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Biological Control of Charcoal Rot Pathogen 
(J1acrophomina phaseolina) which Infects Maize by 
~onpathogenic Fusarium solalli f. sp. psidii 

R. O. N. Singh and S. A. K. M. Kaiser ' 

Abstract 

~ exploratory Study was undertaken of the possibility of controll ing charcoal rot 
j)bcoplromina phaseo/ina) of maile by inoculation of the host with Fllsarillm so/alii 
f.sp.psidii the incilanl of will of guava but nonpathogenic to maize. It was observed that 
__ protection of maize plants on steril izcd soil could be achieved against AI. phaseo/illa 
ilriDoculation of thc host with the nonpathogc n before inoculation with the pathogen 
- .3%) andalsoby mixed inocu lation with the pathogen and the nonpathogen (86.7%). 
£ Doni f.sp. psidii was antagonist ic 10 M. phaseo/illa by rcducing growth arid spread .the pathogcn in the inoculated taaizc stalks. The antagonist was also able to inhibit 
-=u growth and reduced sclerot ia production of M. phaseolillG in cultu re. Culture 
iirraIe of the nonpathogcn also resulted in a high inhibit i6n o f germination o f sclerotia 
... the pathogen. Similar phenomenon on sclerotial germinat ion was also observed in 
6e c:J:tract of maize stalks inoculated with the nonpathogen. 

Introduction 

o.ct:pt on the biological control of plant diseases first came from the rcpon ofWeindling 
IIJl3..l) ..... ho observed that a saprophyte Trichoderma ligllorum (7: I'iride) reduced the 
~enici tyof Rhizoctonia sololri. A fe w yeHTS later it was demonstrated by Mullcr ct 
_(1939) who observed that the avirulent strains of PhylOphora infestans preventcd 
iJCDIO tuber TOts by subsequent inoculation with sporangia of the virulent strains of the 
_blight pathogen. Following the classical work of Muller et al (1939) many workers 
-=n' succcssful to induce resistance to diseases in plaint by simultaneous or s uccessive 
iIIc!allation ..... ith two pathogens (one pathogenic and the other nonpathogenic) where 
6e interac tions were among different races o f pathogens (MCCt.URE 1951), among dif
krenl species o f a genus (MATTA 1 %6) wand among diffcrent genera belonging to d if
k:renllypes of disease inciting agents (PHtLUI'S et a!. 1967). 

~gh chan;oal rot (Mucrophomiltu phascolillU (fassi) Goid) is a major stalk rot 
~ of maize (lea mal'S Linn.) in India capable of causing appreciable damage to 

• Dl:paruncm of rtan~ f.lholQ&y. AgricuhuflIl R~a,clt Complu Didlum Chandra Krishi Viswav idyatay. 
~Y~'1l·74 t 23S.Wesl!kngal/lnd;a 

153 



slandrng crop in comparalively dry and low rainfall arcas oflhe couNrRy (RENrRo aND
U'-'-$R!p 1976, PAya( aND SThRMA 1978), the infornätion is scanry on is managemenl
using biological mclhods. The prescnL papcr rcpoils on thc possibilily of sonc
artrgonß(9 to be used in rhe biological nanagemcnt oflhis d;ease jn fururc.

2 Materiaßand mcthods

Thc$udy was undonakon dudng,?älseaso. (Dcccnbcrro April) in the Depanmenl ol
Plant Palhologl tsidhan Chandra kishi Viawavidywalaywa, klyani. We$ tsengal.
Frcm ecologicai poiir ot view lhe exkting ,eader condition al Kalyani d!ring rabi
season are conducive for the developncnt of charcoal rct of maize (hrsER ^ND D^s
1988). fre palhoeen M pldreor,, was holaled fron the sclerotia occuring in lle
dßeased naize $alk while Ä6adl,, s,la"t (Mart.) Sacc. tsp. psdi Scngupta obse^'ed
nonpalhogenic lo mäize, was isolated lion wined guava plant. A susceptiblc maizc
jnbred line, CM-2O4 was planLcd at thc cnd of Decenber in largc (31 cn diamcrct
eailhei pts filled wih $eilized gardetr soil and compost (5r1 rario). Befole planrjng
12 g orammoniun sulphate (AS),7.5 g ofsupeBphosphate(SP) and 3.6s ofnudare of
potash (MP)were nixed in the soil ofeach potfolbawingrhe nonal agrcnonicprac,
ticcs wilh N, P and(fedilizd dosos @ 400 kgofAS,250 kB otSP änd 120 kg ofMP/
ha. AfterSemination oneplanlwas naintained in€ach pol using nearoptimum ideä-
rio n with slerilc tap watcr at leguld inrcNah.

Prole.tion expeimenl

Protcclion experincnls wlh ionpathogenic organßh wasconducted in lwoways: (a)
by prior inocDlarion wih the nonparhogen followcd by inoculation with thc parhogcn
(x) and (b)by mixed inoculation wlh borh (+). fte pathogen and the nonpathosen were
spararely glown in potato dextosc brolh (PDB) in 250mlEdenneyerflasb at 29 +
1"Cfor 14days. Fungalsusp€sionw6thenpreparedsepantelyby adding 150 mlster
ilc tap watcr to lhe mycelial mal ofeach flask.750 nl oflhe pathogen suspension wö
found optinum for inducing intection to an individuä] plant- For nonpäthogen al$,
säne volühe ofsuspension prepared as above ws fouf,d oplinum for invasion ol maizc
@ls. In pdorinoculation, rheplanlswere fks inoculaledwilh nonpathogen suspension
about 10 days beforc flowering. Thiswas folowed by jnocqlation wilh pathogen su'
pension when507,ofthe pßinocülaledplänß had flowered. lnmixedinoculation,lhe
individual planß at 50% flowering slage werc inoculated with lhe nixlurc of cqual
volüm€ (750 ml each) ofboth the organisms. Each hearnenlconbined 10 planrs and
was replicaled5 lines. In oneserofcheck, theplanßwere inocllaledwlh rhcparhogen
only and in anolhersel theywere leli uninoculated. Dßeasesymptoms werc recoldcd
25 däys aftd inoculation by spllting opcn thc internod€s longiludinally following 1 to
10 (1= lery slight 10 dight infecton and ion very heavy infcclion leadinSto theprena-
ture wilind sale (P^r ( AND SraRMÄ 1978). Pücenlaee reduction on charco.l rot
incidence in lhosc maizc planßwascalculated using a formula descdbcd eadier(bts
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r. sD srir0uP"\, 1977).

ii-rkins oD rcoß and nalk Prcduccd by thc Palhogcn or thc nonpathogcn alone and

r:::: combinalions wcre also obscned by recordingaveragc lenglh ol(xrs, cokÜ ol
_-,:Jrd mns and slälk, rnd per.eitagc ofrooß intucled

+n@gonisn 10th. pathoSü (}1. Phas€olina.) rl /t. ro,?athogen ß.solariJs!

1-_::gonism lo ilrc pathogcn by lhc noipathogcn in naizc salk (h tivo rvas d"ccllv

i:::.d hy thc toolhpick mclhod olinoculllbn (Yo!Nc 1943) Thc pathogcn ̂ 'd lhc

i _.ilhoscn serc sctaratcly nrultiplicd on ound banboo toothpicks a1 29 1 l'C io! I 4

: r i  a id rvcrc  used lo r inocu l r t ion .  ln  ooeSe! .  thep lan lswere  r id  inocu la lcdwih  the

1_tarhogcD ata spolon lhcbasil inlcmode at floweringfollo{edbvinocülaiion \tnh

i : l i tho .scna1 ler7daysa lanothcrspot25cmaladonopPos i ts ide  lnanothersc t .

i?.lanßweE simuXaneouily irocuhlcd siLI lhcpalhogcn and thcnonpathoScin slml

rlr as bdbrc. Fo! codparison. one set ofplanls were inoculaled wlh the palho8cn

ir::. Eich treahent conrained 6 phnls and Was tcplicatcd 5 times Discrsc scvcotv

._-.nudicd 2l days aftcrinoculalion lbuowingthe I to 10sca1c asbeiore

i-:rsodhm tu rir? wasobscncd by placing nycclial dßcs(6 nn dian ) otthe patho

: : :  rnd  n . . ta lhogens in ru l lan$u i ly  on  PDAt la lcsä l  ad i$aocc4cm apan l iom cach

i : r  Suchp la lcs . rcp l i carcd5t idcswcrc incuba leda l29r lCanddat !on lhe inh ib j_
::r z.ne lvere recordcd ailer7 days.

::: n!dying lhe sclerotia Fpulation 5 discs (10 mn dianr.) {ed cul aler I davs tonr

:'. toilir. oilhccotony otthc palhogcn licinglhc nonpalhogen and thesewere placcd

:.:0 ml $edle dßtilled walerin 100 nl Edenmaycr flasks The Ilasks were lholoughlv

i'i\.n if a draker ior3ll minules and thosuspcnsior waspasscd through two scrccnsoi

:1r rn and:00{m ro eliminatc myceltrn and lhes!bshatum on which thc funguswas

: . rsn  Thedünb$otsckro t iaper f i c ldundor thc lowpowcro tan ic roscoPcwasthen

EIJe.t of .rlh!rc Jitttute oI the nonpathosen on sefünaäoa oJ Yletutia oJ the

ft. pilhogen was Srown on PDB in 250 ml Edenmey flasks at 29 t l"C for 10 days

ft. culturc otcach flask qas passcd lhrcueh mudin cloth and the cullurc lilharewas

:i.. ccntriluged at 3,300 g lbr20 minotes at40'Cafterwhich the clearsupcrnalanl was

- .b ra incdand i twas in rmed ia le lyuscdas lenso lu tbn  Sc lüo t iao l thcpa lhogcnrvcrc

irßriled frcm thc mycelial naL (grcwn on PDB in 250 mI Edcnnreyer lasks at 29 r 1

a tur l4 dayt lhrclgh rcpcätcd blcnding, thcn suspetdiig in sterile wat$ followcd bt

JJclnration rnd ünally passing thc scierotjal mlss lhrough lwo sctens ol 170fnr and

i o(m lthwcd by washinS vilh runnioa tap watcr' liaNcstcd ndss was lillcrcd bv



r r\D Srrcuh. 197?).

!:-proms o. rools and shlk produccd by lhe palhogen or the nonPathogcn ähne and

r::: conrbinalions wcre aho obscrved by tccotding avcragc lcnglh ofroots. colour oi

:-i:!.d tuols and stalk, and pcrccntage ofrooß inilcred

l,bsonisrt tothe Nlbgen fM. phas€olina) äJ t. norpdthoSen (F,solanif.sp

:-::Sonßn ro rhe plthogen by rhc nonpailDgcn in maizc ndk 0, tt was dirocllv

<-ji.l hl lhc dxtrpick nclhod of inoculll'on (Yo!N., 1943) The pathogei a'd thc

:: _:rhogen wcrc sctarakly muliPlied on rcund banboo loothli.ks al 29 1 l"C frt 14

r\ s and wcrc used ix inoculition. ln onc S.t, thc planswcrc ltst jnoculatd wilh lhc

a :_ .a rhogc .  a taspo lon  lhebasd in le ' iode  a t  f lower ing to l lowedby inocu la t l )n  wnh

ri rilh.gei altrT days al a.othcr slot 2.5 cn spadon opPosile sidc ln anothcr sct,
-: 

flantswcrc sinultancoüsly inoculatcd wilh rhepathogen and thc nonpathogein snF

-lf as betore. Fo! conpari$n, onc set ol planls werc inoculated with thc palhoscn

r_-:. Each rcalnc.l conlaincd 6 phnts and Was eplicatcd 5 limes Dise.se sevenly

:-1r nudied 21 days aftcrinocülation ftilowing thc 1 lo l0scalc asbeiOrc.

:--:3!onßn tu !ü,? wasobsencd by pla.ins nycelial discs(6 mm diam ) ofrfie Patho

:-_ 3nd nontattrogensinlltancouJy on PD^platcsar rdistancc4 cn apail üom each

::_rr Such pldcs. replicalcd 5 lines werc inclbared at 29 I I C and data on lhc inhibi

I 1 r)nc würc r.cordcd aücr7 days.

a :nud l ing thesc lcnx iapopu laL ion5d iscs( l0dnd iarn)wcrocuta l tc r9davs l ionr
r: ponion oflhe colony otthe palhogcn läcinglhe nonparhogei and Lhesewerc Phced
- j0 ml seri le dßtilled waler in 1 00 ml Eilcnmrycr flasks Thc l.sks wcrc rhorough lv

!_r\.n in a shakerfor30 ninules and thesuspension waspasscd lhrough two screensoi

:1r(n and 300tm lo eliminare mycelium lnd lhesubnmtün on which thc funguswas

i : . \ \n  Thcoumbc 'a isckro t iaPcr l ie ldunder rhe lowpowe.o tan iüoscoPewasthen

EJfed of cultur. fltate oI the nonpathos.n oa g.min6ot of scletutia o! the

ü. tilloBen was giown on PDB in 250 n] Erlcnncv flasks at 29 ! l'C for l0 davs

fte cullure oleach flask was pa$ed lhrough mudin clolh and the cuXuß tilrale was

:i:o cenriiuged d 3,300 g tor20 nioutesat40"Caftüwhich thc clcarsuPetnatant was

r l r i incdand i twas imncd ia tc lyuscdas les tso lu l ion  Sc le ro t iao f thepa lhogenwere

13Fe{ed ftom rhc nrycelhl mat (growf on PDB i! 250 nil Dilcnmcvcr flasks at 29 I l

Clbr l4 dayt thrcugh rcpcatedblending, then suspendingin $edlcwaler tollowed bv
jr.lnrirnin rnd finally passing lhc sciedial mass ilrcugh lwo screens of 1704m and

:itrrn lbllNcd by wadring wilh runniDs taP rvarcr. Harcsted d.ss was fillcrcd bv

r55



addingltw drcps of27, sodium hypchlorjle solution, lhen wäshed in srelilc walq and
an dded. viabilily ofsclerctia was then te$ed on noht filtcrpaperand neaily 100d/, of
th€m w€re found viable through geminaLion. Gemination otsclerotia wasstudied by
adding one drcp of sclerclial suspension (approximately 20 sclelotia/field undcr thc
low pow€r oIa microscope) ofdilftrenl ecccnticaliens (25%.50%.75Ea,andonedßp
ofthe lesl solution doublegroove slidcs incubatcd in moßlchanbcrat 29 + 1'C. The
Sides, rcpliated 5 times, werc rhen obseiled undermicroscopear dittcrcnt line inrer
vals (6 hr,12 hr,18 h. and 24 hr)-

ElIed of extact hom naize stuIk iiltocuhbd ||th the nonpothqen on sckrotidl

8.rniilztiö4 ol the pathrycn

Thelesl plantswereinoculated wih lhc nonpathoSe. ailhe bdal inler,modesat tloweL
ing lsing toothpicks (YouNa,1943) as befor€. The inoculared int€lnodes werc lhcn
collecled atier 12 dayswhen thc pith tumed into pjik in colouf. Using 250 g offresh
weightofthoseintcrnodes theextactwascollected in sledleglassdßlilled waterin a
cold room at 40.Cthrougb repeatedcrushingfollowed by blendinga.d tindly sraining
throo8h nudin cloth Usingditferenr concentations(257,,50Eo,15% andLOOqo)ol\his
cxtact (jnitially beared as r00% afler exraction) as rosr solutions Beminarion ofsclc-
n r ia  wd\  rud jed  in  g ru^ !e  s l ide \  nnr  a r  )  a r  be torc .

Protection agdinn chorcoal rct ia.idef,.e

Fig. 1 shows thal a hith signiäcant rcdlction in charcoal ror incidence in maize was
achieved by plior inoculalion with the nonpalhogen lblLowed by inoculaijon with the
parhogen (77.370) as well asby mixed inoculalion with both (86.7%). Howevea noneof
lhese lest planßworewill€dwhile in case ofinoculalion with lhe pathogen alono a fcw

SlnpbÄ prducd br ffe pathosen M. phaseolina) or ndrythogeil ß. sotaii t,
sp. pstdti) done and theb conbi@tbts

Tablc I showslhe characled5ticsympromson naiz€planß inoculaled wih the patho,
gen 88 evidenced by daik brcwn discoloularion olinlernodes and presence ofsclerotia
in the di8integnred plh änd disorSanned dssues ot,?drr. similar lypc otsympLons,
except formation otsclerotiä, exGnding up ro basal internode were noriced in plants
inoculaled wfth thcpalho8cn and donpäthog€n incombinations.when inoculated with
lhe non-palhogen a1one. the invad€d lootsbeqhe light brown lopink in colour and the
pith oflhe basal intehode dso b@ane pink bul in such cde lhc root length r€baincd
normäl ,wh i le ino the ls theywereshor teL
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P Moctuphomi .ophdseoL ino
D Fusortum soloni i sD Dsidii

S oiseosc inder

= Rduciion of inrection

P t P  P + P  P  U ( e n d )

Fie. l: Eliecl otproiioculalion of maizc plant wilh üc nonpllhogen I gld'i I st F"it

loLlowed by inoculation wilh rhe pdhogenM phßeolha (PxP)lndalso bv 6ixed

hocularion ri lh borh (p+P) cD Grr= 005) rorthe 'onpdßon oldisasc lndex = I 26

Tlble 1: slmplomson rooßand ilalkolmaizc plaßtinoculaledwnh $e paüogenM

pldsdolta (P), rhc nonFdhogei A rDld,it sp 2sidi!(p) and lhehcombinalions

Early sfntbms werc dryingofrhc lorvcrdoil lcaves rrom tienp

u , ! ; ' d a n l J d '  _ . L n i s o l ' 1 - r r ' p '  , J ! a r ' \ . \ ' .  c  h F  ' \ ' '

n a n o d c  L - c " m .  v ' ,  .  J o u '  ä t r J  ü ' r n h / ' d : o n  o  l  \  o .  u  ' c d

o r .  l i l h ' n k r o l e  t r - l l  b L c [ c " r r L ' ! - ' o  1 2 5 ! n ' n d a 1  r

" c r e  
n "  e d  ' i l  . f e  f  ' h  o l  a l f . '  e d  J a l l '  i n d  i l  r h e  d n o  i d '  

i  ' J

ri($iesotroors Abour 90% rooß werc invadcd a.d thev b€c.mc

dük brdwn. Rooh wercshoxer(19 to 225cm) comparcd lo

AboutT0to 75tl, roorswere rnlrded and thev became nSnI nnr*n

s c .  n J " r ,  t o o  $  .  1 - t . e d  i n  L a b . '  b r  r h .  o o  c n . r  '

remained normal. l irh oirIc fn$ inrehodc onlv become pink 'n

r\fulOro 50% oors wse in'adcdand rhev bccamealmoil dtrk

b r o s n , i l r e t o o r l e n g r h b e c a m e s h o n c r ( 1 6 . 5 1 o 2 0 5 c m ) r h i '  t h e

plevious cases. Black btowtr dßcoloralion olthe pnh up ro 25 ro 40,

Simitar rype otsymptoms were noliced as in rhe prcvious cases bur

lessnufberot006(35 to 40E!)were inraded and lhe rool lensrh



Antdsonbm to M, phaseotina äJ R sotani I r?. pstdlt

Table 2 rhows thät a rolarl I sp. psidii was anlagonhdc ta M. phaseotrto h maize
$alk where i significantly leduced growlh ofrhe palhogen, while rabte 3 shows lhat E
so/ari f.sp. psdt irhibncd tinoar grcwth and r€duced sclerolial poputalion ot M.
phaseolina but rhe reduction in sclercrial population was not significanr.

Effecrs ofcllture filrate ofE so/arl f. sp. psiliiand rhe exract olmdzc slatks inocu,
lalcd wirh thc saDe on sclcrorial eehrindion otM ptaseotla lrc prcscnrcd by fig 2
and Fig.3 respectivelt Fig.2 shows thal percenlaSc ofscleroljat geilinarion dccrcascd
tn an almost lincariashtun with increase in theconcenrarionofculrure äXnlc. white fig
.3 shows lhar sclerotial genination also lbllowed similar partem wirh increasc in rho
concenharion of planl exf acr_

Thc posibilily of biological conrol ofcharcoal rct pathoE n M. phaseotüM intecting
najze by inoculaljür oflhe hos with E.iotrnt f. sp. pslditthe inctänr ofwitt ofguava
butionpathogcnicro maizc, hasbeen denon$raled in theprcsenlstudy. Thereaie tlw
repoils on rhe bioloSical coniotot M- phaseatina inctrjng dßcilcs on diffüeit crop
plants. Singhand Mchrclra(1980)repodcd conkotofwiltofgEm by coaringrhe seed
wilh spccies ot Aa.jflzs and Srrepronyces rvhile pande (1985) reponed ;onrol ol
preemcrgeice death ofho6eglam by addjngcullure otX rirze to lhe sced as wel as by
mixing with soil. Elad er al. 0986) aho rcpned lhat whcar bran prcparaüon of I
, , .1 " , ! / r  ro  so i l  leduccJ  in ( idence o fdr )  ruor  ru r  u r  beans .  r re  aoo"e  i "o  sp .c  *  o
?icnole/r,d werc aßo found to be anragonktic ft, M p, aseotina h vir.o rcsuttinl ia
rhc  inh ib l ion  o i l i l ear  g rcwr i i  ano  mic rc \c le rcua p tuducr ion .  In  rhe  pre ,e  I  judJ  lh r
nonpathogen f solari I sp.psiliiäho inhibilcd lnear erowrh a.d rcduccd slerotiat
poJUiuo l  o l  rne  pa thogcn M.  tu  r r rc  nudy  ru lh ( r  shuwed i rh rD ihwn u t  sch .nr ;
gemination in diffcrenl conccnüadons ofthe culrurc filtlale ofth€ nonoathosci. Th€
no lparhusen wäs a lso  änrago l is r (  ro  t re  ndhuSel  , ,  ! i , ,  by  eJ- ,  i ; r  r r ; r  and
spread ot tile palhogcn in the inoculatcd maize statk. Exracr irom lhe maize $atks
in noculal€d with rhe nonparhogen was aho highly efieclivc again$ sclerolial gcrmina
lioi ofthe pathogen- Thisanldgonßm obserucd in rh€ prcsentstudy mighr be atributed
to rhe ploduction ol some anrifungal or loxic s!b$ance(s) by E sakni t. sp. psidii
priüadly in the rhizosphere and later in Lhe rßsucs ofroors and salk otmaize plaits
resulting in the inhibjtiorofgrcfrh and sprcad ofü piaserr;,a. Such phenomc;on of
b io lo r r  o l  in  o l ln r  d ised . f \  hor  Deen rcDurRd by  d i r ,e renr  wo,keß kd t )dn ,Lnda,a-
( 1 958), for example, reponed thal t /)crpelsicj was abl€ to producc fusario acid in thc
rhizosph€rc oitomalo planß lhat inhibied grcwth oimany soit füngi while Kaßcr and
5eot lp r .  a lqT- r  de-o^Uded r ln  lh !  exr , l c l  o t  p igcon pea sJcdt ing5 inucuLr .J  *  i l l
t  a \ rpo tu i l  Lsp .  v r ! i ledruanJ  1 . , t .  cLcr i td rhogcn ic ro@i lon"nd g ,amrcspcc
Nc lyshowcdrheanu lu lga lp ropcnresoncon iJ i lgc lmin" r iunandmy.e t id ls , ,s rho l
r. ox).pon,at t. sp. uduth pnhogenn u o:Beo1 ped. Howdt alJ S.rpJnovic (lo-wJ
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i,:i.r repodcd lhal thc 'mproved omergencc oicolton secdljngs bv bealing the sccd

. .\ l'seüdaüttat Jluotcscens ägain$ n s,lrri was as a resul ol a ntagonism d ue to

: . !uc (bno l !n r ib io t i c "Py( in i t r in  by thenonpa lhogen.Howcv$, lheprcsents tudv
{ :n e\phalory onc Fudhcr $udv ß nccesarv lo kiow lhe nechanisn of $rch

::\-ontrol rnd ns applicrlbn in thc field ftr lhe confüdalion ofsuch Indings

3

,

coNcENTRATION ('/o)

I ig2 :Ef fecro fcu lu rc r i l ra teor l i s , / , , i I sPPs idr ton lhegen ina l ionoIsc le ro l ido fM

R.Srersion eqnadot T.Ceminalio. ot*leroria: Y = 58 12 _0 1?XG 099")



25 50 75 100

coNcENTRAnON e/o)

Fig,3: Effect ofexract ofnaizc slalk inoculared wilh n s,lan; t sp.rrüi on lhe eemjnalion
af saletott^ al M. phaseo 1 üto
R.gtusnon eqtüion %&ßination ofscleolia: Y = 91.00,0.60 X (r = 0.99'*)
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Biolotßche Belämpfung derSchwazft ule (Ma,
das Nichrparhogcn Frsar,?n solani l. sp. ps&i

Invodiegendon Unlersuchüngenm.dcdie Intedtioi ryishen dcmEnegerdercuäva
Welke (Fusariun salani t. sp. psidii) und jenem der Schwarzfäule am Mai
(M ac r o p h o til r' a p h a se a L i na) ünreßDch|

Während die lnokularion mi1 E elaü f. sp. psidii \ot det tnt.ktjon nit M. phaseatnrc
die Schwapläule am Mah um 77.37, unrerdrückre, hare diegemeinsane tnokulalion
cincnBekänpfungscffekt von 86,77,. In bciden Fällen wurden kcincwctkcn pflanzen
ltstgesrelt.

Die anragonistßche w;kungvon E solani r. sp. psidii segenüber dem Errege. der
Schwäzftuie ddckle sich im sjgnifikanL rcduzienen wach$un und der Anzahl der
$lerotien des Parhogens aus.

Kultudltnle von X so/ad I sp. ?$ät und k*re ds inokulienen Mais$engeh fühncn
bei itr ritoVe6uchen milzunehmenderKonzentralion im KulturfitratzurVeminderung
der Kcimung derSclercden desPalhogens.
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