NOTE

N. Ozeretal. (2002)Phytopaasitica30(4):xxx-Xxx

Effect of SomeOrganic Amendmentson Onion Bulb Rot

N. Ozer N.D.Kodydl, M. Mirik, H.SoranandD. Boyraz

Theeffectof soilamendeavith stalksof sun ower (Helianthusannuud..), alfalfa(Medicayo
sativa L.) and Hungarianvetch (Vicia pannonicaCrantz) on onion bulb rot causedby
FusariumoxysporuntSchlecht.f.sp. cepag(Hanz.) Sryder Hanserand Aspegillus niger v.

Tieghemwastestedn asoil naturallyinfestedwith the pathogensinder eld conditions.All

treatmentssigni cantly reducecbulb rotincidence.Thefungalandantibacteriapopulations
variedamongall of the amendedestedsoils. Heterotrophicfungal populationswere more
effective thanheterotrophidacterialpopulationsin the suppressiomnf disease The highest
populationof fungal micro ora was found in plots amendedwith sun ower stalks. The
carbon-to-nitrogematio and available moisture contentof amendedsoils have an indirect

suppressie role on diseaseby increasinghe heterotrophidungal population.
KEY WORDS:Onion (Allium cep3; organicamendmentpulb rot.

Chickenmanure(8), S-H mixture containing
bagasserice husks, oyster shell povder, urea,
KNO , Casuperphosphat@ndmineralash(19),
wheatstraw, clover strav anddung(12), onion
residues(4), coffee hulls and farmyardmanure
(13), and oil cakes from groundnut, mustard,
sesameand cotton seeds(17), were found very
effective for the controlof Fusariumwilt disease
of bean,celery melon, peas,radishandtomato
causedby Fusarium oxysporum It was noted
that differentparametersuchas nitrogenlevel,
microbial populationandsoil pH playedarolein
suppressionf thedisease$2,8,12,13,19).

Bulb rot of onion resulting from basalrot
andblackmold, causedy Fusariumoxysporum
Schlechtf.sp. cepae(Hanz.) Sryder & Hansen
and Aspedqillus niger v. Tieghem,respectiely,
causeseverelossedn all areasf Trakyaregion
where onion (Allium cepal.) is grown exten-
sively. Both fungi are seed-and soilborneand
aregenerallypresenbnthesamebulb (5,10,15).
It was demonstratedhat chemical control and
useof resistantultivarsdid notprovide sufcient

control (14,16). On the otherhand,the effect of
organic amendment®n onion bulb rot hasnot
yetbeeninvestigated.

The purposeof this researchwasto (a) in-
vestigatethe possibilitiesof suppressingonion
bulb rot in eld soil amendedwith dried stalks
of sun ower, alfalfaandHungarianvetchgrown
in Trakyaregion; (b) determinecertainproperties
and the microbial populationof amendedsoils;
(c) evaluatethe effect of the microbial popula-
tion on diseaseseverity; and (d) the effect of
the carbon-to-nitrogematio (C/N) and available
moisturecontent(MC) in soil, on microbial pop-
ulation.

Plant material and application After crop
hanest the stalks of healthy sun ower, alfalfa
and Hungarian vetch were collected from an
experimentalareaat the Faculty of Agriculture,
University of Trakya, Turkey. The stalkswere
air-dried and then cut into 10-cm-long pieces.
Two onion elds in Tekirdag province, known to
be naturally infestedwith Fusariumoxysporum
f.sp. cepaeandAspegillus niger, wereselected

Receved July 25, 2001;receved in nal form Jan. 29, 2002; http://wwwphytoparasiticerg postingJunels,

2002.

Dept. of PlantProtectionand Dept. of Soil Sciencesfaculty of Agriculture, University of Trakya, 59030

Tekirday, Turkey [*e-mail: nurayozer@hotmail.com].

Dept. of Biology, Faculty of EducationUniversity of HacettepeAnkara, Turkey.

Phytopaasitica30:4,2002



for the experiment. Stalks of sun ower (He-
lianthusannuusl.), alfalfa (Medicayo satival.)
and Hungarianvetch (Micia pannonicaCrantz)
(3009, 250g and500g m , respectrely) were
incorporatedseparatelyith thetop 0-15cm of
soil 18 weeksbefore saving. The amountof
materialusedwasthe averagedry plantyield per
m . Thebioassaywasarrangedn a completely
randomizeddesignwith four replicatesof 1 m
plot size. Plotswith noamendmentvereusedas
controls.

Plant materialswere left to decomposeun-
der natural climatic conditions. The monthly
averagevalues(Oct. 1999—-Feb 2000) of these
parametersn this processare shavn in Figure
1. At theendof this period Kantartopu',alocal
onion cultivar, known assusceptiblgo A. niger
and F. oxysporum(15), was savn in eachplot
at5gm . Fourmonthsafter sowing, bulbs of
25 plantsfrom eachreplicatewere collectedat
randomandexaminedfor symptomsof basalrot
andblack mold; diseasencidencewasrecorded
asthepercentagef rottedbulbs.

Micr obial isolation At the end of the onion

cultivation period, samplesweretaken from the

rhizosphere(0-10 cm depth) of amendedand
control soil and then air-dried. The samples
weredilutedfrom10 to10 ,5gof soilwas
mixedin 45 ml of 0.1%wateragarwith blending
for 10 min at high speedon a magneticstirrer.

The fungal populationswere determinedin a
10 dilution, plated onto PDA amendedwith

50 g streptomycirml . Bacterialpopulations
wereisolatedand enumeratedn nutrient broth
agarfrom a 10 dilution. A 1 ml aliquot of

diluted suspensiong/aspipettedontofour repli-

cateplatesperculturemediumandincubatedor

48 h (for bacteria)or 72 h (for fungi) at 24 C.

Colonieswere enumeratednd populationsex-

pressedscolory forming units (CFU) pergram
of soil.

Physical and chemical analysis of the treated
soils Particle size distribution was measured
using the Bouyoucoshydrometermethod; or-
ganiccarbonby themodi ed Walkley-Black pro-
cedurejtotal nitrogenby the distillation method;
soil pH in a 1:2.5 suspensiorof the soil and
water (9). Field capacity(%) andwilting point
(%) weredeterminedn 1/3-barand 15-barten-
sion; available moisture(%) was the difference

betweerthe eld capacityandwilting point(18).

Statistical analysis The values of disease
severity andmicrobial populatiorweresubjected
to analysisof varianceand meanrankingvalues
weretestedusingDuncans Multiple RangeTest
(P=0.05). Correlationanalysiswas usedto de-
terminemicrobial population,diseaséancidence,
C/N ratioandavailableMC.

In bothexperimentsall amendmentseduced
onion bulb rot signi cantly (P=0.05), with no
signi cant differencein diseaseseverity among
thethreeorganicamendmentm eitherarea(Fig.
2). Although reductionwas recordedin both
areasby all amendmentsdiseaseincidenceas
low as2% wasobtainedwith sun ower stalksin
experimentakreall.

Amendmentswith mary organic materials
suppressed-usarium wilt on different plants
(4,8,12,13,17,19). Soil amendmentswith the
stalksof sun ower, alfalfa andvetchremaining
in the eld were usedfor the rst time in this
study for the suppressionof A. niger and F.
oxysporumcausingonion bulb rot in eld soil
undernaturalclimatic conditions.

Somepropertieof theamendedoil for both
experimentalregions are summarizedin Table
1. Fungal populationrangedfrom 0 to 4.57
log CFUg inthesoil of experimentalareas.
However, no fungi were detectedn the control
plots of areall, wherethe incidenceof bulb rot
was 66% (Fig. 2). Fungalpopulationin both
areaswas signi cantly higher (P=0.05) in the
soilsamendedvith sun ower stalks.

Bacterial population ranged from 7.63 to
7.97log CFU g per gram of soil in experi-
mentalareal. Populationincreasecdnly in soll
amendedwith vetch stalk comparedto control,
but this increasewasnot statisticallysigni cant.
However, in experimentakreall allamendments
causeda decreasén the heterotrophicbacteria
populationandthe decreasevasstatisticallysig-
ni cant in soil amendedwith sun ower stalks.
Isolationmethodsusedin this studywereselec-
tive, allowing detectionmainly of fast-greving
microolganisms.

The incidenceof bulb rot was highly neg-
atively correlatedwith the fungal populationin
bothareagr=-0.83andr=-0.72for experimental
areasl andll, respectiely). However, the rate
of bulb rot increasedwvith higherbacterialpopu-
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lationsin both areas.In soil from experimental
areall, bulb rot incidencewas highly positively
correlated(r= 0.82) with bacterial population.
Thiscorrelationwasnotsigni cant (r=0.30,P
0.25)in experimentalareal. Similar trendshave
beennotedwith dry strav, young fresh leaves,
andwhole freshleavesamendmentsuppressie
to Fusariumspp. on tomatoand cotton (3,12).
Contraryto our results,Barakatet al. (1) found
that the addition of a mixture of barley strav
and faba bean seed powder to soil increased
the populationof actinomycesexhibiting antag-
onismtoward Rhizoctoniasolani and Fusarium
solani in cowpearhizosphere. Antagonismto
soilborneroot pathogensvasthe maincharacter
istic of thesepopulations. However, this effect
was not consistentand varied with the type of
organicmatterandof pathogeriested6). Fungal
populationand diseasencidencewere lower in
experimentalareall thanin areal. It is assumed
thatfungal populationshave differentantagonis-
tic characteristicaffectingthe plantsubstratem
experimentalareal. Lockwood (11) statedthat
thereis “substratumantagonisnin thesoil”.

The averageC/N ratio and availableMC of
soil increasedin soil amendedwith sun ower
stalks (Table 1). There was a positive corre-
lation (r= 0.58 and r= 0.70 for areasl and I,
respectiely) betweerthe fungal populationand
C/N ratio. However, the highestincreasdn the
populationwas recordedin plots amendedwith
sun ower stalks from both experimentalareas.
The bacterialpopulationwas highly negatively
correlatedwith the C/N ratio in experimental
areal (r= -0.99) and Il (r=-0.83). Bora et
al. (2) reportedthat the fungistasisin soils
cultivatedwith different plants(tomato,pepper
watermelon, cotton) was positively correlated
with organic matter and total nitrogen content.
The addition of fababeanpowder (high N) in-
creasedsoil antibiosisagainstF. solani whereas
the addition of barley strav (low N) increased
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it againstR. solani (1). However, it was noted
that there was a delicate balancebetweenthe

availability of celluloseand suppressie or con-

ducie propertiesof the grovth mediumfor R.

solani (20). The currentstudy shaved that the

incidenceof diseasewas lowestwhenthe C/N

ratiowas11.29. In our soilsthe C/N ratio hada

rolein diseasesuppressiosincethe competitve

fungalpopulationvariedwith increasingC/N ra-

tio. Fungalpopulationin thepresenexperiments
might be cellulolytic becaus@f the high content
of cellulosein sun ower stalks.

The available MC of soil amendedvith the
otherplant stalkswas similar to that of the con-
trol soil. Available moisturehadthe sameeffect
onthefungalandbacterialpopulationasthe C/N
ratio. Our resultsalso shav that the available
MC causedanincreasean fungal populationand
thushadanindirectsuppressie effecton disease
incidencewhen sun ower stalks were usedas
organicmaterial.

The air capacityof containermediahasa
direct effect on oxygenlevels in the root ervi-
ronment(7). Oxygen,usedby mostmicrobial
populationsfor competition, was found to be
enhancedby barley strav and faba beanseed
powder (1). Sun ower stalk particlesgenerally
arecoarseandimprove soil aeration,suggesting
thatthesestalks,similar to thoseof barley straw,
couldbe suitablefor aeration.

Sun ower stalksare generallyburned after
hanest, which is detrimentalto the erviron-
mentand causesair pollution, while alfalfa and
vetch are being evaluatedas food for animals.
Our studydemonstratethattheincorporationof
theseplant wastes— especiallysun ower stalks
— to soil after hanesting could suppressbulb
rot diseasein onion. After more detailed ex-
aminations,theseplant wastesmay be utilized
as alternatve materialsfor diseasecontrol in
organicfarming.



TABLE 1. Somepropertiesof the soil amendedvith stalksof differentplantsin experimentalareas
I andll

Plant Microbial population C/N Field Wilting Available pH
material (log CFUg soail) ratio capacity  point moisture
Fungi Bacteria (%) (%) (%)

Experimentalreal

Sun ower 4.57a 7.63a 10.57 28.24 14.92 13.32 7.14

Alfalfa 4.27ab 7.78a 9.67 29.33 18.43 10.90 6.93

Vetch 4.31ab 7.97a 7.83 27.18 15.10 12.08 7.03

Control 4.00b 7.88a 8.75 26.12 15.88 10.24 7.12
ExperimentalAreall

Sun ower 4.50a 7.76b 11.29 27.40 13.65 13.75 7.71

Alfalfa 1.00b 8.01ab 9.71 23.61 13.36 10.25 7.72

Vetch 2.10ab 8.16ab 8.27 26.72 14.84 11.88 7.73

Control 0.00b 8.24a 8.95 25.37 14.02 11.35 7.73

Valuesaremeanf four replicates.
Within columns meandollowedby acommonletterdo notdiffer signi cantly (P = 0.05)accordingo Duncans
Multiple RangeTest.
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Fig. 1. Monthly averageair andsoil temperature$¢ C) andrainfall (mm) duringthe experiment.

Fig. 2. Onion bulb rot incidence (%) in the soils amendedwith stalks of different plantsin
experimentalareasl and Il. Columnswith the sameletter do not differ signi cantly (P=0.05)
accordingio Duncans Multiple RangeTest.
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