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f utirice C. ,u, rol inl 0 r'ii .1. WeVi ml, 1 I 

'I I'Ic, e .rjlll, (J1(h ;:o130j t..'d.vti the e 'irot dis'a.'(! is i ea'ri,, not caii(.;v b'.v
\'e r c wu,rc ,:'pLihl l; tot he p a lh o ge n . i. r1frt!i o'c ciyzo j ;- OCliZC n l o-t'-s u ri h Ilul 't s 

ergct 1nfctio'n. '11c ,!is:a em did w, 4tc'¢clop on the It line of Cmine K.afie-G;, but 
th eAl,:)imieim , i .. tIrim A line, wari thim. ,oost ,-! eptimle hoi illn 1.h(, t'st. Two 

" oetre lutii, v',il ' I'vh '' ,,mc's heca!m1ic infcte'd. Jdllojriialf r:l- ilter; with fterale 
,tOC'ility r,. .c"!,OnmiS'oerdI, aleiiiAioos "llowem a low mcJ'rL'(Cof nuseeptibiil. 
to i imlugux.. (;y:mlnleieh l: -:-;tr'ie- ji]lnl uo: 1e, A"t. lt (onl ibineo Kffil-(i0 
h1ul 	 50":, (if f i:iflected.,itih IH y ,.' j'liu1il ;:ted,'t:, i.: cr.olo \vlien Ie'. mcmlh 

Of ii 'm.'lo c ,A.ml.tc,' line LI yvh(-collie * r'tCee ltjV' I e f':o-d (.'j"c icileeti r ieie. 1to . 'Ill' 
U l.a i1N&''1d Ll JI!,ie (i.ttelt lltlei itleCeel llc,', ,iy V,,ince ly wvew' lot polli

nz.icd. r',tl cooil" 1, c)!Iu .1 q, 'iOno prolde.ll iii !',tnid ;.ed , ' ,tie with lnl,d 
,Ftile. lille,- in Mi tuvri. 'Ill.o e:.;jlcl-ile uts jnldicat(id that tih;. 1i1';oaS; c:an be coll

t0'oI eel or TinkctIdy Treducd ill at cytoplasminc meal e-eteril e iion b-' htvi lig an a1)er'allec 
of paloi , ava ildl ' Dolio Ih- polloll parelt when :;terile fw rcts bec.on r(cerepLj, ,. 

INTIIODUCTION 

"rf'oL of orhun ir, ca,:ucd by Sphacolia :n.)lei Alcltae. the imperfecstage 0I a; tLde 
tcrinined speci.,. of the genu; (Javi cep. Accoc'ding to Tarr (11), this .ize as ollneoivwd 

1915, alrl 9,'11 

disease was repo'ted in Lrrison (5) 19!5. 


in India in Uganda I"ep in I192, uria in and Taafgniyika ill 19415. Tio 
Nigeria by , ill A high incid._-e of tmlia di-;Case was 

found in certain strains of grain sorgl iurm gl'uwing in expin'iI110al plots at Sa a1 in 1963 
and 196,1. 

EX PER]IM ENTAL. 

hxperinents were deigned to provide additional evidenev that miale-sicrile sciz hglatn
 
ftloruets VC're Mort' sUceptibIC 10 ergol infection than tlose the t were fertile.. 
 Thi: implies 
that a f-lork. is io longr susCepHibe 1o ergot after fe' tii:,ation has occurr.od. The foll o\intgr 
oblervet ions xore al.o: 

1. 	 The perc(,nt, pccf sjil.eltc ilnfecl ed with erl-ot wPS deterniclied iti the A line of Combine 
lNvfir- G0 (cytopla mi,- imale- ;terile) and in meunero.i l 1,rtillvarieties. 

2. 	 ''L.u percentage of infected spikelets of th, A hIile of Combinc Kafir-60, hand-polihmated 
al The time of blooming, w's eolrpared with male-sterile spikelets on adjaccnt plants 
that were perinitted to open-pollinate in an area where there was very little polleni 
ava ilable. 

3. 	 The percentage of ,ipikelet- iuffected with er'got in plants of A lirs and ItIiees (fertile) 
of.Combine I,.afji--60, p1 ald ii, aIternate ro's, wa;s compared. 

4. 	 The development of the ergot djseate in plants.of the A and 13line of Conibii, Kafir-
G0 was cospai ed with ergot develupntenL in tleu. populations with va'rying degrecs 
of female stc ilily caused by chronornomal aberrationls. 

RESUIIll'S 

'T'he prevalence of ergot was determined inl a collection of 1053 sorglhuni straiis from 15 
different couniies. 'able I pives data for 11 linci or \'ariceties. Ergot was found on Indian
 
sielccti.is I. S. 1052, 1.S. 1112 and the A line o (,ombiwuo Kafir- 60.
 

mnicl. s of the A line of Combine Kafir-0 '.cl-e land-pollinated at dhe time the fiorets
 
bieeamo receptive" tot ceuiJ1 ,cie te of" florc'ts Jiefeted ill
Whetier this welid redic imie,' 

ergot. The thand-pol.iInat cd paniles had ti.,'% of tIhce si ilt t infect., 
 and the cpen-pollinated 
panic)e; ld 50. iU infccted ('Flble 2).%'(if Sjlil.O,1(.'tO 

"l-l-i]e-kmcie] 'nlii'<l {c, rch l)ivision, Agriculural ltesearch Service, tInitedg ci},C-01i- i 

States ])epartrincci.of A''rlii'o t ilad Research ,leAgrmon.Ac Ahmadur l, el lo Unaiversity, Institute
 
f.r'Ag'icultul.- Re-:e cci,S Inla-u, Z:aja,
, ,..u.'a 
Resear'ch ciilm|.o.-'d i c pa i'i by ('inods irovided by timeUi.S. Age ':y fr, ]ln iunal~l Devolnlitlent. 
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Table 1. The percentage seed set, ergot-infected spikelets and'blank upikelets in panicles of 

11 varieties or lines of grain sorghum from 5 different countries, grown at Sarnaru, 

Nigeria in 1964. 

Varicty 
or L.inea 

Country 
of ori.gin 

% 
Seed set 

% Ergot-
infected spikelets 

% llan'. 
spikeletS 

Darrqui 
Deng 
Mathiuiang 
White Shalrsali 

SulnI 
Sudan 
Sudan 
Sudan 

79.9 
79. 3 
Bb. 3 
79. 5 

0 
0 
0 
0 

20. 1 
20.7 
19.7 
20. 5 

M. F. G. Sel. F 1479 Argentina 75.9 0 24. 1 
B. C. 59 Nigeria 93. 2 0 6.8 

White laoliang U, S.A. D0.4 0 3.6 
Combine Kafir-60 -

BlLinc U.S. A. 96.4 0 3.6 
A Line U.S.A. 30.5 50.3 19.2 

I.S. 1112 India 4.3 58.3 37.4 

I.S. 1052 India 2.7 74.8 22.5 
'aAminimum of 2000 spikelets were counted per variety or line. 

Table 2. 	 The percentage seed set, ergot-infected spikelets, and 
blank spikclets in panicles of hand-pollinated anct open
pollinated heads of the A line of Combine Kafir- 60. 

% Ergot

0 infected % Blank 

Treatmenta Seed set spikelets spikelets 

Open-pollinated 30.5 50. 3 19. 2 
Iland-pollinated 71. 1 8.4 20.5 

a2000 spikelets per treatment counted. 

Table 3. 	 Comparison of percentage of ergot-infected and 
non-infected plants of A and B lines of Combine 
Kafir-60 and female-sterile lines. 

% Ergot- TONon
infected infected 

Line plants plants 
A line, Combine Kafir-60 54.8 45.2 
70% Female Sterile 1.6 98.4 
30% Female Sterile 0 100.0 
15% Female Sterile 0 100.0 
B line, Combine Kafir-60 0 100.0 

Table 4. 	 The percentage seed set, ergot-infected spikelets, and 
blank spikelets in panicles of the A and B lines of 

Combine Kafir-G0 and female-sterile material. 

% Ergot
% infected 016Blank 

Linea Seed set spikclets splkelets 

A line, Combine Kafir-60 30.5 50.3 19.2 

70% Female Sterile 20.0 9.5 70.5 
30% Female Sterile 70.0 0 30.0 
15% Female Sterile 85.0 0 15.0 

B line, Combine Kafir-60 96.4 0 3.6 
aA minimum of 2000 spikelets per line were studied. 
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The pa i taic, of cerpot-ivfled d pl A-A!; ii the A id 1Ithneal of "N'ii'bitic K afi r- 60f and the 
tlirec fe ,wlcl-Ate-ii r I int~ ait riviiVi 1' Tablu :i. A compai.ni of the p rconta gon of );pilts 

iilr"etedt ill lil!);c 111w.,; i:n (noill a3 ahe 1 . II'' di~ease wa.: foild ill thle I ilaos withl I bhl~.and 
30i'!'" feivialc e ii iytd 9. olie TI hew epfkc wat e i1Ccte ill thle plantLs withI 70'1V fe'male 
Sterility. Lhea lta Iilit ate Itatl' 133 .ISct(l' *i:Oiitwith cytoplasmiiic. r,021e 
iStei.]it 3 ' arl Only slightly avsoit:fd %W fcaiiwIi.cilt 

ciatii~rti:.J'il two Jn.'ial vv& itier:- (rc iinfeelrIQd %vthe-rot aneniially hr.vc 'wiV.Il 133 vI, 

ser.ds whichl i:,'i a ,0:1 Ir'ri 1 , I.(ce ale. Th0 (v.'Clhw lJ 1 110th flfwet:; cl, thc "i ofd 
Ilhu wplkobrtc: of lr.o:t va~letica irs1'ia VUCl t0 0i c;iply Jii. Th''v : (-1 s(1t l! ti Tindian 

SCA'11AO;ioao V.a a1ev. ilt f of AtioL)1 high. (1c)(otiVlaON hel I- c N''ot .' "Twill"' er1got 

sljakil.l Li oap..e I VIC IWi c-ili id',ntlfli, t'll e.L nolio 1w d. 

Ill(, Vcego'. fun-i'u li:aft 11(01 ci led iII3333y liI3c3" ;I--; I'le :'k (If sIctrilhtY ill1ix lottan Th~e 

li tergI:3fa tadata lucre Jpie-iWd 111:11Lche funt~to i; innifcilrit-A infect ster'iletuet of 

Esol-P.11ii1. -1evilit j-, p j-cx jici!; in o11t- (d p1 ;iiii: thu by ditsea ac. a~j--v ly the't t C ln3\vi 

(epS: l1.ilali &ea U111'(34tStll-H 5(11 _'.3S1I'a'%V]I'.i2 l~iU\e1)010t Fl~ Of' wjii~l 
rcpcTIu clioji wi. 11a flawf.' :3:' 1vein( twohligh peacu.1nge ofJ stout]: \\. h( it inId'tv.en 

spoc1ie' (ofIl3pl'l stdettdt Il'o-iollicO, llieu i:I :-ecd(Iwaodiltia! alid lest: er-gat jizfel ianl 

fiRye, one Ur lite: 1no.-t eorni'luloa hutt of "h11C. a Io ici, .iiJe]f Iteih ad a1 
uaI~ilatcd \\ 1~kla..j I elic:v"na v.'ae cv'.;':( . with ((iaIIII3 \.'lil tciiliiv ,Ve''.:ltCed 

alid cl1i wae l! A lige "(2t (f H35V().TIij.1 W:') eVpotccdiilfcti() cfll'l a*1 O tilt 

heavy in;-t(I~ tao), oil'IaVIpli~ 3~ '3il': 'l ,Jwcdiet' inlI1I29. Ktt). I1111(cillsoi-:Old911I~SIV 

~uuc ~i:c. l illto: JlldltS vo llee1 ih1ugmc' th:atim~:: l wo' ol ,t'I'i /lt 

stei e floxx!''a Z1:30 adptiot toI ifu ut(2l3il, IIllI feel iJ0 1Fl0('1'SI r'5'Sl jll'jiO ll. 

l'uithi (cvicence Lhat ci~i''d i!ne)11 tile CdIIQ of tcj-ilit , halt that11 it illfe' it' ifii:ra 
ste'rile flwe : (31 bc jIICI( it! id10I 9)11 ' Of lilfectioln "''HI diffe-cent cl-ops). Eiiila.li.)ian 

Flwt e I Iv 5 Cl;vi

c'ep ~ oijc, A :."tLI elt al. ;ifter fetiliz'Airm 11001ICCOIiFL''d. An'y fti' tint pla]011g tile 
Opel 12andt I I tiji I1 CIaI fe I-t!iz tJ .I. s , at ai. (I II -ihIIc tu) illfec~ 0:I I! v.h l 

~~ 
HOW)) Ipi111(1te.12Jimad fret:al tile ilic wiheu flt. lv, c-oll, 1w1i I tcr-tiliztajol, (n-tot Ollf.ctioll. 

A\1'ny CIii'0I1lnfltVLl fata i .lS('1 to co'.1tc tlil p''] teil lo l1ec(111( 110)11-Fanll imli ; aing 

tleri al'J 1)03 (tolci '.11d i 1i'adiii33 l . V'ii(i.l fII)'ACps of v.'ht'31 wits Or b-jrlt openi dOaring a 

juerllICI of cole -,l~c (35' to -1(:1) ihe, pollIII h~t'C0!M1 11011- 9)11ia itmI)l Mid ~l~i yWill J-0tllt. 

Ergot jtireCtii.~ oftenl o.ee-,liltndc. tlc(i~c cond3ltl lai. I lot %vatt'l'hai, ht.cleii e exprll lltitally 

IZ!f~ 0('s. 1; 2;l foillito Steii(' ovi . t il'iIit a) byLV ClJ~htsl3Itc iiil0 it' xis, 

Self- incounpaili ill',. spikectS ',tli t.1*Hi CVllC: a11dfemiale terHi'tv'Lll i'Stahli h M~lliti~lns 
favoi'xble, for tlevr-R]ipil-Wit of g li thle li5(3 thfro ugs .11i;y lwiotI 

fusely Oil cyitipleamic 113110-McteI Iin'S. Tfii, w.as followed h'. tile. twill (fY iyconditionl ill 

tIL twvo ndi. a. Se]lectins. El.cgt infect ions xvC i: lghltest oil foinallC-t crall Iii u of tsoiglia ins4. 
Ergot sci arotia will glow only i tihe fi overs of hiost. plants. 'Fil sclerot ILVhave ,, 

boen grown (-n artificial inodia. FuelitI's, CAial (2) giew th(J tie(f Oiefcth110 i/, 
er-got flingus Oil1V'. luco: Q , 1 yeast extr-act, I:n.ht agb'1 d m ut. after t uevecal itranq

fers ilhe er-got orgnlia m Io t thle ibi lily to p-iueirafect £3pWi105; and1(nif) (,filthe eel hrcs 
Ceased to grow. Diclksonl (2) joe-csceted phuimoicrIii apliin, shoving that the ergot s51310it a 
becomec an it eg~f', 1,p1311 Of Ithe giara;IIOWC b ;Itt achiii. I lie t3 )a;orhilig niyc(Ali to the illi]a. 

Thie point of, attachmnt (If tOW fungo rI it; thle U 1Ol of the fiOVwu WhVl C thle fi o'-erilag hclrnon0S, 
arme Cocen~tratedCI. If thec tiocv i-i not pollil att time ti Ic it hcilms 10CC(')t YL, it routiM2)310 
to pruoduce lillle hormlones as cessiv'!ly; I hi: 15s1(the -onlitioan that ex:ists ill thle 11(11-p)011iiittcel 

cytoplasmic malc- :;tcrll pj.nt; t.h1c flower:,al-13 Ipi-tuliinil]lii\ i~i3Olioi'iijonles because the(. 
imle flower 3) i I conintion apart s 11 lictiona Thlis uil)AaItned hicilmone 11)11Ctahl ishes suit

able mirCluml to ca tlyv.' aid prilloiLc m(1(005 3-li 'lgltl (If Crg 0ti i'io1-Cti. \V111t Watildtllhe 

chemical 11amw (if at hormnomo I3Iaiil fol ergot) deviehlpaent ha ? Andua (1) cit out sonic. 
cvijchl)co that. ilImworjim, liolinictna (cll~ai 13:] alliotillts oII Vitaliil E and h3 -ge cjtaiititicIS of 
sterols. Love and Lave (7) app]lied the am a' ul fcaleC11Iloriale ocste'OilU and1( ies tradiol ill 

lanolin panste to the leaf ails Of th10 MaleC ) lWt) Of lTt odIMl'il) djiLI(ll9 wlihcucaused thme SUp
press ion of thle flowers and promot c-d th1w (leveI(lprment (A femaal fiowei(r 11orts. Treating the 
pI)tiRAPt flowers751 'Witil 1the mleC lO1i)1LtSt(-tcioilc!, iaippi-e -ctl thir developuacnt and 

http:Ipi111(1te.12
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promoted the development of k:talin.at fo..ver:;. 
Iornioncrvhve als-o )Ilayl a 1 1 inUm nu cepi, ly of M. dioirum to tMe smnut dimmlae.. 

According to Shuli (1 0) when Unbl v.i.'-, -'('".) F em]. mnale flowero of M. diFiacl:n 
eicurn the cli,.;,o'Jcipa i'.-: ar,: 1ihmi isi tlt. ion ace. ]3.t v,'iciIpJaiits pioducing female. 

D'wa' p' ,ooI.;I by rlo i: tom' s tdulO feriil. plait pp. and1 .1t d IIIIIIn 1-wi pn(:,e V, o'tu , 


are s:tiii h d 'oir.2 ill, 't,. ' (ot ftluty t.fu.3"iqv then d(:
%tm p in the l ;,i1.:;. ' 'io p'. , flim of griae p1 oiL' r 

IhJ pii pl !b: 


jil I .),w : ju r f its p ]y nc:,t. 

l1r tl(- t) il ' n t, C.,-1 , .'. .ii o ih(:.rl :f:lket i-.. 'I he , c of the : crii. vin, in',hIn 
ft Vwc tlmp Ii .r0- .1 I I Ii .flitgi1 foi' 1hr nylmitt-. ; ohf ,al dig -,li 

i r1))''i : 	ril . 'l ( of I. , . 

c e (,i r), .M . ,'n : If e]'gI~i '' 
,° 

(.r,,IoflI 1(011 .0 ll,'';oI h ' iL,l ,'I lz.,i-I :co .u d :.dh dr~nl imamefar~tlo M thIy 
LhI! C: ' 	 (,iiJOp : 0tvc i',l v,'' n ci. .r.,roJ, ';,i, CthI:1JI, 

orgch rh ;1116 k(121 	 ;11 di.'"' i'itlIiI'eda f~i t 

Sitr-(ilen 	l' ii hi jr iItI, lIe ntleiji \ flne fCoinblll-e;' I',-_! I'ti Itirl . lt-e d 

(olii.) ma idtnified, selcv e,(l])in le . 1;: hiail . IIIli,tt 1,81:78 ( joen- n ,y ic fnd th i t To 

otiI 11ay 	 it3 . illCiLIItil, 1 it-II.iiijaI I. l it l., c. 

ScIvrotia I' I1lIwp rIl,'f l 'i t1121;amI m-t"t. (i111 eyiopiat" in c 1,ta l ril(2l-i] s (If sorohntf 
for phy:iolo;:y luieCt l oill ,iw i; 1( det itiii' ",'ha alkaloicl:iarc.p- o.-eIlt..Tihe effect of 

so'ghlln eri'lot ,i'h.. Iti o * lbI it~ii il ha'2 been bLt should be dieterlincd sinceonl 	 ; not 
sclevotiti 	 can bw ji0&.Pshi. ilttit'Hhlhrl :tIphill ,(ed. 

rie a li to hybrid sorghurn ieed production in 

Nigeria. '.l'thiri:;Oio(i lt;I.9 ihal o1l1e.n Jiim to the proleii would he to have al abun

lince of poll (n present t f,-tilihze tie flowers of innle-ste'ile plants ats00eonas they becoime 

The ('Optit , appo. ':, t: 1 he pot Ihti'iet 

rcccpliv'i. 
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