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REW SOURCES QF RESISTANCT QT DOWNY MILDEW DISEASL OF SORGHUA

Maurice C, Fulrell and Orvin J. Webste o]

Sutnmn

Part of the world coliection ard the Nigerian colleetion of prain sorghums
wag soveencd for resistonce Lo downy mitdew in 1964 and 1965 0 natuiad « piphy-
totics at Samaru, Nigeeia, 1 wenly-wo lines in the Nipereian coillection wepre lree
of mildew iu hoin years, Fourloon percent of the cmtrics in the worla colleetion
wepre resistand in 1065, 'The highienst percemtage (179%) of resistnl endrics WA
found in the Callporum ract, Moot of (he recistont eodrios were collectod in
sonthern Alrvica, widcel is ]‘I‘u’l]l."; \
vestinkant to dovny saildew,

the peapmeapbic punt of origin for so: phnimes
ost ol the vesistond Vines in the N pervian colleclion

wWere collected in the Adamawa Proving o, which is located in {he eaatorn part of
northern Nigevin, Sorghums collected in e suathern oud vestern parts of nogthern
Nigeria were susceptible,  'we ily=cight vesislan lines, mnostly (rom races ot
than Cuffroruin, werce crossedy ith the steride A Hoe of Combitne- laafin =60 Levcon ine
Fenes for resistoncee (o dm‘,n_\; mildew from twao sources in progeny plants virintlc

in plant heipnt o iaturity. Selections from these crosses wil' he made Lo produce
o owide range of aduptution,

INTRODUCTION

Downy mildew, Sclerospora sorghi Weston & Uppal, js almost worldwide in disiribution,
Tarr (4) summarizes the distribulion of e discase in Africa and Asin, and the . M. . Dig-
teibution Mop of lant Diseases No. 179 lists it in China and Italy, 1n 1064 Reyes, etaol,
(3,4) reported its ocenrrence in Mexico and the United States.  Aq covding to Safecalls and
Thirumalachar (5), 1he disease has hzcome inc: casinply severe in Indin in recent years, e
spread of the discase in the United S1ates hoe heen e P, erpecsally o serptaims of the Suda-
nense avpe prown for forage (2, 3),

‘'he need for new verietics, inlred lines and hybrids with resistance to downy mildew has
been pointed out by o number of workers (1,2,3,6). The frst sers cning for rosistanee wis
done by Safceulla and Thivwmalschar (2) in Indian, Theee workers reportec thal the virieties
C.0. @, Nonnor Bile, Keswei Bile, aud Nonita aud pot develop the disense when fnoeuinted
eriificiaity.  Miller (2) veperted that Kafiv was the most resistanl race in meterioi tested in
Tenus., art of the vorid sorphwn coliccetion asserblod in India vas evaluated for pesponsc
to the disease al Szinarv, Niperia in 1065 (i),

The purpose of this paper is to report sources of resistance (o this disecse found in the
world wad Nigerian sorghum colloeions rereened af Samarn, Nigerin in 1964 and 1065, Prop-
ress in combining sources of cesistanc: in hybrid crosses is also reported,

.

EXPERIMENTAL

The Rigarian collectien was evaluated for downy mildew reaction during the wet eeason
(Jane {o September) of 1964 and 1965, The warld collection was evaluated in 1965 only. Iach
g0y gharn eitry was sceded in o 30-fool row in snils known to contain a Jarge nurabier of wo-
spoves of the downy mildew funrus, There were 25 1o 30 sorghum plents per pow, ‘I'he plante
were classified for dovny mildew twice durine the growing season. The reuaction (o the downy
leai symptoms causced hy the sporangiophiore-sporanpiospore stage of the funpus wos recorded
during the firel % weens of July, and the systemie symptoms caused by the sexual stape of the
Mmnyies were recorded duving Septemlici, Rows wilh plants infeeted with downy mildew were
classified as susceptible, 1f no plenis were auscoplible, the row was ificd as resistant.
tesistont sorphum entrics have been arvanged according fo the geopraphic areas whey e they
ware collected (Talles 1an! 2) and races (Pable d}s
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Tanle 1, Restponan Lo o vy mildes of aore- Tablee 2, Hedponse Lo down, mildey of sor
pimms in the Nipecian ecollee tion phomis i the world ealleot an
prown af Smmar e in 1004 aad 1065, prrov ol S, Nipevio fn Logh,
arvvonpcd by provine:s of oripin nrranped by conntriva of oripin,

e e e e e e -

IMrovine e y {ested fresiscant in Counlry ol Toenieied - | N
s 100 PGS i-:‘.';_‘l.li.. it ' tested ‘: el

Admmawa 41 41 v Incks, - Ty i .

ano 41 1 b 1IS5A e 20

Foritsting 10 4 Nigeria HELL fi

Beornu %) 30 2 Crehin 1909 I

Sokoto 4 (i1 I Valin (i 15

INTprer 24 ua ;1 Japan [l 4} 14

Rauctn 810 20 . i Vel HR 24

Iablbn 1 12 ] Muli a4 14

Renoe 24 L, 0 Ethiepin d 30

Plateaa i 3: 0 Soutly Africo 42 (tr}

Horin 11 Gl 0 Nhodesin 26 e

wanris 37 £y 0 Nesico 21 % 1

Not desimated ( 2 0 Other countrivs 145 14

Total o awd £03. e _ Total 2003 14

Table 3. desponge to doway mildew of sorghums in the workd collection peown ol Samuor e,

Nigeria in 1U65, arvanped by races,

e e T e s e =
Riww ' entrics : Fntries Riee Loentri I ST
e e a Ii--,'.lytl X resistand ¢ dested @onm v
Conspicoum bd4 o g ';'.-{ Laneens ¢ - S G 1
Durra HRAE a Nijteivimis- IPeteritas hh
Caudatum SHY! 20 Collrormn-Bivdpronf al 20
Roxburphil 160 5 Subplatan scens 41 34
Dochna 140 ] e ol 47 20
Callvorum 0 4% Suby i brescens Milo 42 G4
Nigricins (] 3 AN otleps® 402 11
Caftrorom-liaren in 17 Total 20613 14

T his comaposite ineludes .--I-J'u:in:nl-'-l wees tested with le -':-: thin -Ell l.-nl: u.- t'i‘|l'|i. i RUTER -':.'l-:
Roxburghii-Shallu, Guincense, Margaritiferum, Membeanaecum, Svel vosun=-HBroomaoeorn,
Nervosum, Nervoswm-laoliang, Dochina-Leoti, Doclina=-Amber, Dochine-Collice, Docha - Hox-
burghii, Dochna-INigricuns, Dochna Do va, Caflrorwnm=Darso, Calfrornm-=Fotevitas, Nio
rans-Nicolor, Sumae, Condatum-Guneense, Caudatuom- Bicolor, Candaium-=Dochnn, Duar
Roxburphii, '!'lnl_rnAI‘.h-!nla:-nlrm'-‘nlu, Nandyal, Durra-Nigricans, Durra-Kovra and Cornmm,

Most of the resistant Hnes solecled were veey (1all and none was saitable for mcchanien)
harvesting, Twenly-cipht wore crossed with the sterile A dine of Combine=Kalfiv=60. The g
hybrids have been grows through the 17 pencration and o number of the 10y propenies have
Lbeen buckerogssed to Combine=Kafir-60. 'I'he [*1 progenies that were fertily were backer ossed
to the A line of Combine=Ralir-60, 'The objectives of the crosses and bockerosges wore us
follows: ‘T'o provide malerials for sludying the inheritinee of downy mildew, to determine
which of the male pments will vestove fertility of the 175, and to detertoine which male par-
enls may Le potential 1) Tines ey indiented by staality ol the 1)g.

RESLLTS
Twenly: two Haed dn the Nigevian eollection were veglstant to downy mildew in both years

(Table 1), Wight of the 22 came from the Adamawe Provinee, ol the eagtern border of nort-
ern Nigeria, Lines collected In the western end soathern provineo: were sl rusceptible,
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Fonrvteen percent of the entei 1o the wog B colleelion v o etant o ooy nal by

(Vi Sand 4) Toe Wghest percemtape of vesistone entefes wains found §n s p bt eul
lected nosovthiern Alelea (Table 2), S Ay =soeven percent of the collections tade I South Al
rica wore pesicland, Thoely-five peccent of thos o Trom Rhodes b wore resbstant, “The g
ceatnge of r.'.r..l-_\r' iildeow posdotont et acavh o paee Ja plven in Table 3. 10 Caltroeiimn
pul e Cotlrocmu=Durea race s nave the Wphest munber of pesiotanl enteles,  Phete two
roveg ovlphisded So the comhiere puot of Abvica, Resdstont Tnes were found ool connta ie

ane 10oq)

|

I races ptudlied,

The nrevunl aloge of the Tupas appeared on ainy more plants than died e o pOre elp,
L] i | I

‘|‘\"-'I|T_\-1I'HI1 vesistint Hnen were ervossed with the steelde A Moe of Combape s Kafie- 60

{(Tuble 4), Niue o, the 20 Vi wire feom the Bigesban collection and woere coerletant fn 1004
and 1060 teete,  Elesven gave satoeileo 10y pli Vel buetepted thet they were peobiabily coriy
ill]_ O O more noaes restorer pen - 1Tl 1hivy wam not connplete an wll eloven Hines,
Flowers of the )4 peope b of 18 18D, 2629, tod 4974 woere nterble trom the Clre (e (1w
flest oppeccecd booaad Fobrmmey ante) the veconeoey Uers ceaed Slowor g 1 Ve Jattes pinnl
ol Aprll, “Une by proapenien of 1,5 694G, 040, 049, 304%, GTA0, 625 aod GU2 N st sl
flovea s on the pechivoaey eabme that craeeped o oo wary, bul th ceatdary tUllees whic h
Vdeasned tnoamded = Aped) et Beean & 1o 10 ced atder welling bhn o Plowe s on the prhimaney
cidimn of the ] ] g mien uf LoSe BOBD sweee pteen e biceardy Mavelh, bat By el Aprdl th
floveern o the pecondary (leps were oootile,  Sevotteen of ths twenty chphit e s peosdue e

Fevtile | TR i thiene waere bae ho panng tor L1 A Hne of Combidpe=lnfly -6,
[ i
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The I':.' host percentnge ol Hnes poeorstomt to downy mmualdew wan found in the Calfroroum

|"|,|_'.:-.ur,::'i..'iua_.-' o South Afeica,  atil e (2) aloo tound the Kalive (o he the moagt pecdstont

{to dowiy adbdew, Phls Tudde sates Gl e peapeapbde padol ol oripin o corghams wille posiut-
ance 1o downy mil Yo bs Lhoe southesn ol Aelea, ae djpeape o probably been o thal
pyen Top o Jomgr Lhine poek thie ot il LG fe peodotanat: s ocemrrodl over oo naabor of
yeare, e pesdstant i hie e el pan et Vopentral Africs andd into (b enaterp
]""'-: R R IS A 1] ‘\‘II"II'b. MUl e n et Y wine fotnad By mvatorhnd collected in e NI
piat) s ealeorn aerd sl porthie pe Napevin,

The Tpel thal ronne Fetomt 1 wenoe coll | i 01 paetn o the world (vpesl
thoat those pre probinddy Al et poones Tor pesditance, nml thal phiysdadogc vaecn ol i
Bty uecne,  Morg by AR nei et an Ehaesie o, il

Thwe peowedng of plaate fodnd veil can be unod fore proas sercentng of larpge mmehora of
Vinen, bt more retmed fechofgues e pecded to dentity phy sfologic races and to siady the
mode ol dnhecitance of =eristonce, Pheomethod deserilicd by Salcewilie ond Thivomalachae (5)

ofleen proanlse,

Phe produetion of aterile flowors fram Fpopiaato duping 1 chruory, followed by he pro
duction of feetile, or partly tertile fToweos by Aped! presents andnteresting olopgical problean,
The sl in fortilty may bie consed by ey brontents) changes that oconered over thin perfod

ol tme, Some ol thi se weres nere o in temperafore, lnepenee in homidity, chunpe in dny=

Yenpth vt Jipht (quitlity ., An tho '.".' ol tnerc anes! theee were more dircet vaves frean the
gute ol ¢ chanpe At ced-Hpht/Blae= ekt ptior . dhere were also imurked chages o the
bosi papinlt TRy e A L T AT ety the e bt § el pverired 4 jeat .|ll-.;'!-' fov 100 NI,
el Lh vocndary Ullves onothe same olonts vongond T o 0o B fect {n hodght do Apeils o,
the change in fertility of the Howers ond the el i deedpht of the g tants were probably e
resulls of hormoae or sucdn chatgee G the pdanne. Glbboee e el ds Looowin to altecl dnte ynodi
lhgeth,

1l riatlon i e e ooof Lty of th> 1y plants [rom evossen hotween yeslstont
]I-‘ I il ferd! i oL ] | by =01y i t i Bl yoar e Iforent ety mierhnan T TG
wting for pesworation ot ol parenbe, Further oo ptipation on this problem woold Le
worthivldle,
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