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Bacillus megaterium mediated growth promotion and biological control

of crown rot disease of Oncidium incited by Sclerotium rolfsii Sacc.
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Abstracy

Croom mod disease of orchid cossal by Selerotiven o5 b0 major comtraint in orchid cubivation
eapecially during prolonged bhot, humid weoiher, The discase comes the denth of the infecied planis,
spreading infection to the nearby plams and destroying the whole plostation. Despile ils sggressive nalure,
o mmber of mbcroorganisms bave been found to limis the growih, Saetfius megoierium de Bary TRS-=]
wolated from rhizosphere of ten plums has been wed g3 o biological control sgent in the preserd study in
cemirodling the growth of X roffed in one of the mosy whilely cultivared orchid genues-Cncidfum sp, amd
determime the role of defeme enzymes in induction of systemic resistance and disease suppreasion. The
bacterium suppressed the mycelial growih of fungal pathogen as well as sclerotial germination. S vitro, it
produced volatiles which eoukd inhibit the growth of the pahagen. B megawriam induced reslitanee 1o
furigal pathogen by eliciling the increase in activiiy af both chitinase and [-1.3. glocanose as well a5
perosidase ond sscorbeic peroxidese ond reduction In the sctivily of cotalase of B megorerium TRS-3
treated orchids plams, Bocterium treated plonts odso showed increase in content of wenl chlorephyll as well

a3 both chlorophyll & and b. The presemt study proved the potentinkity of ¥, megorerium TRS-3 a3 o

biological control. |
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Orchids are the top sclling herbaceous  perenndals
worldwide and cultivated m o lnrge scale. However, the
cultivation of orchid is often plagoed by o disense called
crown ot or stem ol thel damages mamy plenis in
various slages of growth, This fungal disease, caused by
Sclerotium roffril, beging is life cvele with germinatbon
of scierotia and can severcly damoge established host
wilhin o week, and s diffieull o eradicate. Symploms
begin i oppesr on host ofter prolonged hoa, huemid
wenther. The lower bepves begin to tum vellow, and then
brown, and will fram the marging back soward the bass,
The base of these demnped petioles shows a brown
discolarntion and mushy fexture, Flully white threads
{mycelium) of the crown mal fungus are oflen found 1o
be present on the natled 1isswe and surrounding sodl (Fig,
i) The leaves begin we collagse and soon the plant dies
rapidly spreading Infection to the mearby plants and
desiraying ihe whole plantaiion.

Micmorganiima thal grow i the chizosphere are ideal
for use a8 hiologheal control agenis apainst soll bome
pathogens since the rhizosphere provides the frome lime
defense for reols against mitnck by pathogens. A omber
of microorganisms hove been found 1o limi the growth,
including  Bacillus sp. Prendomomas sp, Gliocladium
wirewny,  Perdeiihm  Trichaderma  Aardmoenm and
Trichoderma  viride (Rokalis-Burelbe e of 06,
Murphy of ol 2000, Zhang ef af. 2002 and van Peer ef
al 1991} BoclVwr  megotesium Bolsfed  from
rhizosphere of 1ea plants has been wsed os o biological
pontre] mpent in the present study becouse of its inanle
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ability o farm endospore which mokes @ casier i
forimulate the commercial Biocentnol agent

The present investigation wns undertaken o fest the
ahility of 8 mepaterium a3 podenl biccongrel agenl m
coptrolling the growth of 8 rolfll in one of the mos)
widely cultivated orchid penus like Owmeiafum sp. and 1o
determine the role of defense enzymes in providing
resfstance and discase suppressian (o the plant.

Materials and methods
Antanpeadatic desty -

Bacilli megaterivm isolated from the rhiwosphere of
healthy tea plants growing o Dargecling hills wene usexd
in the present study, The andagonism was determined in
vitro by dual culture test against § rodfili. Observations
were recorded from T2 h of growih onwards in petri
plaies and diameter of growth of the pathogen (fangal
growth) was measused and compased o controd growih
wilhput the bacierium. Ench experiment was run in
triplicaie. Resulls were expressed as mesn percend
inhibition of the growth of 5 rolfaif in presence of 8
mpgaterivm de Bary TRS-3 )

Percend inhibition was ealeubated using the formulo
% inhibalion={ | -fungal prowibvcomrol growei s |00

Valarile p.l'bdl.l-:rlmr

Inhibition of pathogen by volatile compouml relensed by
ft maegaterivm wis olso tesied. For this purpose . #
mggateriion TRS-1 was strenked on the one half of the
petri plute comuining PDA and T disk of the freshly
growing X rofEll wos pleced m the cenier of unober
pein ploie. Dath the hall plates were sealed 1o prevem
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Table 1: Eilect ol & megaleriim on crose ol tliseae
in £ hciciver pdanis caised by Scleraiinm rodfi

—

in absathince by monltoring ihe sxklstion of pseebie
ol 20 pan (Asncn, 190 L0ae unit of  actiy ily . wan
defincd as | pM of ascorhate oxidized by 1the enryme in

Fercent disense inciilenee *
— Py e imocndtian 1 minne
15 Ll 4% Catnline vty was mexnred ﬁ:-e,:nrdqng 1o Chance and
Sralfiii i &7 k Machly (1935) by maniloring the disappearance of Hy0,
8 rolfiit+ B megaterin 12 3 42 i 240 nan in o UV-VIR Specirophiolometer and enzyime

® MM s caliulated s the narder ol deisased plaie o of 15
maoculsted planis i onch kroaimeni

the loss of volstiles formed. The plates were incabaicd
at 28 The growth of the pathogen was meassred mixl
compared 4o contml developed in the nhsenge of fhe
bianiagorist. Fach expertment  was  performed  in
iriplicate.

I vivo appilicalion

For application of bactatia m mursery grown plangs, resh
bacterial cultune wos centrifuped of L0 pm and
pellets were collected and suspended in sierile distilled
waler al a concentration of Ix 0% cofi. The bacoerial
suspeiaen thus obtained was sprayed on the plans. For
asesiament of discase control the plants were miinlly
treated with B megaterivm  followed by challenpge
imocualatbon with & rolfeil. The percentage of discase
imcidence was calculated after 13, 30 and 45 days of
inoculstion as the aumber of discsed plants over the
totad mumber of inoculated plants,

Active principle exiraction and festing

The active principle was extracted from bacierial lewn
using scetone and partially purified, Extracts were then
eested in vitro against growth of Sorolfsii

Extraciion and assay of ensyme activity

The ensyme activity of the plant was studied aler 72 hrs
of bacierial apphication and compared to that of the
untreated congrol plants, For this the plant tissues were
weighed and ground to powder i liquid nitrogen and
extracted with 0.05 M Ma,HPO, WaH:POy buffer (pH
6.9} contzining 1 mM ethylenediaminstetraacetic acid
(EDTAL 1 mM  phenyimethancsulpbony] fuoride
(PMSF) and 20mg of polyvinylpyrralidone (FVP). The
homogenale was cemrifuged at 4°C for 20 minutes a
15,000 g The supernatant was wisd for the activity
assay of peroxidase, ascorbate peronidase and catalase.
Peroxidase activity was assayed spectrophotometrically
&% increase in shsorbance a1 460 am by monitoring the
ouidathon  of O-dianisidime in presemce of HaOy
(Chakraborty ef af 1993,

Ascorbale Peroxidase aciivity was assayed as decrease

nEtivily wis expressed as eneyme units'mg profein

Chitinase wus extracled uctivily was assaved using 0.1
M sedium cirate buffer (pHl 51 Iollowing the method
described |1_:.I [blder mnd Mach {185

Estruction und adsay of sctivity of fl=1, 3+ glucunase was
done [ollowing the metbod described by Pan e ol
{1,

Hewolis prd discussion
i viiro amtagroninor of B megaterium

Antagonism of & megaerios TRS-3 agairal 5 rolfri
wiad [nvestigaied by dual culire assay in solad medium
B megarerivm TRS-}inhibited the hyphal growth by
55.5% compared Io control. The zone of mnhithilion was
Found 1o be 2.3 cm after 7 days of incubation. Several
strains of Preadomonar sp. and Baeiflic sp. hase been
reparted to suppress soll bome discases caused by
fumgal pethogens (Powell, 19921 8 megaerivm TRS-]
released somic volatile compound which Inhibived the
myeelisl growth of fungsl pathogen dmowiers The
compouns]  extracted  from  bacterial lawn of B
megaierium TRS-3 was found to be highly active and
inhibited the growth of fungal pathogen complenely
when added to the media in 1:5 ratio, It alse inhibired
gelerodal permiraiion. Mone of the treatsd scleratia
germinated whersas the water treated sclerotia showesd
full permination.

I the present study i is evident that B megolerium i
artngomistic to & ralfEi and also produced some solatils
component which significanaly inbhibited the growth of
pathogen

17 viva pests

When applicel B fleld B megaierinm TRS-3 was
ciffective in reducing erown rot discase incidence The
percentxpe of discase incidence after 43 davs of
inpculation was 9% in unireated Owcicliwm plants
which reduced 10 4% on prefreaiment of plants with &,
segaterium TRS-3 (Table 1) In severn] cases, disease
suppression bis been atinibuled 1o the ahaliny of the
bacteria o produce anibictic compounds (Flomma and
Suaui, 198%; Howell and ﬂip::m\.i:. 1979, Dhehoya ef @l
1988},

Table 1: Changes in enzyme activitices in Oreidium induced by § megareriim and 5 rolfei

Enzyme activities
Ascorbate” Caialase Chitinase’

Treatmeni Peroxidase’ p-1.3 EIM\
peroskinse
Control 14 .74 248 i 11.20
i e pente s {58 207 1.8l bl 0300
b .28 41 .42 4.58 1250
i mepaierium  + 5 rolfl i).39 | 1% 1.9 4.67 1225

[=hA g’ fresh wi issur, 2=AM rw nmmy ' fresh weight man ', 3=Fasyme usideg prowemn/sin
g GlcMAe ¢ sasee, S=my glucese ¢ ' lissie min”



iokogical cositrol of Oneigium discase-Dasnet of af 13

Fag | Healby plam of Onesdium (AEB); Sulesotien rolisii
Swic. Infecied Pllﬂl:-. l\.|||_l|.l\.1||E the leai :.-Elll.'\lu.lﬂi vpacal o
svom ol {C& 0 Scherttium rolfzin Sacc. Mycehia shivweng
muskard like sclenoiia

Effect af B megateriion on enzyme activivies

Changes in the activities of different enzymes were
tested in the plants treated with B mepaterium TRS-3
alone, B megarerium TRS-3 treated plants challenged
with 5 roffefi and 5 rolfiti inoculsted plants and
compared their activicy with that of contral plants,

Assay of chitinase and f-1 3=glucanese was used 1o
evaluate whether B, megaverinm could induce resistance
o fungal pathogen. 8. megaterinm elicited increase in
sctivity of both chitinase and P-1.3- plucanass in B
megaterium  treated  Oncidium  plants  comparsd 10
untreated control and pathogen trested plants. B
megaterium TR5-3 also elicited significamly greater
peroxidase and ascorbate peroxidase sciivities in leaves
of treated Cociciem plants compared 10 undreated and
pathogen inoculsted plants. Catalase activity on the other
hand was found o be significamly reduced in B
megaterium TEE-1 irealed planis  with respect 1o
untrested comtrol plants (Table 2).

Results af the presemt linding therefore, indicate that A
megaieriwm [H%3 is o polenbial biokogical control and
@n be wlilimed for the comiral of 5 eodfsid i orchid
planiations successhidly affer field trial
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