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Mycofloraanalysisof hybridsorghumgraincollectedfrom
different locations inSouthTexas
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ABSTRACT

Mycofloracharacterizationofsorghumgraincollectedfromdifferent locations inTexasduringthe
2008and2009growingseasonsrevealedAlternariaspp.as thedominantgenus. At the
beginningofgraindevelopmenttosoftdoughstage,Alternariaspp.accountedfor66%ofthe
recoveredfungalspeciesin2008and55.8%in2009. Atgrainmaturityin2009,Alternariaspp.
represented66.8%oftherecoveredfungalspeciesacrosslocations,followedbyBipolarisspp.
(12.8%),C.lunata(6.8%) andFusariumspp.(6.8%). Otherfungaltaxarecoveredfromsorghum
grainincludedF.semitectum,F.thapsinum,Aspergillusspp.,Phomaspp.,Colletotrichumspp.,
andRhizopusspp.Inconclusion,Alter nariaspp.wasthemostdomi nantfungal genus
recoveredfromsorghumgraincollected fromdifferentlocationsin southernTexas.
However,thereislittl eornoinformationonthereacti onof sorghumhybridsinthe

regionagai nstAlter nariaspp.

Key words: Sorghum grain mold, Sorghum bicolor, fungal pathogens, mycoflora
analysis.

INTRODUCTION

Oneofthemajorobstaclestosorghum[Sorghumbicolor(L.)Moench.]productivityandseed
qualityisgrainmold,acomplexfungaldisease. Thediseaseismostprevalentandseverein
areaswithmoistconditionslaterinthegrowingseason[1,2]. Numerousfungaltaxa,including
FusariumthapsinumKilittick, Leslie, Nelson et al., Manasas;FusariumsemitectumBerk. &
Ravenel;Curvularialunata(Wakk.)Boedijn;Colletotrichumgraminicola(Ces.)G.W.Wilson;
Alternariaalternata(Fr.:Fr.)Keissl;andPhomasorghina(Sacc.)Boerema,Dorenbosch,&Van
Kesterenhavebeenshowntobeinvolvedwiththediseasecomplex[1,3,4]. Generally,F.

thapsinum,F.nygamyandC.lunataareconsideredthemostcommongrainmoldingfungi
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[1,3,5]. Pathogeninfectioncan occur during floweringto grainharvest [3,6]. Grainmold
symptomsincludesmallordeterioratedseed,withdiscolorationrangingfrompinktoreddish-pink
orblackto grayish-black[3,6]. Theestablishmentofexcellentplantstandin thefieldrequireshigh
qualityseedthatproducevigorousseedlings. Seedsinfectedwithgrainmoldfungiexhibitpoor
germinationandseedlingvigor[6-10].Diseasedgrainmayalsonotbesuitableforfoodorfeed
sincesomeof theinfectingfungihavethecapacityto producemycotoxins[11,12].
Inthisstudy,weevaluatedthefrequencyanddiversityoffungalspeciesinfectingor
contaminatingsorghumagraincollectedfrom severalcountiesin southernTexas.

MATERIALSAND METHODS

HybridsorghumseedswerecollectedfromanumberofcommercialfieldsinsouthTexasduring
the2008and2009growingseasons.In2009,sampleswerecollectedwhenplantswereatthe
beginningofgraindevelopmenttosoftdoughstage(June4),andatmaturity(July10). The

sampledfieldswerelocatedinBee,Goliad,Hidalgo,Kleberg,Nueces,Refugio,andWillacy

werethreshed,andgrainsbulked. Themycofloraanalysisusedinthisstudywaspreviously
describedby Prom[10]. Onehundredandfiftyrandomlyselectedseedsfromeachlocationwere
placedinvialsandsoakedintapwaterandthenimmersedin10%Cloroxbleach(NaOCI)forl
minute,rinsedthreetimesindistilled wateranddriedunderalaminarflowhood.The seedswere
platedonhalf-strengthpotatodextroseagarandincubatedat25°Cwithal2hoursphotoperiod
for7days.ldentificationoffungalspecieswasbasedontheconidia,conidiophores,colony
morphology,andcolor,and,in thecaseofFusariumspp.,thedescriptionsprovidedbyBooth[13]

andNelsonet al. [14].

RESULTSANDDISCUSSION

In2008,Alternariaspp.(66%)werethemostfrequentlyisolatedfungalspeciesacrosslocations
followedbyBipolarisspp.(17%)andotherFusariumspp.(11.3%)(Tablel). Curvularialunata
accountedfor2.4%, F. semitectuml.2%andF.thapsinum0.5% oftherecoveredfungalspecies.
Aspergillusspp.andColletotrichumspp.werealso isolatedbutwithmuchlessfrequency.Castor
andFrederiksen[15]alsoreportedthatAlternariaspp.werethemostfrequentlyisolatedfungal
speciesinnaturallyinfectedsorghumgrainscollectedinTexasfollowedbyF.semitectum,C.
lunata,andC.protuberate. Similarly,Prom[10]showedthatAlternariaspp.andF.semitectum
werethemostfrequentlyrecoveredfungalspeciesfromnaturally-infectedseedsofsorghum
growninBurlesonCounty incentralTexas.Inlsabela,Puerto Rico,F.semitectumwasthemost

frequentlyisolatedfungalspeciesfromseedsnaturallyinfectedwith grain mold, followedbyother

- {Comment [H1]: write as5to 10 or five to ten
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Fusariumspp.,C.lunataandBipolarisspp. Alternariaspp.andColletotrchumgraminicolawere
alsoisolated,butatlowerfrequencies[16]. SorghumgraincollectedfromSantaFeProvincein
Argentinahad Fusariumspp.(F.moniliforme,F.subglutinans,F.chlamydosporum,andF.
semitectum),A.alternata,C.lunata,andBipolariscynodontisasthemostfrequentlyrecovered
fungalspecies[11].Mycofloraanalysisofsorghumgraincollectedfromdifferentlocationsin
WestandCentralAfricarevealedPhomaspp.andFusariumspp.asthedominantfungaltaxa

followedbyCurvulariaspp.[17].



87
88
89
90
91
92
93
94
95
96
97
98

99
100

101
102
103
104
105
106

Tablel.Frequencyofrecovery (%)ofvariousfungalspeciesisolated fromsorghumgraincollected fromfifteenlocationsinsouthern

Texas,2008"

Fungal species
County Alt? BipoCollCur FT \FS \EgguqlgnAspge[ 77777777777777777777777777777777777777
Bee60 12 2 10 0 0 8 6
Bee74 14 0 0 0 0 10 0
Refugio 64 20 8 0 0 8
Refugio 78 16 0 0 0 6
SanPatricio 60 28 0 0 0 2 6
SanPatricio 42 24 0 0 0 0 34
Nueces 64 18 0 0 0 4 8
Nueces 84 4 0 0 4 0 6
Kleberg82 4 0 0 12
Kleberg 38 48 0 0 0 4 8
Willacy 80 20 0 0 0 0 4
Willacy 74 4 0 0 0 0 14
Goliad 90 2 0 6 0 0 20

- {Comment [H2]: otherFusariumspp
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Hidalgo 46 24 0 0 0 0 22 0 0
Hidalgo 60 16 0 10 4 8 4 0 0
Overall

mean66 17 0.1 2.4 0.5 1.2 11.3 1.7 0.1

Sorghumgrains were collected at harvest. Onehundred and fiftyseeds from each location wereanal yzed.
2Alt=Alternaria species, Bipo=Bipolaris species, Coll=Colletotrichumspecies, Cur=C. lunata, FT=Fusariumthapsinum,

FS=Fusariumsemitectum, Fus=Fusariumspecies, Unkn=unknown, Asper=Aspergillus species, Ph=Phoma species, Cln=clean seed
(notcol onized).
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In2009,sorghumgrainswerecollectedfromthesame fieldsatthebeginning ofgrain  development
tosoftdoughstage,andalsoatmaturity (Tables2and3). Mycofloraanalysisof sorghumgrain
conductedatbeginningofgraindevelopmenttosoftdough stageacross locations
revealedAlternariaspp.withameanfrequency  of55.8%asthedominantspecies,followedby  non-
colonized orcleanseed,22.5%,andBipolarisspp.,14.3%.
C.lunataandotherFusariumspp.accountedfor3.3%and2.3%,respectively(Table2).

Otherfungalspecies,F.thapsinum, F.semitectum,Aspergillusspp.andPhomaspp. were isolatedat

lowerfrequencies.
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Table2.Frequencyofrecovery(%)of fungalspeciesisolatedfrom sorghum graincollectedfromseveral locationsinsouthernTexas,

2009"

Fungal species
County Alt? BipoCollCur FT FS FusUnknAsperPhClIn
Bee24 2 0 16 0 0 2 4 0 10 42
Refugio 68 20 0 4 0 0 8 0 0 0 0
Hidalgo 88 10 0 0 0 0 0 0 0 0 0
Hidalgo 74 0 2 2 2 2 4 4 4 4 20
SanPatricio 60 12 0 0 0 0 2 0 0 0 26
Nueces 6 2 0 0 0 0 0 0 0 0 92
Willacy 46 50 0 4 0 0 0 0 0 0 0
Kleberg 80 18 0 0 0 0 2 0 0 0 0
Overall
Mean 55.8 14.3 0.3 3.3 03 03 2.3 1.0 0.5 1.8 22.5
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'Sorghumgrainswerecollectedat thebeginningofkernel development tosoftdoughstage, June4. Onehundredandfiftyseeds
fromeachlocationwereanalyzed.

2Alt=Alternaria species, Bipo=Bipolarisspecies, Coll=Colletotrichumspecies,Cur=C.lunata, FT=Fusariumthapsinum, FS=Fusarium
semitectum,Fus=Fusariumspecies,Unkn=unknown, Asper=Aspergillusspecies,Ph=Phomaspecies,Cln=cleanseed(not

contaminated).
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150
151  AtharvestAlternariaspp.accountedfor66.8%oftherecoveredfungal speciesacross locations,
152  followedbyBipolarisspp.12.8%,C.lunata6.8%andotherFusariumspp.6.8%(Table3). Other fungal
153  species isolated in low frequencies  includedRhizopusspp. andPhomaspp.




154  Table3.Frequencyofrecovery(%)ofvariousfungal speciesisolatedfrom sorghum graincollectedfrom several locationsinTexas,
155  2009*

156

157 Fungal species

158

159  County Alt BipoCur FS FusUnknPhCInRhz

igg Beeb56 6 2 0 4 4 4 12 12

162 Refugio 58 18 20 2 2 0 0 0 0
163 Hidalgo 72 8 6 8 6 0 0 0 0
164 Hidalgo 62 22 6 2 8 0 0 0 0
165 SanPatricio 62 16 6 4 14 0 0 0 0
166  Nueces 78 10 0 6 6 0 0 0 0
167  Willacy 66 16 6 4 8 0 0 0 0
168 Kleberg 80 6 8 0 6 0 0 0 0
169

170  Overall

171  Mean 66.8 12.8 6.8 3.3 6.8 0.5 0.5 15 1.5
172

173 'Sorghumgrainswerecollectedat maturity, July 10. Onehundredandfiftyseeds from eachlocation wereanalyzed.
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2Alt=Alternaria species, Bipo=Bipolarisspecies, Cur=C. lunata, FS=Fusariumsemitectum, Fus=Fusarium species, Unkn=unknown,

Ph=Phomaspecies, Cln=cleanseed(notcontaminated), Rhz=Rhizopusspecies.

TherecoveryofAlternariaspp.inBee,Nueces,andWillacycounties,C.lunatain sixofthesevencounties,F.semitectumin HidalgoandNueces
counties,andotherFusariumspp.infiveofthe sevencountiesincreasedsignificantly atharvest,whereasthepercentageofnon-colonized or
cleanseedsand,toalesserdegree,Bipolarisspp.andPhomaspp.decreased. Generally,thisindicatesthatsomefungalspeciesthatare

presentearlyonthedeveloping graintendedtobethedominantspeciesinthegrainmycofloralaterintheseason.Thefrequency ofisolationof different fungal
species fromsorghumgrain collectedinanumber oflocationsinSouthKorea showedA.alternata,A.flavus,C.lunata,F.
moniliforme,andPhomasp.asthedominantspecies[18],while,F.thapsinum,F.nygamyandC.lunataare themostcommonly-isolatedgrain
moldfungiatotherlocations[1,3,5].  However,thisstudyandothershaveshown,Alternariaspp.,F.semitectum,  andotherfungalspeciesare  usually
thedominant speciesassociatedwithnaturally-infectedgrain[10,11,15,16,18]. Dataobtainedfromtwoweatherstations(Nuecesand
HidalgoCounties)in2008notedtemperatureforthemonthsofJuneandJulyrangedfrom20.6Cto37.8Candprecipitationrangedfrom5.1 mm
to78.7mm,whilein2009,temperatureforthesame monthsrangedfrom18.9Cto39.4Candprecipitation rangedfrom2.5mmt020.3mmThe
lackofrainandhightemperaturesduringthe2008and2009growingseasonswerenotconduciveforgrainmolddevelopmentintheregions

wherethesorghumgrainwascollected.

CONCLUSION

Inconclusion, Alternariaspp. wasthemost dominant fungalgenus recovered fromsorghumgrain collected from different locations in

southernT exasin2008and2009. However thereidittle ornoinformationonthe reactionofsorghumgermplasmagainstthisfungal  species.
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Disclaimer:Mentionoftradenamesorcommercialproductsinthispublicationis solelyforthepurposeofprovidingspecificinformationand

doesnotimplyrecommendationsorendorsementbytheU.S.DepartmentofAgriculture
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