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IViiitjriej . Futrell aind Or'iin J. tC. \\Nebl-m 1.1 

stl fran."l 1-. 

1P1ret of ihe wol'd Coli-t io:1 theat.,-i Ni_,rinati eeoiO of ig aii fsorghttt wa!I V (('_je.(] l'Ol eovjit.fl~u to diofl y miiiide,. in 1964 nld 1965 illiitUIl pirlh\
tot if_, titSanmru, Nigeria. 'i' lV-two ]inces JlhcttiopiiT the N t,:.r'jaili c, ire-C
of rjnidewv in boi ; yeairs. Foair ,(.11jlrcitll of the e tl'je-in ti ,v,'orlc' coJlectioli 
vere rcsistati, ii 1965. Tho h';'t percuilas., (4 7;,) of I irt li;CE et

found in the ('ffa'or-uu 
 f li.race. lo.J, o'f theil pe.aialliit (:1 collectcli in5 llilerri J iAfi'i \viirli i ])PalI .. tho p i-ma,Jl'a e~jnllt o] Ori'iil t -o:irhlins~i'if;tliil In do\. ?I-, J.-Ijl vc rT,'.I of liOwii lv. et; it il,4 III'( N.1i I i co]llvclol,
\1.re Cel(cote d in Ol ile awnl lt't, V?'j. \lh-'l 'I) erl of. minted n lh. ;inltellior-tl.ei, Nigeria. So ,ghtmns ci)i-.ted in !1w souilil.0i' illd I','i-t"I'vi illI't; of1 iloil inhen-Niguiia were swceptiblc. Twt'lly-eeighlt rc.i;l itline rrionl.iy I othil.i] inc , or0nr'iS
than Caffrorum, \;circi crun;l , i.rt the ,;tt,'iJe-A lile of Con-1ih.- lifir- (0 to il ,ill,
gcnes for resistalice to dovny irijdie\\front two fmillCuts in pl'O',tiy Iii a\ill hi llein plunt height ;1ad Inatitll-ity. Sclcttions fi-on these crosses wiltPbe in-ae to prodtice
'I Id;-aglige of adaptation. 

INTRODUCTION 

)ouwoy mildew, s.l-Ovilo.1 soi'rf,h i Weston & Ulppal, is almost worldwide in ditI iibutjoi.Tai'- ; ) unllliaZc',e Illh diatb ilion of thu discase in Africa and A.sin, and the (. M . I. Divtribultion Mip of nIseseiDl No. J179 lists it in China and Italy. in li964 Ioe.s, vt Al.(3,4) r)-c-orted its; o'eentonc inItlexi n and the L iled States. Accondinr, to S'ife' 1:.,l, and
Thi u'iclav har (5)) tt- diseas.e has I,.'come incr'asi aly sevel v in India in 
ieerilit .i'ai-:, Thesprewd of the diieasc, r;ILe Unitod F1AiiOs hIF: 1I1,,01) r Idid ."'.' 1 .l ' o'io,'c1.mlln. t lc 5idaIousl',p(' typo girown foi, fouage (2, 3).

tihe nleed for new Viaeticv s, inltdrd lines alnd 
hybr.idas with resis;tc Iice to dowuNv ildew has

beenl pointcd out by a nuib(.r of wvrt:'ris; (1, 2, 3,6)." T'he fir-st scr-'liirig for t:-ni v;.s:,
done by Seeolln and Thiri lianh (0) in India. Thev:e woker: t-eporto that tit,varicties
('.0. (",!i 'nnnir B3ilc, -- oitllB ile, amad Boni ta ........
1 . Miller (2, reportd that Ku fir was 

cid iiot dc \' lop thi_ cli 'ease '.hicn iliritlatc(lthe most rcsistanit malc( illirlatev'iiei Iested in'iai'e:. , 'aft of the %s'or'-dsoij,htnir callcion't11 asseribh-d i31 hIdia was evaluated for r(sponsu

to tIc disease at SE11na,'O, Ni ICria in 96.5 (1).


Tho purpose of this paper is 
to report souizes of resistance to this disease found in theworld and Nigerican sorighum cjllec'tiwaia crcened at ,iamaxu1, NJgeria in Ift64 and 1965. Progr'c:.os
ilncombiring SOLii'C:es of rcsistale., 131hybrid crospren is also rcported. 

EXPEIIIMENTAI, 

The Nicgrlan col~l¢clJon was ev'-luai.d for downy mildew reaction dui'iiig the wet F:eason(.Lne ko Septeiiber) of Id64 ail 1965. The world collection w\,asew',n;hmted in 1065 only. Each
0l hbllineltry vas secded in a 30-fool row il-snils known to contain a lrge, rmll.ti of oo

Fipol't; of tie downy 
 nilde, fungus. There were 25 to 30 sorghmni plAnts pee. row.werc classified for The plnntEdclvnn mildew ti.,jce dluinu the giow'lng scalol. The c'lttion Ic loewicycaaf syvmptoms caused by the s].oj.e stage of theo.opp Maprani!ophor fnlius wits rocordedduring the firrt 2 weman of July, and the systemic i ynptonis caused by thc sexial stape of thefurigni l,.,t:riOrecorded clritiy Slcptcrlll. R ov's with plants iifeeled with downy midlew wel'eclasi fivd as ,l3sce]Jtible. If 11eplants werc Su:sc(Itible, the rov was :laosified us resmstant.
]lelsaint Soghum1l1l 1 cli es have been mri'&iiigcd iecordi ng to tiu gleographt 
 areas whnze theyv,,ee colecttt (T'ables I all1 2) and racf:s (Table 3). 

I lescarchc Plait Patiologit :ud Agronranist, ('rops Ilesenreh J)i\,ision, Agriicultural Jlewraceh 
Seu'vicw, 1.1Iijted -i'31tatv,i (ctine;t(if/\["lc't]tlri, f, AI(lil idiu Bello ]]lAVJI'.1il\, Insti.uic forAP 'Ictacl s p e aP~escal,-h f-opper toct ill J)I'•l 7ty.i, 'i h. .b.y IuXLda Nidepro\,idect by \b U., .,Agenciy for hiterrlalionr,1 Drvelopment, 

http:rrionl.iy
http:souilil.0i
http:ior-tl.ei


Irlii'I ?'.lssrr to lW) ' irtilsi (if. or.5!ltI1 ' Pv('oI wsi~.'t(o t tv litit , rt nil

s\sj~(; Nio, Ji~'' No. 
1' it t v 1(-tod I '. i- lilt illssi y~i oft 'l ie iJ( 

AIt 31 8 -,, ,Io cd vci i* 

K~t ~3s 1 31 1Ni'ei
 
Kam14 11 US1f1
 

Nlile8, 33 1 ]it AIii 2it 0 (10 

*Ilorln 11 C.1 0 1Ii IsIct:ill 2 G3! 
"',ri; 37 7'11 0 N1 i co 21. 31 
Not 0 9l~i'ati Otheri cnutipi 145! 1.112 01 

Tiot:11 :1117 5 :1 '2 To~tal 2(;!:13 1.1 

3i Nipu'ria Il6~ or0" lsldcav glslun lo l ol'l. 1- in l .o ,)I- ,F. 

No0. . Noi. 
Ivittiss Poc(t (Inli i I : F!!vI 

DurI :1 rio0u Ni'i_ sI1:; 1' It5 96 
ciiut ltif -i 18 

]toX sI I 1It 69 ita,1 

C. l 2(1 Corffzultii H11 - .of to0 128 

eIob1i'r 31 
Docitisa 1'12 'lit olor 47 28 
Ca fIr iiit I 9V7 !,11iu1 llstl-ls Milo .1 3 

69 3; All Iwi , : 402 1 1 c *it 
'aofrI ( I I,; t- o , r W1 -17 '1 o 11 26tt 

v~~i4Csowqmlel-t iii( 1t1sis1-S d tl I t ,ts'J-I((7Os tIO:vlud wiothiI tlVII1 40 UII1itt '4 (IC0 . 'I 1'IIIC 
IaxlttsJgii -shallo1, (;IuiIItclIso, Matial 0ifvilinm, MlIlnrsimauii5 , ,ttvusni-ii'anclti 

Nvi'vosiln, Nervwillini- I-auliiig, ichociia- itli~tu~i-,i~, I )utlsa; -Cotil 1(1, I)5)(ili Ito';

ctins-icioltir, Sitatac iiiitn-iiti, ctiltiiiif- i1110ilit, C1(:LatunII-DOCilii:t, IJIi 
Iloxisurlii ili rt*Miiincim, Nwiult, IDurrti-NigrH nIt, D1)uttaC-KIoU' anti Corni'iti. 

Most of tile ret-dstan1t, hfit-s sch-ctcs] were very taill aind rion' v at2; rultibse for -L huitic.11 
itotrvstin. Tiwettty-(: l8111 thelut-le A lin-'of' Cwyi'tttsr-J~airi-(i. 'Jiss isswure- utus.-md 'AlLbIl( 
hybids lituvv bcun rowai ilivough the Fl got.i-~tti and( at Iuinliti ofd tile F'I prtutjllit: have 
beel lia ke rosbed to Comni tc- Ka fit-60. IiThe PI 1rofcnief; that wervs frewiL,i'we rv blii or 
to tlue A ]I no of Comb] ac- Ka fir-6U0. 'I'; objetive t o~f the( cvijo;rc(1111t1 h kczolus vt asA 
follows: TO jpio-lide inoilall for eltilog thil ihez(t.io of ciowily m11tflew, to cdetcp Ilno 
Which of ilh( mlalo pal CIA will. rviitat fertility of thos F- !;, l il( to diute rutita'' whtih ITuu]e par
ents may bue potentiatl 13 1Mw,; use itliItt'd by stc pilt. of t Ito is' 

'wenity. twot 1iwI' lii thoe Ntgeitni rslb'ttion wets, 'il'irlt ifs dumvny itilidew ill bathl v'sartu 
(Tnlcr I). Eight of flh! 2Q c'amer ft'oin Ow Auli nmvia Prouv iice, litIh111 Cwti il battlil i o it
ern Nigeria. Lintv cal Itd ih the %toi' t.ti itprt 9t)' ce. \vlt*eo I, it.etj;Lt 1)]iot u.tlicr 

http:ihez(t.io
http:huitic.11


...,d;V, N o . . . . . . . 

'.-,. vh f)l~I 
 I ; ' It I
,", '''l1 

cI I L lI I i I
 
, 


I.I' 


\,;\ (,It;, T I . I I
 

" '1 ,4tl I ' i I , IC ,,1 II 


' (' I,4I' )I , I4.4 I , If II I't 

7, 0. 1; ;;1l1ll 
 l I , 4
 

". ('" 1 1.,' 1, I I
 

I t II,
 

;.... ;Ii (', li l: I
Vi Il 

'1it,..( l,4 I'4 , l.('4 

i+; l~l~ b~lI' (',t, Lo Iu'II I'jI1 
. iif: I
 

7 11';11 , , ' l i ' l l , ; , 1
 

"-Ii i'll54 lt ( Ii' i i: l - b 414( ii i i 41 d ,1 l 4'4 
 4115 I'i i,- lulL 

J( "d n ." iti44 /444, (L;i i1-;v'.~'4 t41 II'- 4P4;4II,4h lilni' 4,, I i+ll ,ih14 

( "tit'I I I I l'. I Ii' . I 44 I t1 + l I i, ', I I 4c1 I I} I'* I\ I I , 'k. f I I I I I ,
 

I ', i ll r]41, I I 'liI hIlIl-4X l I 'SI t ;t v k I k 11l o I I t I
 
l 
 'Ii-'', It 'li ! I 'I4 1 .1.v f.I v 'v i ' I4I 1 1 , I 4'l ' 5oI;l, lt,\%,i l.1( T4, I"
 

ilw lt ' (4'; 9I4I7o ' 11-41 ' 4444t t . tlhI114 h ll :,il.i T'lhw'4 1 II 4,,
'1A: '4'4( i 'h l1, . Ii I I t,I it-

i1'i'4l '-4O'hldIj JllIII,4,111:1li'i ,4' t, tn,!' 444.4'' h4nll, '.,4,t'. -1Iiie I IhII il' v, l f], T'I444' . 't4m
r']4 )vi'4' Ji'i,4ll +it ' S l, tfA , hIIII;. rI:;r' 114 ' i I, If i it JI,, 1, I, III Iv '4 '
 

c1'41-itj4l I'4'I . ,
,;fillt I; .1 I r , i ',PI 4' 441I I , l 444v j lt i 


' Ihil I I I l 44. 1. .5,lllt, 41 l I I I " : Iy 4 if- ,w 4 h;,al1, (lifth i4 1 1 1 11 4
 

'1h]l!rat. I 4I.' i .l'r.iji' t;i q I 1 I hCu I l -If4 I.4A4woJii llf 

I 1 iI4I5. ,f li' 


T v' II' 4 1 IiIltI lit ir,, . . ( t44(4I. r I' \. I,?I14 ' l I i t' 4 f ('t IIl I,i 'Kit1 II bD
 
('T oldc' ,1). 11l Il Iicc4 I l I4 4'11 o 1 t 191I,
II %I l I 5 . i 411 41 1I -1.ii\ 5 . r 1 4,, I4f i4 l I 1
 
I! o fI1.4 1.; - . I- 4 1 I 1 I I 414! i I h I I I 1,,v v. - 4ii 11, , 
1 ii 1h .',. 1 l I i 4?t'I ' t# I-, 


fill,oil (I t,1 IiI lh .i,4 i 'oVII ' 444h, Illi t '11dIl I tl' ,
, 1 Tll. , 444444441 ci'-1i1, , 1I I, o 
I' 4ii.l<i' l . . - 44. !;I t.i 4
I .h 'II I,,I,.l 1), I molI. c114 iltl 1 i11. O 1, 4I llh, I,- ,
 

or Alpt l. ''I(.i I. ,.,, uIb < ,% l'!+ D t *+ 11+ l : , h o:I,h i ,f ~W II ' h ,41 i
 
fl"Jl lxllP till Ili' prl' tli ," c'lil~lit t ll11 'ltw ''d' Ili I I' I I.ryh i l~-i'+ll til,'l tw+ ,f lnr l I~ %'A.lh h1
 
h'l,,.pi.-1 it, mid A t, It (Al Irflill l, it) 10:., 1 1 I r il V I:+ ., 1111,1w h'ill +Irv
t,~~ 11111I l'lliv c+l 11 till 


+t td;i:+P+' | ;lI I,+ i',]6 JP, I l'
lO w3 I jI, l rc if'in * IIV SlI* 1 ' h1, hitt h) III,1 ,Apt, 11 Ill,

l, rIh I I I ! ', I .i ,t t +, ! ( I : + , : + , 1 1.5 , + 
, 1h+ l v v, I I I '! , I+ i ?I Iit+, ItI
 



w c-I:t,"r. , p;Ilj 'l (l tl h,. . q()I,(to( Im , \'lqll . T h hb illili. o)L", w ( or)li f,",j. 

to 6 -,li-iF~ I'l1xl t}() 

i ' I j l I.l J 4i,';4 it' (.I , :111' , ( 1 ' 1 ' i, 1'1 I I4. "' , 1hIl ItIe ll h l , I I'!,', v? oilfIh, 

: 4 144.414144id]1. ' 144141!.I 4.l. o' ). I,( 411!4 I ,, ",, : 1 l '' 11'44 4 '1 ,.4 . 4 ,1.1 
) 1. ''1 lil! .. lt '4 l: 1114,' (tIW , + 1.i , 4 , . t{ ';, l C1_ si I , kI t Isvt 1h 44h. ,+" , [1.'t ,44. *441't ;{ ~~~~, ]tt,l}l' 1,'ili'{ ~i'l;, l+ 44,4)44:4t 1 {, ',ti4 r110,1,' Ii-.l't, I l(l 4' )~ l}i Il/,! 

iIi \II ' . 4 I,I i4 ,u :' ,'.:,., I4, ,*o (.-,4l: . 

444 , I I 1 ',l 14' 1',"1144 h 1vcI I ,44't' '' 4' l 4 t'I 4' 

m , -1,.. 4 -I 4 itif 1'- d.. , ' ItIrv, i'" f.iThI w' 4 11 ill i'4.4 '4 t1 ' , lI- j4 lit 441 1' 4-l 

4 , , '., '1.4 f '. 'i' . , , 44h 'hh.:',' (i4>4 44,' ;t: , ' 'I . 

lrh, I ,I4,,.hi,I li 44 1 '- i I' 444 4444-44l (!Il44'jilt.I 'i' ' - ry1i f4 I,'. ; I. ,4I4 I Ill'I ~' 

t( i41 ,4'IlIIt , ( I it' .v ill!. - !4I l I I ,4 'ihhhhl II 'o i III.It ''4 it ,' I I) A IIt' I it.,' 4111 ,.il i 1. ,I l 

+ 
, I, Iit - ;,. i , lI I'lw J;( 'l y '1 , r l't,,It it' I C 1 + ,1 :; tI 1 ' o ( I"l i I I '.+ri ( .Ii IIt ( It i IIv ) k r, 4,1 !1:. l I ti u .I'l,( -I, 


t ln 1,1of' 11i.I (if4 i I ' 'i4' : Iltrk II I , I I 11 , ; 1 1 ( , ri :I i I I )will! h 0 i' i t
1ty1, 1 11 ) (1 

(l ll 114 I i i t illt I A 14' 1 4'h, ,> I4-I I "I iI , h t I \' I44)- I ; I:.I(i- I4 1 v'i,!'I .4 4'41 . 

vliu :lll I i 1 I1ll' li I 114 Il t'44l 1 . 10 . 14 1!4 : I .44j,vi4iI l. t : 4:,;4 i44.,t d(J4, Jii' ') O 
I4Ih ' I I 1 i , 

ll'4+144 

14ill1:11i ;,1 4' 4tl 1lh ( 144i~ .1 .44 il4444 ,44 4lli4. 4 ,, 1i J IIt I 4. :'., i lilt ') i. ;!f1I" I W ict Il 'l.t. 4hl i -,, 
44444 11 -~t 1W II t14' ;11 1 14 li (d44 I' IFf I4421-.1 :,', It_1 I 444 1 il I 441 1, f 1 t: 4' l*. 4.' 

Iht+i~~it h iil,+ lll T, t i ll, I h \. I Il I .L i ,w; h61~ j ill !(dt I't!, ftI 
l 

\ h' A p~lt;+lI 

444.h.1n,44'01. t4tl 4l i4 J it,.' It, 1''!(4( l,(4 ,(44444ul... 44if 144i.in4 -h . , Ii. 4 4i 1 . ,lflci ,1 

hl. 1, ,4 k 144$ . IIIw'.th 44 i 

$14,,I 1.. 4 ll t'.,' :;I i.. 4\',4' I .:;I, I,, . .l4s h' . I, 1 

'lI1 I . 4l'.4 l 1 (44 4 1144 ilil. f14 -.1 4-J 1,1-41; l i w 1 -! 4t4': 
.4l C o4. (: I, '.4 -CO i'4 l I4 ltt PII ' ,(1'. 

44lih'.i 4 1'44, .4 ' '.44 i Al".t ;i 11 Id' hh ,'l '1w444 h I1 ,il, j~t..li4 h .'lI 4,14 . , i 1i 

, it, Ii+l wlt o l il .1;Jit loiol 
4 4 

44111j 4, I..i 1,1.1, ti i.4 4...'. 1 l444 ,, -. 4lj .114,,l i4' 41' 44( .1, 

I~ i'+ i f)' l wl~ ; 1' hil r. tIs ' t q l t k p lI O lI r ls1 ll a d h i
 

Ow I:'I. I _1 l,,If4 I I'). o l , 1 41,,1 (tI "''II .4 (itI'l 'l4'4 ill 1, ( 4-:) 4 1 

~ 4444'iltill, !, "1-4 414i,4 J. 

4+4 .I lh i 1 

Co'I.: II' iO r'.h. f i'4 bit I i : I4 t t '4'' t4 , I t'44, 4 .4tI Ali it I,4' N f-i ; h 

3 - I; I fill; . 
I,! )I. . It .. 1 i 1,1, 1 ill1i4l 4ItNJ , 1,44 h014i 1.4 i 

.:1l'4 , It .ll.i I i 
4I'';13111 .14 (11 ' 1 .44 1 - l!I i 44- !, 1 . 14 

4. Ill:)')::;, I l i 11.1'1)4 I 1 '. II..I14 4.{)\ MI4 \4.C. 1, 4I . r l1I,' It. ), WlDo. 
.1!+v4,4I l,1 141 'in t h y Wn .) .t d, i !) 

I'144141 I1i42 ,44 4l flt 41,' :'1 ".'r l 

!.!AI';111 .1 )~ I , M 41 424(441 444I ,2 4tIIA. 4(4I !I.11 I1) 144.144 1A. I - v44444 4,42 i . 1 ,1 

14.11 44ir it'.)4I4 4 4'1111114','1i1 (I. l I' 'll i4, I 14 1vl. ilin 1,.' I + orh('.1 i' 

ltm i,.r , 4,14 'ii4 t 1hinlt , 454( ' ll.1 , .11; .
 

C.. 'lA IIII, .1 A4 .J 1 ,,. 1 ,4 , 41 ofrlilll', I 411141,1.1 pI( ll; w il4I I .4(iolli ('(1.4.1 


CIV.)1 I:; II :Alts.('h'ntIorA %,J Fl l ;I)!,,.; PI114llt lit'wytii~iit : 't-i'."M~ O Vi( t(lI'
.Ii )Nil I1~l4l. 4t., l 1(AtII St4l ,! CIt I |:liilJ rtil 

I )-T~ tI IJ .1 ( )P Mit :ti 1( 1,.1,i1 . 11i I /i ,Ii ,, J I lllr f , 1.1 i MITT, 1 

MOM~li ilk+T' M Al 1iAloi .!/ lilt , ,A't.il!o , /AliA, 'b dL~IlA 

http:444.h.1n

