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Abstract:

Sclerotium rolfsii Sacc. is one of the most im ot pr.lrhngermﬁ;.-nmrl.rf.-rr.rr:'e:.-r'-.-'n_af Kiemt Fodf
diseaze which causes major crop losses. In present stredy, to searchfor the effective Baciliuy ipp. Jor
microbielogical contrel of Sclerotinm rolfsii Sacc. FhPBacillus spp. wereisolated from different
rhizospheric niches of healthy plants, gnd primarily sereened for in witrnthe  anfagonistic
activitpagainst Selerotium rolfsii, by dual culture technigue. Out of theseBucillus app. . !5, 14, 18,
19, 20, 26, 29, 30, 31, 33, 34, 36, 37, 38, 39, 40, 41, S3and 57 found offecively wwaganisiic againgt
Selerotium rolfsii, the stem rof pathagen af groundnui invilro in contrass i piher  Hacillus
pp.During the secondary sereening, out af these Twenty Racillus spp., only five Bacillus spp. Lé.
Bacillus spp. 15, 16, 18, 36, and 53 found highly ¢ffective i controlling the phytopathegen,
Selerotium rolfsiiln Vitro, in dual eulture method. These Bacillus spp. 15, 16, 18, 30, and 33
effectively killing the growth of phytopathegen, Selerotium rolfsii whose percent inhilition was
§7.5,92.30, 8823, 8055 and 78.37 respectively.

Key words: Groundnut, Stem rol, Belerotium rolfsi, Bacillus spp.
1.0 Iniroduction:

Selergtiem rolfsii, a broad host range fungus, cansed Stem rot, the mujor satlhorne fisease of
eroundnut (Arechis Aypogaea).ln India amang the soil-bome fangal diseases of grouadaut, siem. ol
cansed by 5, rolfsii is a polentizl threat (o production and iz of considerable cconomic signilicance fon
groundmut grown under irrigated conditions. Sterm-rot ciused by 5, rolfsil is sporadic w most of the
groundaut ZIowing arcas like Tamil Nadu, Andhra Pradesh, Karnataka (Pande, ef al, 2000}

The traditional agricultural practice to conirel the phytopdthogen 5. reffse s by g variety of
fungicides g Bavistin, Captan etc. but a stvere disadvantage of the truditional methed 1 that 1t is not
effective to check the Sclerofium during the cropping period {90- 100 days) and 15 nol eco-
friendly. Becauseof the increased nsage of chemical fungicidesproduced cancem 1o {he cnvidanment
hulth_ microbial inoculants have been experimentedextensively during the last decade to
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control wilt andother plant diseases (Siddigui and Shakeel, ﬁ{i{]ﬁ:t.‘hakml:ml.y and Chatterjee, 2008;
Akhtar et al., 2010).

The use of antagonistic bactenia is reporied as a powerfulsiralegy © suppress soil-bormne
pathogens due totheir ability to antagonize the pathogen by muluplemedes and Lo effectively colonize
the rhizosphere. The widely known mechanisms of biocontrol actionare competitinn for an ecological
niche or substrate, aswell as the production of inhibitory ::n:::"np:-umls and hydralyteenzymes thal are
often active against a broadspectum of fungal pathogens. Many microorganismsare known 1o produce
multipke antibiotics which cansuppress one or more pathogens (Haas and Defipa 21 stein, 20005
Ge e al., 2007), For instance, Bacillussubiilis produces several nbosamal and o ribosormalpeplices
that act as antibiotics such as iturins, surfactinsand zwittermycin (Asaka and Shoda, 9946 Stein,
2005 jyand it secretes also hydrolync enzymes, i.e protease glucanase (Cazorla «f al., 20073, chitimase
(Manjula efal., 2004), lipase (Detryer ol , 2006) and amylase {honsowaind Liakopou lou- Kynakides,
2006).

The objective of the current study was to i) isolateparticularly Facilius app.. from rnzosphenc
niches of healthy plants such as Neem ii) evaluate its potentialprimunl yind secondanly dn wiroim
controlling the soil-bome pathogen, Sclerotium rolfsii, by dual culture method
2.0 Muterials and Methods:

L1 Chemicals:

All the chemicals used during the study were procared lrom M8 Hi-media, Mumbar, Glaxe
Lud., Mumbai, Sigma Aldrich, USA, unless and otherwise specified i the lext Al yiic s Gaaranteed
(AR/GR) grade chemicals and double glass-distilled water was used
2.2. Caollection of Stem Kot Phytopathogen of Groundnut:

Selerotium rolfsii Sace., the Set Rot phytopathogen of groundnut used i this research work
had been isolated in previous research work conducted at Department of Mictobwalogy, Shn Grury
Buddhiswami Mahavidyalaya, Purna, Dist. Parbhani Fungal culture of Sclerotom rolfii was
maintsined on potato dextrose agar (PDA) by sub-culturing at regular intervals.

2.3 Isolation of Rhizospheric Bacilles spp.z

The present investigation was planned for isolation of an effeciive Microbtolugical contral
agent from soil, particularly the bacterial genera Bacifius. which have antaponiste poenal against
major groundnut diseases. Rhizospheric soil from different healthy planis such as Soybean, Neem,
Jawar, Groundnut, Wheat, Tur ete, (Photo Plate 2.0) were caollected in poly-ethylens hags and brought
to the regearch laboratory. 1 gm of soil sample was inoculated muo J00 ] natvent brothand kept for
mcubation at room emperatire for 24 b,

For isolation of Bacillus spp., a modified method of Kim er ol (1997 was coaploved. A Tl of
enriched nutrient broth was added t©o 10 mi sterile distilled water und kept at 80°C far 20 min. later 4
loopful of culture was streaked on nutrient agar plates. Plates were incobated af room fempersmre tar
48 h. Typical white colonies were picked up individually and punified on notrent agar sdants, ALl the

molates QRkesaEnratively named diring this research to avoid ennfusion. All the isolared Bacillus spp

- o 5 TIF Impact Factor 6.236 Peet S e’
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Photo Plate 2.0: Rhizospheric soil collected For isolation of Bacille spp
2.4 In Vitro Screening for Potential Microbiological Control Agents:
For pnmary screening, 8l the Bacillus isolates were screened for potential antsgorisie acrivity
against §. rolfsii, by using modified dual culture technigue on King B apar plates (Gull and Hafesz,
2012, Raut and Hamde, 2016). 5 mm diameter mycelial disc was punched from margn of actively
growing mycelium of Sclerotium rolfsii and placed at the centre of 90 mm Pein place and Bacillusspp
were meiuluted 30 min apan from the centre (Figure 2.0). Thiee Ducifes appe wo o pla a pla
along with phytopathogen at the centre, Control plate was kept without ineculaton of (hizobacteria
isolates and all the plates were incubated af oom temperatre for 7 duys. The antifungal activity was
determined by measu ring the inhibition of mycelial growth of .',-'e-'.'.f.ﬁrn:r'..-rn rolfvii and Percent inhibition
was calculated by the following equation (Riungu et al., 2008).
Colony diameter of Pathogen — Caolony diameter of Pathagen
alome. {(Control) + Antagonist

Imhibition (%) = % T0H)
Colony diameter of Pathogen alone .
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Figure Li: Cardboard template for standardization dual eulture technigue for antifungal
activily

In Secondary Screening, efficient antagonistic Bacillus spp. were again ¢
microbilogical control activity against Sclerotim rerlfsit by using duad culiure fechnigie |
Wehsier, 1971) An agar disc (5 mm} was cut from an actively growing (96 h) phytopathogen, & rolfei
and placed on the surface of fresh King's B agar medium at 10 mm distance fram the center of Petrd
plate. While, the rhizobacterial Bacillus isolates was inoculated 10 mm away fram the centre in 90 mm
Petri plate containing Kings B agar. The resultant distance was 20 mm in between pathogen and

antagonist in 90 mm Petn plate. Control plate wis kept without inoculation of rhizihac
room temperanhire for 7 days.

valuated for
[ienmis and

1o Leofales

Each sxperiment was carmied oul in triplicares. Plales were incubated ol

Degres of anlagomsm wis determined by measunng the radial growth ol prthogen &1 i bacterial

culture and control and Percent inhibition wis caleulated by using the formula (Whipyps, 1HET)
Rl -E2

Percent Inhibition (%) = w00
Rl

Where, R1 is radial growth by the pathogen in the opposie direction 4 ihe aritagomst {a

contral value) and B2 is radial growth by the pathogen in the direction towards the antagomst {an
inhibition value).
3.0 Result and Discossion:

With the recens update of Agriculineal field, it hot bacome crvstal claar that @ roundmet 5 ond

af the most important cash crop for the farmers. Hence it is esseniial to improve the vield Hoth quality

and quaniity wise to satisfy the demands of ever-increasing papilation. Fa this contect variery of

ryesheiic agrochemicals are used by farmers to conirel he Phytopathogens @il
J-J .I!..Il-l'HI-.I...'F'.'." A e II-'I,'I ai l!-"ﬂl!llﬂl’.'r_'

Ko the crog: This

praciice hai led Io many more environmenial problems ke
(swil). if) Contamination of ground water. fii} Develapmeni of renslance
the rynthetic chemicals. iv) Sever heclith risk to mon fargel species e humaes ol
this problem ar attempi has been made trough this research work by o
rhizospheric bacteria for efficient control of Phytopaihogens causing different diter
an eco-friendly and cost-effective manrer,

3.1 Isolation of Rhizospheric Bacillus spp.:
It was well known fact that thizospheric bacteria were excellent agents to contrel sol-bome
and Arthrehacter have

gmron gt e pelibin g ens ool s
fo cape up With
Vi ppiant '.;I'J'-E'!i'l.ﬁ-:'.

+ e @ roecEmalTaRgs, i

plant pathogens, Rhizosphene isolates hike Baeilluy, Psewdomons, Serrafid

been proved to be best in controlling the fungal diseases (Handelsman and Stabh, |916). Rnzosphere-

resident antagonistic microorganisms were ideal microbiplogical control apevts, i He t b pasphicie

provides the frontline defense against zoil borne phytopathogens.

During present work, 189 rhizospheric Bacillus spp. were 150l e from hiz
AMihe rhizospherss Racilas spp

T niches of

different healthy plants such as Soybesn, Neem, Giroundnat, Tur elc

wire ioatBiyely naned ae Bacillvs spp 1 t0 Berctifes spp 159 and minmiaeneid o) suprient foear Jlans
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3.2 I Vitro Screening for Potential Microbiological Control Agents:

Diuring the Promary Screenimg for potential microbological contol agent, (e cnbee 184
Bacillus spp. Were sereened for their antagonisic activity against §, rolfsi, by ! culiire method
The present study shown that Bacillus spp. 6, 15, 16, 18, 19, 20, 26. 24 3% 31, 34, 34, 46 S, 34, 39,
40, 41, 53and 57 recovered from the different rhizospheric niche found effectvely antagonisiic dgainst
Selerotium rolfsii, the stem Tol pathogen of groundmi invifro n eonirast [ ather Bacillug gy isalated

{rorm vArous Source 8s shown in Photo Plate 3.0, and Table 3.40.
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il . agamst

Tentative Inhibition | Tentative Name | Inhibition Fentative N amir " Inhibition
Marme of of 8. rolfsii | of Bacillus spp. of 8. rolfl i of Baciltus spp. | oF 5. rolfsi
Bacillus 5pp. (%) (%) { % )
Bacillus spp. 1 1 Bacillus spp. 64 3 | BacHlus spp- 127 S0
Bacillus spp. 2 2 Bacillus spp. 63 7 | Bacills ~,-n," 28| 2
Bacillus spp. 3 2 Bacillus spp. 66 2 Bacillus spp. 129 2 .
Bacillus spp. 4 i Bacillus spp. 67 2 | Bagillus . P .- T'- —3 |
- Bacillus spp. 3 1 Bacillus spp. 08 1 Bugillus -.;:-.r 1|
Bacillus spp. 6 4 Bacillus pp. 69 T | Baciltus spp 192 | 1|
Bacilles spp. 7 | Bacillus spp- 70 2 Bacilarepp 173 | % |
_Rﬂ-:muy spp. 8 1 Bacillus spp. 71 2 Bacilius .-.f:-;- el B J
Raciilus spp. 9 1 Bacillus spp. 71 2 Bacillar spy 0
[ Bacillus pp. 10 - 1 Bacillies spp. 73 2 __i.H:EJu.'-'.;'," [36 | K '_
B'HL'_JHE.:;F;.- i g Bacillus spp. 74 | 2 ; i Bacillus _-.}f,-- 137 A =
Eﬂ:ﬂ.l'.u.: spp. 12 2 Bacillus spp. 75 2 I.:EEF!.HI.'.'{JI J'.’_f:-'_? il
Bacillus spp. 13 2 Bacillus spp. 7 2 [Racillus spp. 179 | I
_Hﬂﬂﬂl.u'Elp_H_- 2 Bacillus .:-'pp.-}? T | Bagalivg spp. 140 | L !
| Bacillus spp. 15 B Bacillus spp. 78 T J'i.:u]:;n ipp - } o |
[ Racillus spp. 16 4 Bacillus spp. 79 I | Bacillus spp N
Bacillus spp. 17 1 Bacillus spp. Hi 1. Racilius anp. ,'-;F_l S
Bacillus ipp. 18 1 Bacillus spp. b1 T Bacdiarp. 4% B |
Bacillus spp. 19 4 Bacillus pp. 82 1 | Bacillus spp. ra
Bacillus ipp. 20 4 Bacillus spp. 83 1 | Bacithes III il ' .
| Bacilluz pp- 24 | 1 Bacillus spp. 64 1 Bacillus spp Jaz 0 |
Racillus spp. 22 1 Bacillus pp. 85 2| Bacillus spp 148 | _u—|
Ea&'ﬂus spp- 23 1 Bacillus spp. 40 [ E_ H'”E:”', Py .-f;.-r_' __U:
Bacillus spp. 24 1 Bacillus spp- 87 2 Bacittus spp. 10U f
_._E‘!:!:rff.l'u.-.' mp. 23 1 . Eh:t.':r'.ﬂ'u.r pp. 84 l _| h-’-::':: r'.'.'.-_r.-.' e 13l [TJ
Bacillus spp. 26 4 Bacillus spp. 89 2 Baciliug spp. 132 1
| Racillus spp. 27 2 Bacillus spp. %) = Bacillus L}}lr._.l 3 | |
'Em:iﬂmz spp. 28 2 | Bacillus pp 94 2 {E'{.iuu} p— :J| j___
Bacillus spp. 29 4 Bacillus spp. %2 2 Bucillus spp. 133 L
Hm'i.'.{lur ipp. j'l'? ! 4 Bacillus spp. 93 | 2 j Hi.m-.pn “f]“. _ _!I;__I
4 Bacillus spp. 94 1 Braciltig 552 | |
ra————
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I_Eﬂ?’lér“-" spp. 32 2 Racillus spp. 93 : 1 Bucillusspp. 158 | 2 |
_E&I;l:”ﬁi @PE;_ i Hu::'ﬂ!u.-.z .;'pp.“f-'-l'..l_. -.E_ =1 Harith .'_;'J_.u_ 155 i
Bacillus spp. 34 4 Bacillus spp. 97 2 Bacitlits . .i';‘.iui'_l B |
Bacillus spp. 35 2 Bacillus spp. 98 1 Raciilus ipp. 161 | Eo
Bacillus pp. 36 4 Bacillus spp. 99 1 Baciflus JE- 167 | %
Bacillus spp. 37 4 Bacillus spp. 100 1 Bacillus spp. 163 | '
_-B::-'El'ﬂli_ﬁmp- 34 4 Bacillus spp. 101 0 ¥ .'fur.'J-'JJ..-_f;-‘l:l_ sl 1
Bacillus spp. 39 4 Bacillus spp. 102 2 “Racillu i.".'i T i
Bacillus spp. 40 4 Bacillus s;p.. 103 [ 0 [ Hieeitlias ;”; e | 3
Bacillus -app- 41 4 “Bacillus spg. IIH_ NETE | Ha s ‘.';.r". f 3
Bacillus spp. 42 1| Bacillus spp. 105 0 [ Baciilus spp. 163 Tl
Bacillus spp. 43 Bacillus spp. 106 2 Hri-.:'.l'd'j'_;.::.;;rl-j-: 169 | 5
Barillus sop. 44 2 Bacillus spp. 107 1 Bacillics ‘..'-;’. 170 | 1
Bacillus spp. 43 1 Bacillus spp. 108 | 2 Bacillusspe 174 | 1
Bacillus spp. 46 | Racillus spp. 109 | | Bacillus spp. 172 | 2
Bacillus spp. 47 I | Bacillusspp. 110 | 0 | Hacillusspp. 173 I
Bacillus spp. 48 | Bacillus spp. 111 2 Bacillus r,r;,l:- 74| 2 |
Bacillus spp. 49 I Bacillus spp. 112 T2 Bacillus spp. 175 | P
Bacillus spp. 30 i “Barilus app 113 0 1 Raciitus spp. 172 I 3
Bacillus spp. 51 L Bacillus ipp- 114 1 | Recillus spp 177 7
Bacillus spp. 52 | 1 Bacillus spp. 115 1  Racillusspp 175 | 0
Bacillus spp. 53 4 Bacillus spp. 116 2 | Bazillus o 179 | 1
Bacillus spp. 54 1 Barillus spp. 117 2 | Bocillusspp. 180 | 1 |
Bacillus spp. 55 | | Hrzr.‘iifﬁ.‘n?ﬂ;;. 118 i | Bacillus .T.i-;,.':l- 18 | 0
Bacillus spp. 56 i Bacillus spp. 119 1 __.[I'l:-JIE'.in'ft!:.".'.-'_.r.?};_ 152 i 0
Bacillus spp. 57 4 Bacillus spp. 120 7 | Bacillusspp, 183 | 0 |
Racillus spp, 58 | Bacitlus spp. 121 2 |Bacilusspp 184 1 |
Bacillus spp. 59 1 Bacillus spp. 122 2 | Bacillus spp. 155 |
Bacillus 5P &l 2 Bacillus spp. 123 2 Ha_z{'J'.'nT.'r_slel,u & _ .i___|
Bacillus spp. 61 2 Bacillus spp. 124 0 Racillus spp. 187 0 !
Bacillus spp. 62 1 Bacillus spp. 125 T | Baciilns ipp, 184 L
Bacillus spp, 63 2 Bacillus spp. 126 1 Racillus 5pp, 189 | ==

Each number is mean of three replicates. 0 - none, 1= inhibition zone 1 — 23 r1 2= inhibition

zone 26 — 5 %, 3= inhibition zone 51 — 75 %, 4= inhibition zone To— 100 &,

Whilc in Secondary Screening, all the 20 Bacillus spp. i 6, 15, 46 {8, 15 20 20 24, 3, 44,

33. 34 36, 37 38 39 40 41, 53 and 57, which found highly antagonistic in prirmary SCICENINE, Wore

Cooardlnsbe s
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Bacillus spp., only five Bacillus spp. Le. Bacillus spp. 13, 16, 18, 36, and 33 found highly effective m

cantrolling the phytopathogen, Sclerorium rolfsilfa Vitro, in dual cohure method (FPhoto Plate 3.1)

These Bacillus spp. 15,16, 18, 36, and 53 cffectively killing the growth of phytopatheen. Sclerotiem

ralfiii whose percent inhibition was 87.3, 92.30, B8.23, B0.55 and 78.37 respectively as shown in

Table 3.1

Table 3.1: In Viire Sccondary Screening for efficient Microbiological control Agent, Bacillus spp
selected during primary screening against Scleroiiim roffsic Saoc

Tentative Radial growth by the | R2 is radial growth by the | Percent
Mame of pathogen in the opposite | pathogen in the divection | Inhibition (%)
Barillus spp. direction of the | Lowards the wntagaist (an of Scleratinm
anlagonist (a control inhibition value) E2(mm) ol fid
yvaloe) BRI (pmum)
Bacillus spp. 15 45 L T
Bacillus spp. 16 TR | 0a | 2230
Bacillus spp. 18 34 ik : 5823
Baciilus spp. 36 5D 6 | o _5_5__
Bacillus spp. 53 37 08 74.37

Photo Piatg3.1: - fn Vitra Seconda ry Screening of Efficientacillus spp agaanstdeieionm rolfgiin
X Dual Callure Method
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This result was in correlation with the result obtained by Chen et al. (2004), Similar findings
were also recorded by the smdy eonducted by Souto ef al. (2004) whes mycelial growiliol Solerou
spp. 'was inhibited by application of Bacillus spp. using the dual cullure technicue, Sumdar findings
were also shown by Bacilles subtilis which reduced the growth of § rolfsil effectively o P A when
compared with the control (Keyser and Ferreira, 1988) & also by Gomashe er ol. (2014) where
Baciftus subtilis found effective in conmrolling Sclerotium rolfsii by producing bioactive compound.

Shifaet al., (2015) tested a total of seven bio-contrel agents for their efficacy in suppressing
mycelial prowth of 5, rolfsii in vitro in dual culmre assay. Among the vanens hio-conrol agenis
wsted, B subtilis G-1, B. amyloliguefaciens B2 and B subtilis EPCO ¥ werefound etfective in
ihibiting the mycelial growth of 8 rolfsii with mean percentage inhibion ol Zs 27 and 26
respectively Similar findings were also recorded by Rajlumar er al, (2018) where 30 Bailles subtilis
isolates were screened in vitro against 8. rolfsii, The isolates showed different levels of inhibition of
mycelial growth of 8. rolfiii. Among different isolates BS16 imhibited maximum mycelial growth
64 .04 per cent followed by BS 30 (11.98 %) and minimum inhibition of mycelial growth wis observed
in case of BS17 {11.98 %) compared to check isolate with 47 per cent inhibition of mycelisl growth of
5. rolfii,

When all these resulis were compared with aur results whese our findings showed tat Bacifles
op. 15, 16, 18, 36 and 53 significantly preventing mycclial growth of dcleronuem rogi i1 dueed cueliure
technigue with inhibition percentage of 87.5, 92.30, 88.23, 80.55 and 78.57 respectively, Dur results
were far better than these resulis.
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