yrs,. 



a r c s ~ ~ m l  hyhr~d may k o m c  st~uepl~blc.  Thbs has happned wilh downy m~ldewol$earl m~l lc t  (Slngh 
cr o l .  IYR7) atid hrown slriw downy mildew olrflavc (Sangam Lal. Pcrvlnal ct,mmunicauon) 

I.rgoI(( Idvi~epr/urfi,,rrmwl l rar l  n~!llct va5nota . w n o u s d ~ , w # n  ln&apr~oru~ Ihc,ulvcnt 
r r lhyhr ld\ ,cr~cpl  In ccmin areas.This wa$due l o lhecu l t~va l~mo lbca l  culovars In whlch flowcr~ng 
wac spread over a long perlid Hawcvcr. F, hyhr~ds, whlch flowrr s)/nchronuwly. ~ l f l n w e r ~ n g  occur? 
(turtng a r;iiny pcrtlrl anrl crgot ,r,nc~llirm 8s avallahlc, revert crgot dcvclapc OL~astimal h t t~  wvrrc 
c[l ir lcn~scof crgol havc occurrccl on F, hyhrlds ~n lndla 

Early Mativvng Cullivars 

Prlor ln lhc kglnnlng of crop lnlpmvcmcnl programs In Indta, gram molds wcrc ncvci a ~ o h i c n l  I" 

u,rfihnm ('ullt\:~r\ wcrr phnlopcrlw rns t l l v r  and of Inn$ dural!nn I" which thr grrlo? maturccli,nty 
shcr l l lc rdrnc i a ! w l  Thcsc cull#vdn hat low lo  n ln lcr l  ylcldr, wlUl l im~lcd adaplltnn oun8dr lhrcr 
natural habiL11, and oflcn fallcd lo pmducc grams II  ram7 c a r d  carly (Bandyopadhysy ti 01 . 1988) 
I n  orrlcr lo Incrca\c ylcld, shon- lo-mcil~om doral~on cult!van were dcvc lq rd  Thcc  culuvar, arc 
phntopcr~rwl Inwnctlivc and wldcly adaplcd, huh maturc dur~ng lhc rainy s a w n  7 h c s  favor, 
r l rvc l~prni~nl  r l l  R~;III! mddlds, wh~ch I< lhc mnrl ~iny*~nant prohlcm In wrghum pnduci~on a1 p r r xn l  
Scvcral I c ~ l ~ l i + n ! ~ r s  oimnl,c alrn h-ramc bmlxlntnl .llwr ~nuoducucm o l u r l y  malunog i i ~ l r t ~ a r r  
(S.lllp,~rn I ;$I Ixrhnnal cnmrni~n$<al!i,n) 

W ~ i , r r c u l l ~ r . i l ~ ~ m  nlrrlaiir ~n 1ndt.g I\ a rcli l lvcly rccclil develrip~ncnl ln l t~al l ) .  rn \cr!w? r l cw \c i  uerc 
nhvrvcd ,m wlntcr nlal,c l lnwrrcr .  Ih#rrrl im l c r l  hl~fihl i i le imnihnipor im rurrlrum) 8 %  no* an 
I ~ ~ ~ I X V I : I ~ I  <II\C.~W 111 I11Iclr itaid .tI\o I I I  IIIC TII*.I.II~ iolrxny ~n Ihr Myujrr arc;, ~II!III.I~I\. 111\1 i l l  111.1/,. 

(Puc~inra  ror r l i l )  In Panlah, H.syana, and wslcm Uuar Radesh, and pct-flowcnng ~ w l k  rols. 
pal ru lar ly  rhrrriral rnl (Miiirophnniini> phiirmbnal ~n Pcniniular Intl>:a, have k i i i r nc  11n[xmn1 
(Sanpam Lal, ~inpuhlt\hcd rla~71 

Srcd Pr,durlinn in ORsearr~n 

W ~ d l  thc rclr.lic ol I, hyhnil\ lor ~r,rnmcniui culuvruoo. lhc c c d  01 thew hyhrlds I T  prodtrcd dli:~ili: 
lhr oil-cr;i\nni, ,$rid ~n e r c x  whcrr ihcrn,p~:,\ ~~ICIIII~V.IV,/ prcv~r)(l\ly F(XI~C poducl~on n l F  wed 
o l  \nrgh!tnt lln. ~ n , p  8,  i.ntwn ~ L I ~ I I I P  I ~ C  ~(>91r,t1r1\ \~.1\011 whcn !c#n[rrlliircs y rnc~ i l l )  .trr lhwi i 
I R'qL!Clll I1II]!lliilll III1T(..l\C\ lhlllllltll!) 11illIt ir0lildlkil)Y Il lgll l l~ l l l ld l l )  111111 10% ICIII~ldlUII' /.11&11 I/!< 
r l c~c l r r pn~cn~ . i~~ r l \ jw r :~ , l n l~hc r rpn~  p.\lhngcn(Tphr,rrltn <oreht)mu,rqhtim Thi<>ian linplxlant d ! u . ~ i c  
ox 1 1 ~  011 \c,~v,t> wctl crol! t # k c w ~ $ c ~ ,  lwdrl ~nl$llc! nN (I'uL< IIII~ p ' ~ l s ~ ~ w ' l ~  I#,!\ h ' ~ o r ~ 1 c  .4 l~? lcnl t r l  
~prolrlcln In scril crop ~n (iujaral fmln Fchntar) lil April 

Tltc i c r w l  crnjr, , l~scu\ad In 1hl5 paper recctvcd major ic.wrch ~ h r u u  In Lhc 1 W l ~ .  XI<(, rll of 1 k m  
arc Ihc mwi l .~ lc  inbps o l  lhc Iillcmauonal Aeracullural Rcrarch Ccnlcr, IIAHC\! Thcrcforr. 
crio\~drrahlr n.\r.irch clforlr havc h-cn m x k  hy lhc IAR('\  nil Ihc lnilian N.tlton,~l proprdms Snmc 
rx.iml>lr\ crl \ i ~ < i c \ i l < i l  t l~wd\c ~ o o ~ r t l l  :IIC i . 1 ~ "  lhcrr 



Dowr~y mlldew wasadcv;u ' laung~sca%afpwl  millet hybrlds In hd ldd~ l l l l j :  IV7U1(Slngh 
eiol. .  1987). Bccaurof  theavulabilitvofrellable~reen~nvtechn~uues.rcstrwnl sourrc, wcrp >denttlicd " .  
and YvCral d l ~ Y . - r c ~ i s l a n l ~ ~ I U Y a r s  werereleawd. The rcb~alanlculuvan arc now uicd hy the I;urncr\ 
Although epidemics of th~s dtwase conunwd lo m u r  ~n the IYlOs. thcw: wcre lcr i  lrcquent rnd uvcr 
smaller- geographical arcas. Thts ha$ reduced the crop losses caused by downy m l ldcu  Uri,ws rviw 
downy mildew ofmuzc wasalsoa severe problem, pan>cularly ~n nonhem ln l l a  Huwcver, !he d l w r  
IS now conuollcd by uslng resinlanl culuvars. The same IS uue lor Peronorclerosporu coryht on malie 

One ofthc majwdcvelopmenuof the lasl lwodecden har teen the avalnb~i~ty ul r i y m n t ~ c  
funglctde-melalaxyl.Th~s lungrc~dcelfecuvely conuolsdowny mlldcwswhen usedua\eed vwunent 
at2grn(a.i.) kglofsesd(Slngh. 1983: Singhand Sheuy, 1991).Thefung1~1decan alsoconuul t hed tww 
aner 11 has become eslabl~shed (as a syslem~c inlccuon) ~lapplted at the r~ght  alage 1S1ngh eiui  . 19841 

Turclcum leal blrnhl o l  m a m  IS nuw under ionuol w ~ t h  the use o i  rcs%sunl ~ulu\ar ,  h a 1  
and sheath b l ~ g h ~  o f  matre i re  now successfully conuollul by cullural pnclrce, Secd r n l s  can be 
ellectivelv conuollcd by seed ueament w l l  luny~c~des Sulficlent data are now avalable l o  ~ h u u  that 
stalk rot i ~ac rophorm ia~har rohna)  In ma t~ec&  be cmuoiled by reduclng water sves>n Ilowcr~ng 
time (Sangam Lal, p n m a l  communrauon) 

FAILURE OF DISEASE CONTROL 

mereare rveral  caws where we have fallul mconuol dtwac, I)isa\c conuol rnidrures l idre not kin 
developed fur grill" molds and charcu~l rot ~n sorphul!!, ergot 1x1 pec l  rn~llel. and rwlk rul\ t\cvt~rdIi 
~n mare  Unlununalcly, all of lhcrc desuuiuve dlwiru, u c  highly irnporw,,l m d  hrvc glotul 
slgnlficance 

Our hllure tocontrol [hew dlrearen ha, tcen due to u'verd rwsorrs Re,~,w~e, w h ~ h  i, IIIC 
must economsd methal of disease control, h a  e~thcr no( k e n  lound or 1s ooly prcirnt In lau 
frequencies, and IS not easy lo u11l17e Also, use of fung~ctdes Is no1 recommendul becilure th~s may 
~ n a r i e n  wlrh the process o f  wliination m the casc o f  flordl dlreasrs However, Ihe most ~ n p o r w l  
rwson has been hi I c k  of canunucd actwe research program< 

Cram molds a d  chmual rolofsorghum.ergol u l  pearl m~l lc l ,  and c r e r ~ l  rulk rotr u l  r r l r ~ ~ u  
slilld~lficult lo convol I t  IS un l te ly  that these diseases will kconnol lcd by lunplc~de, or by other 

cuilural conuol methal i  Gcnet~c rcslslance 15 the only mswer. Thcrrlc,rc II Ir nccesw) thrl there 
dlswscs an: c<,n.~dcral a high prwrlly lor lulurc re\e.vrh program\ 
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