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ABSTRACT
Sclerotium rolfsii Sacc. is one of the major phytopathogen of Groundnut causing Stem rot disease, which was tough to

control by conventional means by applying fungicides. Therefore, in the present investigation, an effort is being made to

search for effective control measures in terms of biocontrol agent for the Stem rot disease. In the present research, 58

Pseudomonas strains isolated from rhizospheric niches were screened for their biocontrol activity against S. rolfsii under

in vitro conditions. One of the identified strain, Pseudomonas aeruginosa AL98 was selected for further studies because

of its ability to content the mycelial growth of the pathogen significantly. During the ln vitro dual culture study, the

Pseudomonas aeruginosa Al98 repressed the growth of Sclerotium rolt'sii upto94.44% rn comparison to control. When

themechanismbehindthebiocontrol revealedthatPseudomonosoeruginosaAL9Bstrarnse(retedNon volatilediffusible

metabolites,andvolatilemetabolites,whichaffectsthegrowthof Sclerotiumrolfsii indual cLrlture Whileconfirmingthe

in vitro results, pot assay being conducted which shows decrease in the percent disease ilcidence of stem rot due to

Pseudomonos treatment from 40.16 to 54.54%.

Key zuords: Groundnut, Rhizospheric niches, Sclerotit.tm rolfsii, PseudL)tnc)nfis nct'uginLt, ir ..\ 1 ')S \ln i,ol.rtile rliffrrsilrle

metabolites, Volatiie metabolites, Microbial controL

Rhizospheric niches of plants is a good consortiurn

where both kinds of microorganisms coexist i.e.,

phytopathogen and biocontrol agents. So, the rhizospheric

niches of the plants serves as an excellent source for agents to

control soil-borne plant pathogens. Various Bacterial species

like Bacillus, Psetrdomona.s, Seratict, and Arthrobacrer known

to control the lungal diseases. Similariy, Bactena present in the

rhrzospheric niches identilled as plant grouth-promotel's as

well as biocontrol strains which most often belong to the

follor,ving genera: (i) Bacillus spp. ll-2), (il) Streptomyces spp

[3-5] and (iii) Pseudomonos [6-9] and Trichoder-ma spp. |0).

* Rakh R. R.

I..i drrrrakh@gmail.com

1 Department of Microbiology, Shri Guru Buddhiswami

Mahavidyalaya, Purna - 431 51,1,, Maharashtra, lndia

2 Department of Botany, Shri Guru Buddhiswami

Mahavidyalaya, Purna - 431 511,, Maharashtra, lndia

3 Department of Microbiology, Sant Tukaram College,

The Pseudom.on.ts spp. r'cry rvcll recognized as superior

biocontlol agent bccause oltireir aciaptive rnetabolism and therr'

ability to produce a wide rangc ol antitirngal cornpounds Ii l].
Examples of antifungal ancl secondar-rr metabolites produced b,v

PsetLdomonas spp inclLrrlc lthenazines ! 2], l.+

diacetylphoroglucinol | 31. pvolLitcrrr in [14], pyn'olnitrin [1 5].

cyclic iipopeptides ! 61, srcielophotcs I I 7], r'oialrle compoutrds

[18], hydrolytic enzymes 1191, ancl so on. Fluorescent

pseudomonads, for example, l):eulomrtncLs tterugirtosa [20].
P s e ttdom ono s- puti da 12 I ], anil Pscrrrlo nt o na s .f I uo r es c ens 122).

arc rvell-known to protect plants liorn liLngal inf-cctions.

Scleroti.unt ro#sii Srcc rs a s\)il-bor'rtc plant pathogerr o1'

worldlvidc irnportalicc rirllr rt rrt,r crtottsirc ltosI rartgt

inclLrcling urore than -500 f lrrnt., spce it" \"1Lrst.t. rofill diseas.'s

have been reportcd on riicotvle(lonous hosts. but seleral

monoccrtyledonous species atu ulso be rrrg infected. Sclerottttrtt

rc.tlJ,sii is especially severe ()r) IegLtnres, Solanaceous ct'ops.

cuculbits, and other vegetable s grovlit in rotatlon with beans

123-241. The tladitional aglicLrltLrr.ai plactrce used to contlol thc

phytopathogen is by applyins ri u tcle varjetv o1'Fungicides e.9..

Bavistin, Captar.r, eto. bul ir sc\ clc disadl antagc of thc

traditional method, is that it is not cl'l'ectrvc to check tirc

during the cropping ciulaLiou (90-100 days) and is

friendly. Hence, ar altcrrrative attetrpt has been matlc

ide an eco-friendly stlategv fbr the control of SclerotiLLnt
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to i) isolate an efficient bioconhol agent in the form of
Pseudomonas spp, from rhizospheric niches of healthy plants

such as Neem, groundnut, soybean etc. ii) evaluate its potential

in controlling the soil-borne pathogen, Sclerotiun rolfiii,
causing stem rot of groundnut, iii) finding out the mechanism

of biocontroi and iv) Confirmation of biocontrol of stem rot

disease of groundnut caused by Sclerotiunt ro('sii by applying

the efficient Psettdomonas spp.

MATERIALS AND METHODS

Stem rot phyto p atho gen o/' grou nd n u t

The stetl rot phytopathogen ol' groundnr"tt, i e.,

Sclerotium rolfsii Sacc.,was isolated previously during RGSTC

(Rajiv Gandhi Science and Technology Comrnission,

Governrnent of Maharashtra) Project canied out in thc

Department of Microbiology, at Shli GLrru Buddhiswami

Mahavidyalaya, Purna (Jn.) Dist. Parbhani (Maharashtra),

India. The funga1 pathogen was n-raintained oll potato Dextrose

Agar medium at 30'C.

Isolation of Rhizospheric Psettdomonas spp.

The soil sample from rhizospheric niches of different

healthy plants such as groundnut, soybean, neem, and tur, etc.

was collected in poly-ethyler.re bags and brought to the researcl.t

laboratory. A 1 gm of soil sarnple was inoculated into 100 ml

Kings B broth and kept for incubation at room temperature for

21 h.

For isolation of Pseuclctmorla,\ spp. lml of this Kings B

broth was transferred to selective enriohment ntedia, Cetlimide

bloth, and kept for incubation at l'oom tenlperature for 24 h.

Fron.r enriched Cetrirnide broth, a loopful of cultrLre was

streaked on Cetrimide agar [25] and the plates were incubated

at room temperature till colonies were observed (24 48 h). The

isolated colonies developed were then purified on nLrtrierrt aglr

slants and r.rsed fot' screening against the phytopathogen for

biocontrol ability. All the isolates were tcntatively named

during this reseatch to avoid confusion.

Dual c:ulture screeningfor potential biocontrol agents

The Pseudomoras isolates \\,'ere screened for potential

antagonistic activity against pathogenic fungi S. rol/isii on

King's B agar by means of the dual culture technique [26]. In

ttris modified method, thc I(ing's B agar plate rvas inoculated

with 5 mrn fungal disc (7-day-old culture) l0 n.rm away from

the center of the agar plate. Con'espondingly, 24 h old

Psettdontonas culture was streaked in opposite direction, 10

mm away tiom the center of the agar plate to maintain tl.re

equidistance of phytopathogen and antagonist fi'om thc centet'

of the agar p1ate. This dual culture experimettt rvas perfot'mcd

in triplicates. A controi plate was maintarned withoLrt stleaking

bacteriai culture. Both the test and control plates wele ir.rcubated

at room temperature for 7 days.

The antifungal activity i,vas cal6ulated by n-reasuring the

inhibition of radial mycelial growth of fungal pathogen in test

as compared to control in terms ol percentage inhibition of'

radial growth (PIRG) [27].
Percentage inhibition R,= R, 

^ 100
of radial growtl.r - Rr

Whele:

R1 - radius ofthe fungal phytopathogen colony in the control

plate
-Rz 

- radius of the fungal phytop{g}en lony in the

I cl e rttifi c atio n of b io co ntrct I a ge t t r

An effective Pseudr.tnrcttttt.i' strain obtained alter'

screening was identifled accordirrg ro Belgey's Manual o1'

Systematic Bacteriology (1982i) bv Ltsing cttltural, biochemical

characteristics as well as 16s rllN,\ s\rqLLenclng.

Rev eal ing of biocontrol me c han i s nt

To reveal the biocorrlrrrl rrrecltanisnl, the efficienL

Psaudomona.s isolate was analyzetl ibr \on-volatile Metabolitrr

and Volatile fdetabolrte.

St:re e ni ng.fb r n on -vo I u t i I c 1 1 1, 7 i1 i t i t I i i t

For detectton of ttort-r.'oliittl.' .iillirsrble antiblotics. tlle

experimental setup was doue as pe L Montcalegto et al. [28] u'ith

slight modification instead of'I'}DA plates King's B plates were

r.rsed, The plates covered r,rttlt a c.rllulosc nitrate membranc'

were inoculated in the ccrltrrt \', ilh 100 pl of antagonisti.

bacterial sltspension. Ailcr rtietrLr,rliLrrt llt'71 hr at r'.rorr,

tempcrature, the ntet-ttbrane rtitlt qtor.r'n bacterial cltltttre wlLs

removed, and the plate was inocrtilrtecl in the centel rvith a 5 rnrlr

disk of a pure culture of fungal pathosin rtnd plate s rvere fut'thcr'

re-incubated at room temperature tbr 7 days and the growth oi'

the pathogen was measrtt.ed. Contlols were run u'ith

uninoculated King's B plates contairling plates on the cellulosc

nitrate meu-rbrane (replacing tlre bllctr:rilrl suspelrsion by sterilc

distilled water), and furlher ttrcubatcri rt rth pathogen S. rollsii.

The experiment was mn in qr:aclrrrpleis. llcsLrlts r'vere expressctl

as llleans of % inhibitiorl ol lirrl:l.iri |-rllthogells rn the presellct

and abscnoe of antagottistri bltctct Llil l5(rlilIc. l)cl'cetlt rnhibitrorl

was calculated using the lirilorvrrr! Lilrrlrtrla 128]:

Percentage

lnhibition: I

FLrng.rl Ir'o*,1h rn tcst x 100
FLLlgal gr.iwth in contt'ol

D e t ectio tt of vo lh t i le tnetcL l t o I i te.t

To detect the secictLrrtt Lrl r'rrlltttie Ilctabolites [rr

antagotristic P.settclontctnrt.: .i7yr . l0rl Ltl ot all atltagotlisLi.

bactelial sr-ispensiotl lvas placcti :tl lhi lL'rlter oi one-hall' Petrr

dish containing Kings B rttediLttlr, ancl a 5 nlrn disk of pure

culture of S. ro(sii was placccl el llre c.rltcr of another Petri dislr

containing Kings B tnedtunl. Both hall'ol plates were placed

face to face preventing ally ph1'sieal contact between tlic

pathogen ancl the bactel'ial sttspettsiort atltl rvcrc sealcd to isolatc

lhe inside attnosphere anr.1 to ltre r cttl los: ol i'olaLiles tbnlerl

Plates were incubated itt tr)oll lclllpelrltllre lor 6 days ancl thc

growth of the pathogen was lttclisLilcd .1n.1 cotnpared to contt'tli:

developed itt ihe absence r)i lhr lillliig(,1l1stic. The cxpetittlelrL

\\,as run in quadruplets. Re sLrlts txptessed as lllealLs i) |

inhibition (9'.) of'llngal gro\\'th itr tltc prcsctlcc and absence rri'

bacterial isolate. Percent irrhibrti,,rr rvri: calculated using thc

ibllowing lbnlula [28],

l'-Lrngal grorvth in testPercentage

inhibition = I

x 100
FLrirglLl glorvllr irt cotrtt.ol

Pot assay /br bioconu'oL oJ .\1(tli rttl dtst tt.:c (ltt t'ivo assa)')

Muss ntultiplicatictn o-f pathttge tt
'I'lre phytopathogen, .scit'r',tritrnt rzft.rii multiphed on

sorghurl grains. Sorghum grains *crc 1lt.c-soaked in 2 percerlt

sucrose solution oventrght. tlrrtitlcti lirld borle d in fiesh *'ater lirr

30 lninutes and drained agairl. lhis rias tlairsl'erred tnto 10tltr

rrl flasks @aOO g and autoclrtved lor li Ib psi ibr20 minutes

The flasks lvere allowed to coo I at roonl tcrrperature allcl

inoculated with 5 mm drscs ol'.1 L,r-:l-dar old cultLrre olgrori rr

ro!/sii cn PDA. Sctctr iliscs pcr 11ask were addetl

R: - radius of the fungal phytop4\plen 9p

o 

I 

* 
"' "r'Hill ;: ii:' :iltSES/,

observed under the binocul
'AqJt6r

ro L[sii
fllsks wcli itte rthlrl..l r/-\ ' .r t.'l<i ltt 2x , I C ,l0l

l-l\--*t*

/+ l0
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Preparation pots for in vivo pot assay 
-

Soil was disinfected with formaldehyde for 3 days, after

three days inoculum of Sclerotium rolfsii, pathogens multiplied

on sorghum grains was mixed at the rate of 2lglkg of soil in

upper 10 cm layer of pot soiL. I)ots r.rerc sprinkled with water.

and incubated lbr two days atiel covertng rvith polythene bags

1291. ln all three replications fbr cach treatment were tried. 
-l'he

details of each treatment arc as lirllolr's (Table 1).

Table I Treatment of rnicrobiological control in oot assay

Treatments Description

TPr"u,lo.orro,

Control

Pot with phytopathogen Sclerotiu.m rol/sii and the secds rvitlr treamrcnt ol-biocontrol agents

Pot with phytopathogen and the seeds without biocontrol agent trcatnlent (Control)

Groundnut were cultivated for over a period of 60 days

and the data on emergence of stem rot inf-ection was recorded

at 30 and 60 days. Seeds of Grottndr.rut variety TAG24 used irr

this pot experiments and seecl treatrnent with talc-basccl

fonlrrrlation of potcntial baoterial ar.rtagonist, Pscudomontt.t

isolate was used and treated (g U) g kg-1 of the seed using gum

(5 ml kg 1) as sticker. The treated seeds were spread over a clean

paper and dried in a cool and shady place. The seeds were sown

imn.rediately after drying. Each pot was sown with 5 seeds. The

pots were watered with tap water as an when required. The

growth parameters like percent seed germination, shoot length,

root length, and chlorophyll content were recorded after 30 and

60 days.

Percentage

germination

No. of seeds germinated

Percentage disease

incidence

Total No. of seeds sown

No. of infected plants

Total No. of plants

RESULTS AND DISCUSS!ON

LsoIation o.f Rhizospheric Pseuclonronus sp.

Dtrring present resealch u,ork, 58 Psetrdomonas ip, were

isolated frorn rl.rizospheric niches of healthy plants of soybean,

neem, grorrndnut, tur, etc. all the rhizospheric Pseudomorta.s

were tentatively named as shown in (Table 1) and maintained

on Nutrient Agar slants for furlher scrcening.

Screening .fo, potential biocontrol agents

phytopathogen

against

During the screening, it was obiervedthat Pseudomonas

I7 was found as an efficient antagonist against Sclerotitutt

rol/iii in the dual culture technique (Plate 1, Table 2) while the

otT"ter Pseudomonas isolates found ineffective to destroy tl.tc

Sclerotium ro(sii (Table 2).

Table 2 ln vitro screening for potential biocontrol agents

agaitst S c I e r o t i um r o I fs i i

Pseudomonas l7 Groultdtittti Nlategaor.t

Pseudomonas I 8 Gror-rntLrut/ I\4ategaot.t

Psettdontonas I9 Groltnclrrrtl,' N'la[cgaort

Pseudomona.s 20 Necnr I(hLr.iaillr

P.retdontortn.s 2I Nce ttr I(ltiiirttllt
P:eudomonu.t 22 Nc.'rtr I(h,i-lltilt

Pseudomonas 23 Neerrr KhLL.iatla

Pseudomonas24 Neem,iKhu.jada

Pt^ettdomonas25 Neenr,'l{hLr.iacla

Psetdontonas 26 Neenr KhLriada

Pseudomonas 27 Nccrn, Khu-iatla

Pseudomonas 28 Nccnr" KhLriacia

Pseudomoncts29 Nccnt,lt)rLLiatla

Pseudomoncts30 Tnr'l(arrclkhctla

Pseudomonas3l Tur,'l(ancll<lrc.lit

P.teudomonas 32 Tur/ Kandkheda

P.yetLdomona.s 33 Tur/ Kandkheda

Pseudomonas 34 Tur/ l(andkhccla

Pseudomonas35 Tr.rr,lKanclltheda

Pseudomonas36 Tur,'Kartdl<irctia

Pseuclomona,v 37 GrounclnLrr, l(artclliheda

Pseudononus 3d CirourttlrtuL K:rrrtilillccla

Pseudomonas 39 Grounclnut' l(lrrdliheda

Pseudontona.s 41l Clourrtlrrui, K.rrrtll'lteda

Pseucloruonas 4 I Grolttrtlrrut l(ltrrcll.hecla

Psertdontonct.s 42 Crounclnul/ Krrrrcllihccla

Pscudomonas 43 Neenri Malcguon

Pseudomonas 44 Neernt Nlatcgaon

Pseudontonasl5 Necttt,'Matcglton

Pseudomonasl6 Neettt NlalegrL,rtr

Psettdomonas 47 Neenr' Vlategaott

Pseudomonas 48 Neetrr Mategaott

Pseudomonas 49 Neet-n'' Mategaott

Pseudomonas 50 Soybean/ Khu-1ada

Pseutlontona,s 5l Soybcart, I(lrL1.rda

Pseudomonas 52 Soybeani Khu.jeiia

P.sarclomona.s 53 So1'b.-an, KhLriiitlrl

PsetLdctmona.g 54 SoybcartrKhu.jlda

PseudomoncLs 55 Soybcani l(hLr-iada

Pseudornonas 56 Soybear/i(hu.jada

Pseudomoncts 57 Crounclnutl,,\dgaon

P.seudontonas 58 Grotttrclnltt, Ad{aon

x 100

x 100

94.44

14.44

15.55

IJ.JJ

22.22

90.00

80.00

27.77

57.11

12.22

81.17

16.66

64.44

10.00

2.22

56.66

81.71

12.22

58.88

40.0

21.17

l6 66

6.66

18.88

5.66

l).-1)

54.44

10.0

28.88

2 5.5 -5

7 .17

75.5 5

7 4.44

70.0

56.66

52.22

22.22

21.1 I

1.44

34.44

80.00

t2.22

Isolate
. oo Inhibition ot-

Croo / Locxtron" Sclerotittnr rolf:ii
Pseudontonas 1 Soybean/ Adgaon

Psettclomonas 2 Soybean/ Adgaon

P.seudomonas J Soybean/ Adgaon

P.seudonlonas 4 Soybean/ Adgaon

Ps'euclonrcnas.! Soybean/Adgaon

Pseudomonas 6 Soybean/ Adgqon

Pseudomonas Z Soybean/ Adgaon

PsetLdontonas 8 Soybean/ Adgaon

Pseudomonas 9 Soybean/ Adgaon

P,seudomonos l0 Soybean/ Adgaon

Pseudontonas II Groundnut/Mategaon

Pseudontonas l2 Groundnut/Mategaon

Pseud.omonas l3 Groundnut/ Mategaon

Pseudontonas l4 Crouff'ridtrl/Mateploti

P s e u,l o n t ct r t u s i s \ C,\"Srt/A4 arciaon

P r e u cl o n t o n a s I r il€dua*Cu \ I atelaonv \./

1 .11

11.11

70.00

63.33

55.55

52.22

44.44

11.11

22.22

7.'77

12.22

18.88

t6.66

Mean of three replications

1- Screening for potential biocontrol agents by dual culture

\ technio-e oeali\ 5. 'otf.ii

:\ \.r---*
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It was revealed frorn the screening study that

rhizospheric culfure of Pseudontonas 17 was able to reduce in
vitro growth of Sclerotium rolJsii up to 94.44o/o. Similarly,
Singh, er al. l30l screened I 86 bacterial strains of different
morphological types for their biocontrol activity against S,

rolfsii under in vitro conditions. Two Pseudomoras strains,

narnely Pseudontonas.fluorescens NBRI-N6 and P. fluorescens
NBRI-N, shown to inhibit the mycelial growth of the pathogen

significantly having the zone inhibition upto 15 mm by NBRI-
N6 and I I mm by NBRI-N respectiveiy, in comparison with the

other strains screened. Also, Karthikeyan et al. l31l proved that

in dual culture, one among the thlee isolates of Tric:hotlermtt

viricle, an isolate in each of 7-. har:ianun and Pseucfttnronus

.fluorescen.s were inl.ribitory to the growth of' Sclerotiunt rol./.sii

(Sacc.), the causal agent of stem rot of groundnr:t. The isolate

Tvl of T. viride caused 69.40% inhibition,of tl.re myceiial
growth of the pathogen followed by P, .fluorescens resulting in

64.40% inhibition. Ganesan and Gnanamanickam [32] also

reported that Native strains of Psetrdonronas .fluorescen.s
suppress the root and stem rot pathogen ofpeanut, ScLarotiunt

rol/sii. P.fluorescens restricted the mycelial growth of S. rol/.\ii
in in vitro piate tests. In in vih'o plate assays, mycelial growth

ol S. rolJiii (three strains) u,as strongly restricted by the four

strains of P. fluorescen^s. Clear inhibition zones ranging fron.r

2.5 to 5.5 cm dia. were observed. Also in 2012, Ganesan and

Sekar reported that six isolates of Pseudomonas shorved about

68% of inhibition S. rolJsii in dual culture studies. Our results

when compared with the results earlier reported by Kishore ez

al. 1331, Karthikeyan et al 1341. Ganesan and Sekar [35] for
control of Sclerotium rol/iii with Pseudornottas aerttginosa in

dual culture. It was found that our results with Psettdomonas

comc about far better than the above-mentroned results because

there was only 32-74Yo inhibition recorded where as in our

results 94.44% inhibition of Sclerotiunt rol.[.sii tvtrs recorded, All
this research indicates that rhizospheric niches contains

tremendous number of difl'erent kinds of rricroorganisrls rvhich

serves better for controlling the phytopathogen.

Further the inhibitory activity of Pseuclontonas 17 was

confirmed by microscopic obscrvation of the clear zone, which

discovered lysis of mycelium of Sc/erotium rolfsii as shown in

(Plate 2). Similar findings were also recorded by Sen et al. 136l
where the microscopic study of mycelia fron.r interrcting zone

showed hyphal shriveling, deformities, swelIing, fi agrnentation

and finally resulting into lysis, 'l hcsc lesults in accordance with

our findings. .

Plate 2 Microscopy of antagorrstrL: ,'ff oct at Pseudomonos lf
agdlnt'ttJ'''t1 "'"

Identification of' b iocotttro l u ge r t r

The effrcient PseudorrtrtnLr.s l7 isolate rvas identified by

16S IDNA gene sequencing. lhe se!lLr.nce r'vas aligned r'r'itir

seqllence in the public dorrain. (icnllanli by BLAS'I Prograrnnt

wlrich showed 98t% sirlilar-ity ri itlr l's','rrrl()nt()nut ttl Lrgirt,,.:,r

AL9<\ having accession nunrbe r :\.ll1'l4i i .

Revealing of biocontrol nte cltariisnt

The biocontrol agents cxercise an inhibitory eff-ect

towards the phytopathogen. J'c'icroritLtn rol/.sii. Two major

rnechanisrns havc bccn antiuil)rrtcJ to crplain the strpprcssir.

and antagonistic effeots ol l'.sr'titlc,ntoirrrrl.i in particular i.e.. tlrr

phytopathogen rs inhibited lr)' ..lrrnpctition fbr iron, as

availability of Fe''' in soil rs io* i l0 r' M) Seconcil-r "

Pseudotnonas inhibit the iliitl)(){cls bv producing secondar'y

metabolites with antibiotic activrt), e.9., Phenazine.

Pyrrolnitrin, Phenazines, 2.4-diacet.llphloroglucinol and

cyanidcs [37], Neverthe]e\:. sror,, 1lr stLpprcssion of pathoge Ir

rcnrains a rnultifunctional irtlr'rL)lrt.. Ir.r.c tor cletertrining th.

nrcchanisn-r ol action shorr r [ri' LlrL .lrlrrs Lrrtde r studv. r,aricir

ol experiments were cnrrierl oLrt .lLrt irtg this rescarch work. J Lr

rer eal tl-re biocontrol rlrce llrru.nr. thc selected strarl

Pseudon'toncts aeruginosct .,\L98 w'u: scr utinize d for production

of Non-volatile Mctabolitc ancl Volatilc Metabolite. Fronr thc

resrrlts, it rvas evident that PscLLrlontttrttL.s uerugino.ra AL98 was

able to produCe variety of sccortdlr-v uretaboljtes uamely non

volatile ditfusible antibiotic. ancl volatile rnetabolite.

Table 3 Inhibition of growth of S. roL/s'iiby non-volatile urctabolitc

Rhizospheric isolate f-ungal growth in test (mm) Fungal growth in control imn) '1.i, Inliibition of pathogon

Ps eudontonas aeruginosa AL98 6.5(+1.29) 90(+0) 92.11(=l .13)

t Represents standard deviation

Plate 3 Action of non-volatlle metabolites on growth of

Sclerotium rolfsii

Sc r e ening for non-vo la tile me tabo l i
For screening the non-vola

lecorded after 7 days of i 1t

volatile ditiusible nretabrrliles arrrl lble to inhibits thr'

Sc:lcroli.unt rollsii,()2.11o.,ir rtrt Kittt'; [J Irtecliunt (Plate 3, 
-l 

ablt

3)

Several researchers leportrl.l ln\ r)llcrnent of non-volatile

metaboljtcs in inhibitiorr ol 1-.lanll)irrr,rqcn\. (iuncsan arrd Seliar

repolted contrrbution ol non-r olrtrle rneLabolitcs produced b1

P..fluorescence in inhibitiorr ol'.5' rt,1l'ii. ,Also. Rakh et al. 136l
displayed inhibitron of Sclatottrtin ittllsii bt' Pseudomonas c1

ntonteilii t), producing non-i olrtiic drllirsible metabolites. OLrr'

results were in accordance ri ith thc lcsLtlts recot'dcd earliel i.c.

P)^eLtdomonos uerugino,str AL.9\ ltlodtrccd non-volatilc

dilIr:sible nretabolites which rniribnecl S. roll.sii. All thesL'

resttlts supported tliat P.sei.r Ll o ut ort rr t ir t t i.i s i no.su AL98 stlains

uced non-volatile metabolites n lrich nright includc

ine- 1 -carboxyl ic acid (PCA), 11

hloroglucinol (2,4-l)APCj), Pyoluteorin (Plt).

Psettdontonas as able n lPrn; rvhith rr.e.l. l,r\. tUrtl'r|rttetl l-urtlter.
\r\
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Detection of volatile metabolites

After 6 days incubation period, results for volatile

metabolites production by Pseudomonas aeruginosa AL98 was

recorded. Pseudonronas ucru,qirto,>tr AL98 secreted volatiic

metabolites in closed enviror.tttretrt o1'pctri plate rl'hich inhibrted

the growth of S. ro(,sii,93.tE'ln as sltou n in (l']late 4, Table'1).

Table 4 L.rhibition of growth olS. ro16ii bi, volatile nlctaboliLi

Rhizospheric isolate Fungal grorvth in test (lnm) Fungal gror'rth in contr!! !Lrl,l] ,f,,t n*f putf,o:*

t Represents standard deviation

P.seutlomonas inosa AL98 5.5(+0.5

Volatile rnetabolites production by lhizosphere

P,seudomona,s was reported earlier by several workers [37]

86

(Rengashwaran and Prasaci 2000) Sirnilarly, Rakh et al. 136)

repolted the volatile metabolitc protluction by Pseudomontts r'/

monteiliig for growtli inhibititrn o1'.!. r'ollsli upto 100%. All th,'

six Pseudontona.s isolates Lrscd b1'(ianesan and Sekar 13-i]

showcd 1009'o inhibition ol thc patlr()ircn. S roff.\ii by volatil.'

metabolitc production in paired Puh.r platc technique' Tl.resc

litclature survey reveals that oLrr rcsults rvere in accordancc

with the results earlier reported by Rahh et al. 136), Ganesarr

and Sekar [35]. Ourresultwith Pseudc,mc.tnas aerttginosa AL9E

looks in accordance with the abor e-rllentioned result. Thes.'

results be real promising lirr. bioconLrol ol phytopathogcni(l

fungi o1'groundnut.

,t0 9i.8 8(r0.64

Table 5 Influcnce of seed bacterization with P.reudontono.s cterugino.sa AL98 on cstablishrnent ol-T,\(12'{ grortndnut in sick

ts with Sc/erotitLnt rolliii
Pots % Secd Shoot length Root length in No. of ChIorophr, ll

Vigour index
(Day incubation) germination in cm cm leaves contcni 11r ]lrgi g -

T Pseudonronas 3o

Contro[ :o

T pseudomonas 6o 86

1'7 .t

40 I 1.1

14.6

5.0

E.0

6.0

123

16

115

16

0 15- 2'726.2

0 2Er 644

40

21.0

15.0

0.56 5

0.28 E

21 52

840

Plate 4 lnfluence of volatile metabolitesbn the growth of S. rolfsii

Control

rot disease incidence in gt'ourtdtlut I -A(il+ dve lo Pseudornttttrt.'

treatment compared to the tttrtreated check (control), ranged

florn 40.16 to 54.54Yo. ANOVA Data enalysis of this treatment

by Microsoft Excel 365 reveal that the I)seudontr,trds treatlnen't

found signiftcant at 5olo lcve1.

In pot cultut'e expcrimeilt, llalhogen alone in cotttrol

shorved typical stelr roL sylllpt()tll. Biocontrol agent

PseLtdontona.s aerutginosa AL 98 trclitcd plants showed redttcccl

disease incident and showccl rigorous grorvth and healthr

lool<ing compared with control plants. The Iength of the rocrt

and shoot, percent seed gerrttination, chlorophvll content, anti

l'igoLrr index also itrotcasc al Jii'lcrcnt lcl el ovcr control planl.

3000

2500

2000

15 00

1000

500

0

,.oo
.cd

%t'

Plate 5 Effect of Pseudomonas aeruginoso AL98 treatment on the

incidence of Stem rot in groundnut TAG24

Pot assay for biocontrol of stern rot diseose (ln vivo tssa.v)

Initial results of in vitro experit.nents revealcd that,

PserLdontonas aeruginosa AL 98 gifted to efficiently control

tested pathogens, S. rolfsii. Hence, to further confirm and cross

chcck the results, In vivo, expcriment in pots were undertaken

by artificially int'ested soil (sick soil) with phytopathogens.

Sclerotiutn ro(iii, causing stem rot. It was evident from

Pseudomonads treated groundnut seeds sho'"ved good or''er all

vigor as compared to control (Plate 5). The clfect of

Fig 1 Effect of P. aeruginoso AL98 treatment on incidence of

Stem rot in groundnut

incideiit of stem rot itr grourrcllrut orop rvith increasc in

,. Sirnilar'"observi'ttiorl !\ tts rtcLrt'cl.'d b-v Ganesatl ar-rd Sekar.

where .P...'1ltrot c,:rrrr, , tt'caLcd ;rlattts shor'ved reduccrl
. ,'ll - :-t- :.-^-^^^^ .-

..t.

.c

\c

&l
.o

^att
J

:c
-""

$o

.." ..q\s

"" a""t

Ps,:trlonrcnas aer-'ugittostt AL 98 treatnlent on percent seed

qerrniuEtron. ft1f,f le'rgtl,r. ,rut Ierrgth. ttu. of -$aves,

inro,opi\,rL\,sffi,)runa ulgorr indcx were srutlicy'". i;d tt"
resrrlts @dnted (Table 5). Thc perecnt Jeellilie in stcrtt

Plate 4 lnfluence of volatile metabolites -on the growth of S, rolfsii

th ol'the root rnd shor;1T.(irltl ficsh and dry weight olthc
ti
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shoot and root also increases at diflerent level over control'

Rakh el aL. 136) recorded that in pot assay fbr control of

Sclerotium ,iysii, ft"uaomonas cJ. monteilii 9 treated seeds

shor.ved decrease in incidence of disease up to 45 45 to 66'670/o

in comparison to untreated secds. Also, Rajendlaprasad et al

[29] found that the cornbination of seed treatlrent with
-P., 

n rrrlor ron or .fl tto r es cens -3 I sor I irppl icat ion ol Tt'i c ho de rnt tt

harziantLm -1 (T6) was effective in promoting seed germination-

and in reducing pre and post emergence tomato damping off

caused by S. rrl\iii.These findings were in accordance with our

experimental findings.

CONCLUSION

This biocontrol age rrr r'r oultl be cxploitcd as good agerlt

for rtanagement of stem ttil iliscrlsc ol glotttldtlrtt. Also servcs

as good iternative fbr cher|icrri tirngr;iilcs $'hich was ltsecl ftrr

control of tungal phytopathogctr'
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