Interaction Between Bacillus subtilis and Fungi Associated with Soybean Seeds
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MATERIALS AND METHODS

O 10T @, sl ivislates sereeived {or
WCRRVALY mgmbnse Physopads sp o dul
culture, one fealate (BRI inhibired
Eroweh onnutrienl medi of o P
i, olule [rom o soybesn sood. A sjock
cublure of B51 was maintained by
lvophilization or in werle deionised

wnter il 3 O BS1 was jdentilied by sl
mesfplichiagl, By noting sesciioms 10 1he
Urani strain, and by ining kiochemicul
fowte 14k cosoin hydeolysii, anoerohie
growih, catalese productine, siarch
hydealysis, and hed prostuction {rom
mannital The identily ws oonlaemed by
Lok Noknmus, USDA. ARY, Peoria,
IL.

Rilnmmeti-resmtant B8] walnies were
selecied [rom sierile ndlsnent brocl
aiiencled swith 31,000 wgpioml of il
sterilized  nlampecin (Rigma Clemical
Co_ Wi Lowmin b Aliee 48 heag 24 C, l-enl
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amended Tryplic soy agay [ Fhifce
Ivilates from colonies Erowing on
fifnmpicin-imended media wese trabs-
fetred Lo agar medm with increaxing
coneenirabions of  pardviotic - il an
molule pesistinl 1o LAM0 upoml wan
phiuined. The same proceiioee was ussil
With the rifampidin-resistani isoline 19
bt resiiance 1o nalifisic avid, The
BSI inolalz wsed 0okl sy wiie
fesiadant 1o | MO0 pg'ml el hoth
rifumpicin pod nobidinie neil,

Singrle-céll molules of BS1 weie grown
tpiwirsent beael b Eidco) in shoke cullires
100 escillations per manuate} for dE b ar
I8 C. Suspensions were dilused with
perile mubiend. brelh 6@ canasmration
al 1% 10" evbepy-Torming wnits. Depury
was Checked dining o spoctraphioronmeter
ar m wavelength of 380 o, Chbivipes were
Ivaphilleed or maimalhed o aterile
divtilled water @1 3% C Hear-Rilled
culiures weie sutoclaved for 30 min 28
I35 00" Py ut 12) ©
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ar nuinent broth were centriluged st
000 w for 1F min and the superngtant
decamed. filtered chrough a wierile
ESuhran, Magle) [er (01 zml, ond die
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(Sehw b Aawlrus & Seoose, Drecfodena
Gpi. Opepoctiim mopurasoeme Ehiend
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(Lib ) de Bary, Segpdolarropyis wp.,
Sepiofig giviines Hemmid, Stoofrfrrrs
parvispors  Hughes, Torwle wsp., T
cofbieciuar redemeg [Perie b Links  Giroy,
wod Feeriecillinm athosgirm Beinke &
Berifh. The fongl were idenfified by the
ferntmathor, 4. | Crane, Llinas Nilsesl
History Sacvey: | B Manoodhar,
groduile research @sssiant; and PN
Thaplival visbing profesior, on il bases
of culiure churactonatcs and conpdial
amigEny. )

Dhial cultpres were prepared on PL3A
or entl-extrret agnr by sireaking o 0 01<m]
sample 0f o B5] suspersion 5 mm from
tliz pdge of each ol four %co ciliviee
plisies, Afier 3 deys @i 25 C 8 Tomm agar
ehisk of ore of Usetes fumgi was placed 0
mm epposiie the bacierialsireak [ 1), A
apar sk of the pame fungus placed oe s
culiure ploke wilhaeul the bacteria served
as p control, Afler 14 dowve @i 23 O,
infuibitlon was recopcded W the  padel
;rn-mh of the teet Timpgus Was grefter on
It contenl than on the bacteriym-fungus
plate. An thal time. & [-mm’ pece of
mycebm cwl [pon the colomy stargln
was rransferred o fresh medium and
vafiul growih wae recorded ofter |4 daye
il 25 U 1o determune o Enbthiiion s
fangistane a1 fungickdal

Oeganic solvent studles. Filiee-
sierilived culiure filtmies of B5 1 grown in
nutriesl hrnth were eaimeted four imeid
with %ib-mil of chlorolorm, ether, or ethyl
meetate, The selvent fraction wak fash-
pvapointed amd the regidue resuspended
to origmal volmme n Elenile ihiatelied
witer. These fractiong. the ariginal
calbtare Nitbrate, amd & controd of sterile
distlied wolgr or miinend broth were
mised separately with PEXA (1009 v/v)
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Cervoaponr kikuchi, €. wojing, Colleta-
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glveined, Macruphoming phaseo!ing
Phomopis spe apd B osofmp on B
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C. Dhwuring chlorsforme eatraciion, an
ermlsinm laver formed hetwesn the fea
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eariualAzion lves was auaayed soporately ne
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myeehium were sdded 10 oa, incubated
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g deictibed previously, All plants were
spraved alier 3 min witha 1 % 10" spore
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replicaies of cach tresbmenl were
armpged T oa complelely el omied
diakan.
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amaded. aligr dutoddaving with sterile
salutions of dichloran {Borran T5W, 100
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senle ditilled waier. anad plaved on
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Fleld studles. Fleld studies weie
pomd bered in 1982 and 1983 &t the Plan:
P'athology Remenrch Farm, Urbana, 1
Thots were preangsd jn o randomised
complete Block denign, with eighs
ireatmenis replicaied Tour times, Foar 3-
m roas o He-cm eenter plos were wsed,
Minia wiere cellccied from the twio centes
eawy. In 1983, eultivar Beeion A0
soybrans were plased on 19 May o o
plol that had heen in continuous
sobeans for & yrand om T June 1983 5 u
plon kst el hesn 6 cbabinuous
soybeami for 14 vy,

[n 1942, seeds ol fowe cxperimenial
plots ware sprayed with & suspensfon el
five of hewi-killed BY1 e describedd
previomly; [our experimenial unite were
spraved om | Jiwive {growih staps Vi )2
Jaly {growih sages R2 to B3} and &
Aupust [prowih singe Ra) with oiller of
the twio BS | suspetmions ming p Hisdvon
B2 Dhirilvie hand epraver. o W3, the
rlot design was kleatscnl, cxicpt one plot
wod pp unsprayed control. Beginnmg i3
wi, five plania were hapesied Biweekly
fora total of nK imes. Stem stetons wees
taken # and Io-cm above the soil line fiom
planis less thion and more thin 23 cenotall,
respectively 11, Len stemy pod, and soob
neclions were assayed for fungi as
described previomiy.
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Greenhowse and growih chamhber
atudies. Secdling emergence aml rooi
lenigeh dats Lroan greethonse and growil
chamher siodies, respecively, were
stgnificantly lwwer than the controls in
Mhpmmopeiscanlesied wall { Tnhle 3j,
Seedling emergence and plant height data
from growth chomber pnd greenhsisie
iludies. respectively, were reduced in
fovropiis-nfesred soll bul were nal
shpiufeeantly ditferent from the control
(Tuble 3, In the growih chaimber. the
W51 weniment liad spnificanily  less
Fhroapopaiy s, (18T i pode than the
coptral (3EHD Heu-Kilked culiure liliese
briths and the conlrol weérc nol
signilcunily. differeni. Becovery from
sems wos ot wignilicantly differen Tor
any ireuieend [ Tatbed]. Loal pnphlal:nnh
ol BS | ranged Mrom L4 = 1 o 16 100
after Id and AH hr, respectively, Afuer
dayi, no bacieris were redanviesod Nrom the
Lrafobio e

Ficld: stadios, Sovhean seode preaied
with ihe suspension of BS)  had
ugmificantly levi Phomepris sp ke ihe
ifems thae he besi-killed conitead | Takle
31 The pereentage of root infechion wa
et om planis Trom sesals treated witk
RS bl was ool aiginficantly dalferent
from the heaickilled srearment, There
were po signifipint dillerences betvweon
ireatments in [WE3,
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sl or i cultues  [Olieate, shick
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fiitriend iiedim Avsa e fnr antzgoniam of o
microerganiam In vultbre primarily
aeleein Lo ihe abildy of thay misre-
orpanEnt io produce waiikdotes (101
Actviey of BS] agansl pothogens o
alber hosis (910 16) suggests thad dhe
hercterium can he-an elfestive. Malogcal
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wuspEnd Hnrmr.-pmm

"Value reprieneel the combinod mowm af twan
ll.pdl:luur.'l:lll wlihy five r:pl!.u::: euglh o |1J
1 cen posd sect listn iy od sn fosabi-gealtoe
agar iphl44)




Tahte & Recovery of fungh frmm cubtivar Bevson B3 soybesn plint sisme or tsed seeds, b from

plimds apsinped wikh facidha apbeiile

Slean frevey |50

T rrmimmeni * Adirmarte ap.  Fasorius sp.  Phamipsi sp,
AL adatritfi CRrve) mecd igagmen L2 17 58
A, bt K seed bigndment T Jix nE
B sttty Alieeh apras o VI La L% s
Bt R b ap a1 ¥ i L [ N
B osubadliv dived spray o 2208 i3 18 [
B, stiifiy K ) spray ur K2-R) 14 Hr | i
L wnfrrin 4w Ay ot IR 15 2 ad
I siaiiy {HE ) spray oe b 1.3 1@ T
IS P=n004 G o ki (V]
L% e (LRIE] ™ A4 (LN

Yl ponuenteation ol L suiuiiy were adjuted Lo T 00" ¢ il -Tarming uniis per midiitiesr anid
it i ed i nieims prepared B ouioclavimg lor 30 men. &l hocterml sprovh wes npl'lmhu
ol T al dlaak & Vhe pespaitive groidls slage (6] linlieg &l mhimizes.

*Wenss ansed on fonr repbestzs af fon -2 lerm s s e 18 pelil f-deimes agar | pll 41

a2 win wamplmg daces

comitol wgent Car gresnbodse and
prowih chnmber dati provide evidence
for Pl sy eondral, bul o was nal
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