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ABSTRACT

Sclerotium rolfsii Sace. is one of the major phytopathogen of Groundnut causing Stem rot disease, wnich was tough to
control by conventional means by applying fungicides. Therefore, in the present investigation, an effart is being made to
search for effective control measures in terms of biocontrol agent for the Stem rot disease. [0 the prasent research, 58
Pseudomanas strains isolated from rhizospheric niches weare screened for their biocontrol activity against 5. roffsi under
in vitro conditions. Gne of the identified strain, Fseudomanas oeruginosg ALIE was selected for further studies because
of its ability to content the mycelial growth of the pathogen significantly. During the In witro cusl culture study, the
Pseudomonos aeruginose ALSS repressed the growth of Sclerotivrm rolfsi up to 94.44% ir comparisan to cantrol, When
the mechanism behind the biocontrel revealed that Fseudomonas aeruginosa ALIE strain secreted Non-volatile diffusible
metabolites, and volatile metabolites, which affects the growth of Sclerotium rolfsif in dual culture. While confirming the
im vitro results, pot-assay being conducted which shows deacrease in the percent diseaso ircidonce of stem rot due to

Bseudomonos treatment from 40.16 to 54,54%.

Key words: CGroundnut, Rhizospheric niches, Sclerotivm rolfsti; Pseadomonas qerugiiose 4005 Non-volatile diffusible
metabolites, Volatile metabolites, Microbial contral

Rhizospheric niches of plants is a good consortium
where  both  kinds  of  microorganisms  coexist  ie.,
phytapathopen and biocontrol agents. So. the rhizospheric
niches of the plants serves as an excellent source for agents Lo
conlrol soil-borne plant pathogens, Varions Bacterial species
like Baciifus, Pseudomonas, Serratia, and Arthrobacter known
to contral the fungal diseases, Similarly. Buctena present in the
rhizospheric niches identified as plant growth-promoters as
well as bloconlrol strains which most oftcn belong to the
following genera: (1) Bacillus spp: [1-2], (1) Strepiomyces spp
[3-5] and (1) Pseudomonas [6-9] and Trichoderma spp. [ 10].
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The Preudomonas spp. very well recognizcd as superior
biocontrol agent because of their adaplive metabolism and their
ebility to produce a wide range of antifungal compounds [11],
Exainplez of antifungal and secomdary metabolites produced by
Pseudomnnas  spp, mclude  phenazines [12]. 24-
diacetvlphoroplycinagl [13], prolutearin [14], pyrrelnitnn [15]
eyclic lipopeptides [10], sidervphores [ 7], velaiile compounds
[18]. bydrolytic enzymes [19], and sooon. Fluorescent
pseudomonads, for example, Peendomonas geruginasa [20].
Esewdomonas putida |21 and Peendomonas flusrescens [22].
are well-known @ proiect nlanls [rom fungal infections.

Sederadivm rolfed Sace 13 4 sel-bame planl pathogen ol
worldwide mporlance wili 0ovory exlansive host rangs
including more than 300 planis spedies. Mast S eolf7 diseasss
have been reported on dicotyledonous hosts. but several
monocolyledonous species are also heing mfected. Scleroiium
raifeli 15 especially severe cn legumes. Solanaceous crops.
cucurbits, and other vegetahles wrivwn in rolation with beans
23-24]. The traditional agriculuig] gractice used to control the
phylopathogen is by applving ¢ wide vanety of Fungicides e.g..
Bavistin, Captan, ele. bul o severe disadvantuge of e
traditional method, is that 0 ¢ nol elflective W check ihe
Selerotium during the croppiug duration (90-100 days) and 1s

ik eoo-Tiendly, Henee, an alternalive allempt has been made

dyride an eco-friendly stralegy lor he control of Selerotinm
(his work. The present research work mamnly cmphases

l
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to 1) isolale an efficient biocontrol agent in the form of
Pseudonionas spp, from rhizospheric nicley of healthy: plants
such as Neem, groundnut. soybean etc. ii) evaluate its polential
in conpolling the soil-bome pathogen, Sclerotivm rolfsi,
causittg stem rot of groundnut, iit) finding out the mechanism
of bilocontrol and 1v) Confirmation of biocontrol of stem rol
disease ol groundnut caused by Sclerotinm rolfsif by applying
the efficient Presdomonas spp.

MATERIALS AND METHODS

Stem rof phviopathogen of groundrd

The slem ot phytopathogen of groundnut, i,
Sclerotium rolfsii Sace.. was isolated previeusly during RGSTC
{Rajiv. Gundhi Science and Teclmology Commission,
Government of Maharashtra) Project carried out in the
Department of Microbiology, at Shri Guru Buddhiswarni
Mahavidyalaye, Purna (Jn) Dist. Parbhani (Muaharashtra),
India. The fungal pathogen was maintained on potato Dextrose
Agar medium at 30°C.

Isalation of Rhizospheric Pseudamonas spp,

The soil sample from rhizosplieric niches of different
healthy planty such as groundnut, soybean, neemn, and tur, eic,
was collected in poly-ethylene bags and brought to the ressarch
laboratory. A 1 gm of soil sample was inoculated into 100 ml
Kings B broth and kept for incubation al room temperature for
24 h

For isolation of Pyendamanas spp. 1Tml of this Kings BB
broth was transferred to selective enrichment media, Cetrimide
bruth, and kept for incubation at room temperature for 24 h
From enriched Cetrimide broth, @ loopful of cullure was
streaked on Cetrimide agar [25] and the plates were incubaled
at room femperature till colonies were observed (24 —48 h), The
isolated calonies developed were then purifisd on nulrent agar
slants and used for screening against the phytopathogen for
biocontrol ability. All the isolates were tentatively named
during this research to avoid conlusion.

Duat culiure sereening jor poteniial bioconival agenis

The Pseudomonas isolates were sercened for potential
anlagonisiic activity against pathogenic tungi S relfsii on
King's B agar by means of the dual culture teghnique [26], In
ihis modified methad, the King’s B agar plate was inoculated
with § mm tungal disc {7-day-old culture) 10 mm away from
ihe center of lhe agar plate. Correspondingly, 24 h old
Preudonrorms culture was streaked in opposite direction, 10
mm away from the ceater of the agar plaw o maintin the
equidistance of phytopathogen and astagonist from the center
of the sgar plate. This dual culture experiment was performed
in triplicates, A control plate was mamtamed without streaking
bacterial culture. Both the test and conirol plates were incubated
at room temperature for 7 days.

The antifungal aclivity was calculated by measuring the
inhibiden of radial mycelial growth of fungal pathogen in test

as compared to control in lerms of percentage inhibition of

radial growth (PIRG) [27].

Percentage inhibition R —Rs 100
of radial growth = Ej
Where;
R, — radius of the fungal phytopathogen colony in the control
plate

R:  radivs of the fungal phytepstholen golony in the

direction of the antagomnist g '
Similarly. the inhibi

observed under the binopcull

inoculated with 5 mm dises of 2-10-4
i i

Identification of blocantrol agenr

An effective  Peewdomonus  siraln  obtained  afier
sereening was identified according w Bergey’s Manual of
Systematic Bacteriology (1984 by using cultural, biochemical
characteristics as well as 168 TRAA seguencing.

Revealing of biocontrol mechariism

To reveal the bocontol mechamsm, the efficlent
Prendomanas 1solate was aralyzed for Non-volalile Metabolite
yrd Volatile Metabaolite

Sereening for pon-velaille seabc!

For deteclion of nun-volatile diflusible antibiorics, the
experimental setup was done as per Montealegro et af, [28] with
slight modification instead of PDA plates King's B plates were
used. The plates covered wity o cellulose witrate membrane.
were inoculated in the center with Tull pl of antagonistiv
bacterial suspenston. Alter incubation far 72 hooat roon:
temperature, the membrane with grown bacterial culture ws
removed, and the plate was moculited in the conter with a 3 mm
disk of a pure culture of fungal pathugen and plates were Lurthe:
re-incubated al room temperature [or 7 days and the growth ol
the pathopen was measurcd, Controls were un with
vninoculated King’s B plates conlaining plares on the cellulose
nitrale membrans {replacing the basterial suspension by sterile
distilled water), and further meabaled with pathogen 8 rolfsi
The experiment was rurt i quadriolas. Results were expressed
as means of % inhibition of fungal pathogens in the presence
and absence of antagontstic bacterial selute, Pereent inhibition
wits caleolated using the [ollowing formula [28]

Fungal growil in test

Percentage I
Fungal growil i control

mhibition = | - o
Derection of valanle meiabolies

To deteet the secretion
anlagonistic Pseudomonas SOl o un anragomstic
bacterial suspension was placed at the center of one-hal{ Peln
dish containing Kings B nedium, and a 5 mm disk of pure
culture of S rodfei was placed ot the center of another Petri disl:
conlaining Kings B medium. Both half of plales were placed
face to face prevenmting any phvsical contact between the'
pathogen and the buclerial suspension wand were sealed to lsolale
the inside atmosphere and Lo preven loss of volatiles formed
Plales were incubated at toom demperatare lor & days aad the
growth of the pathogen was mezsuod and compared 10 controly
developed in the ubsence of the antggomstic. The experiment
way run in quadruplets. Results expressed as means ol
liihition (%) of fungal growth e presence and gbsenee of
bacterial (solate. Percent inhibition wus caleulated using the
following formula | 2]

Volattle metabolies b

Percentage Furggal growth iy test

inhibitign =1 —

5 X < 100
Fungal growih in control

Por assay for blocentrol of stem vl disease (i vive assep)
Masy multiplication of pathogen

The phytopathogen, Sclorwinm rolfsii multiplied on
sorghum grains, Sorghum grains were pre-sosked in 2 percent
sucrose olution overnight, diined aimd boiled i fresh water o
30 minutes and dramed agan This was ransferred mio 1000
ml flasks @@ 400 g and autoclived for 15 b psi lor 20 minules
The flasks were allowed 10 cool @ room emperaure and
day old culture of proven
afium rolfsid on PDA Scver dises per lask were added

: flasks wers i:1c-uha\uul Il:imﬂ.'s; weeks ar 28 + 270 (29



417 Res. Jr. of Agril. Sci. {Mar-Apr) 13(2). 415-421

upper 10 em layer of pot sotl, Pets were sprinkled with watz
and mcubated for two days afrer covering with polythene hagy
[28]. In all theee replications [or cavh tearment were tied, The
details of cach treatment are as tollows (Table T).

Prepavation pols for in vive por assay

Soil way disinfected with fonmaldehyde for 3 days, after
three days inoculum of Selerotium relfsii, palkogens multiplied
o1l sorghum praing was mixed at the rate of 20gkg of soil in

Table 1 Treatment of microbiologeal control in oot assay
Deseription
Pot with phytopathogen Selerosinm rolfsii and the seeds with freatment of hiscontrol agents

Treatments

rJ’!r.uﬁun'.-uru:s

Control ot with phytopathogen and the seeds without biocontrsal agent rreatment (Contrel)
CGroundnut were cultivated for aver a period of 60 days Psepdomonas [T Groundnot Mategaon 9444
and the data on emergence of stem rot infection was recorded Pseudomonas 18 Groundnut! Matcaaon 14,44
at 30 and 60 days. Seeds of Groundnul variety TAG24 used in Hreudomonay 19 Groundnur Malegaon 1533
this pot experiments and seed tedtment with tale-based Preudomonas 24 MNeem [Khujada 13,33
formulation ol petential bactenal antagonist, Fiendomeniy Piendomanas 2/ Newn Khijada 2293
isnbete wuy used and treated @ 10 g kg of the seed usimg gum Preudomanas 22 Mveetr s hiaada 90,00

& LR g8 ;

(5 ml g™y as sticker. The treated sceds were spread over a clean Mreudomenay 23 MNeem Khgady 80,00
paper and dried in a cool and shady place. The seeds were sown Pseudomonas 24 Neem! [Khwjada 2777
immediately after dryving, Tach pot was sown with 5 seeds. The Pagndomonas 25 Neem Khajada ATTT
pots were watered with lap water as an when required. The FPeeudomonas 10 Neem Klugada 12.22
growth parameters like percent seed germinalion, shoot length, Pseudomonas 27 Neem! Khujada &L
rool length, and chlorophyll content were recorded after 30 und Preudomonas 28 INeem Kliiad I 666
B0 days, Preudomonas 29 Meemy Klgada ad.44
Percenlape No. of seeds germinated 100 Mseudamonay 3 Tur! Kandkheds 30,00
germination Total Na. of seeds sown Prewdomanas 3/ Tur! Kandkheda 222
Preudomonus 32 Tur/ Kandkaeda S56.66
Percentage disease _ No. of infected plants 1030 Preudomnnas 33 Tur! Kendkdeda R7.77
incidence Total No. of plants ; retdaomonags 34 Tur/ Bandkheda 72.22
Pseudomonas 35 Tur" !-{ﬁ--.clk'!u;:t']ﬂ 58,88
RESULTS AND DISCUSSION Preudomonay 36 Tur! Randkheda 40.0
Pieudomanas 37 Gruuummlr Kaadxheda 27797

i ; Preudomonay 3% Grouncnul’ Kaadshicds | 666

fsnlation of Rhizespheric Preudomaonis sp. J . ) ] WG P
" Psepdomonas 39 Groundnur Kandkheda 6.66
During present research work, 38 Prandomonay sp, were . r . 14
e S g : i Feendomoras 40 Groundoul Kands heda |8 HE
tsotaled from rhizospheric niches of healthy plants of soybean, ey + 4 g 7
; T ' Caeudomenas 47 Groundnut Kandiheda 5.66
nesm, groundnut, tur, ete. all the chizospheric Psendomonas o Rk -

/i T Gk Fseudomonas 42 Groundnyt! Kandkheda 2333
were tenlatively named as shown in (Table 1) and maimtained , =
on MNutrient & ;“_ slants for further screenin, Pasudaimus 4 gy A CALH

Apar slants eT SCIEC : : '

s WERINE Preudomonas 44 Necmy Mategaon 10,0
Screening  for ofentiel  Bioconmn!  agents  against E3dtdpiani 9.z Neeny hiaiegdan
FeEning . e LTt ] - . i = it
Feiie ar‘f‘;o i P 2 af Preudomonay 406 Neany Mategaon 25:55
PIRIBRE 08 — - Pseudomonay 47 Neany' Mategaon 70T
During the sereening, it was observed thal Prewdomonas . Cihy i i
= g ; . ; Peendomandas 48 Neewy' Malegaon 5.55
17 was found as an elficient antagonist against Selerofium i . et
S ) : Mesudomonas 49 Neam! Mulegaon 74,44
roifsii in the dual culture technigue (Plate [, Table 2) while the ] oy 2 L
: ; EERE Pseudomonas 50 Sovbeans Khujada iKY
other Preudomonas isolates found ineffective to destroy the iy ! T £
Selerotiun roffsti (Table3) . Pseudomonay 31 Soyhean! Khujuds 56.60
e F i 7 5 : : -
CRORRRETS Pieudomoneas 52 Sovbean/ Khijada 3222
Table 2 i vitre ing for potential bi el it Pseudomonay 33 Sovhean/ Khujuda 2222
able 2 ‘0 5T t potential bioconirol age i PR AR
et B SLlFenmg P G = Psewdamaonas 54 Soybeans Khujnca 2111
agrainst Sclerotivm rolf5i 4 o - i : 4 4
— v Inhiom 3 Hreudumanay 33 Sovhean: Khujaca 4,44
. . mhibition o e .
Isolate Crop / Location %? A ;‘,. . FPreudomenas 56 Sovbean/ Khujpada 34.44
Sclerai olfs = ;
T 7 Sovbonnl Ad - ;:If;f ragag Preudamornas 37 Groundnut! Adgaun 20.00
Pﬁm .t.:umma.\ 4 qﬂyl L"nf ldgaon lI]l lfl Pigndormanas 58 Groundout! Adpaon 1222
sewdomonus 2 Soybeuan/ Adgaon : Nioar of three rephedtans
Preudomonas 3 Soybean/ Adgaon T0.00
Piwlidomonas 4 Sovbeans Adgaon 6333 _—
Fseudomongs § Sovheans Adgaon 35.55 e
Fsendomonas 6 Soybean’ Adgaon 52,22
Preudomonas 7 Soybean' Adpgaon 44 44
Psewdomonas § Sovhean! Adgaon 11.11
Fseudomonas 9 Soybean/ Adgaon 22,22
FPseudomonas £ Sovbean/ Adgaon T
Fseudomonas 11 Groundnut! Mategaen 1222

Fyeudomonge 12 Groundnul! Mategaon (B
Erewdomondas 13 Groundnut! Mategaon 16 66 n-\ _‘L
Pseudomonas 14 G omn‘ Maregaon

Feeudomonas 15 | Gr it ategaon
gugeiut! Martegaon

Peeudomanas 16
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It was revealed from the screening study that
rhizospheric culture of Pseudomenas 17 was able to reduce in
vifre prowth of Sclerorium rolfsii up to 94.44%. Similarly,
Singh, et af [30] screened 186 baclerial strains of different
maorphological types for their biocontral activity apainst S
rolfsii under in vitro conditions. Two Frendomonas strains,
namely Prendomonas fluorescens NBRI-N6 and P, flyorescens
NBRI-N, shown to inhibit the mycelial growth of the pathogen
significantly having the zone mhibition upto 15 mm by NBRI-
N6 and 11 mm by NBRI-N respectively, in comnparison with the
other strains screened, Also, Karthikeyan e al. [31] proved that
iy dual cullure, one among the three isolales ol Trchoderna
vivide. un isolate in each of ¥1 harztanum and Prendonioias
Huprescens were mhibitory to the growth of Sclerotizm rolfti
(Sace.), the causal agent of stem rof of graundnut. The isolate
Tvl of T. viride cavsed 69.40% inhibition.of the mycelial
growth of the pathogen followed by P fluorescens resulling in
64.40% inhibition. Ganesan and Gnanamanickam [32] also
reported  that Native strains of FPsendomonas  fluorescens
suppress the root and stem rot pathogen of peanut, Solerotiion
rolfsil. P, fluorescens restricted the myeelial arowth of S, rodfeif
i in vitro plate tests. In in vitro plate assays, mycelial growth
ol 5. redsii (three strains) was strongly restricted by the four
strains of P, fluerescens. Clear inhibilion zoues ranging from
2.5 to 3.5 oin dia. were observed. Also in 2012, Ganesan and
Sckar reported that six isolates of Peendomonas showed about
(R of inhibition 8. reffsif in dual culre studies, Our results
wlten compared with the resulls earlier reported by Kishore er
f, [33], Karthikevan e af, [34], Genesan and Sekar [35] [or
control of Seleratum polfztt with Pseudomonas aeruginosg in
dual culture, It was found that our results with Psendomonas
come aboud far better than the above-mentioned results because
there was only 32-74% inhibition recorded where as i our
resules 94, 44% inhibition of Sclerodium rolfsi was recorded, All
this research indicates that rhizospheric niches containg
remendous number of ditferent kinds of microorganisms which
serves batter for controlling the phytopathogen,

Further the inhibitory activity of Psewdomones 17 was
confirmed by microscopic observation of the clear zone, which
diseovered lysis of mycelium of Selerotinm rolfsil as shown in
{Plate 2). Similar findings were also recorded by Sen ef al. [36]
where the microscopic study of mycelia from intetacting zone
showed hiyphal shriveling, delormities, swelling, [ragmentation

and finally resulting into lysis, These results in accordance wilk
cur findings, -

niszic eftect ef Psevdamaonos 17

Elate 2 Microscopy af antago

BEAINGT LOiEro T raifn

Tdentification of biocontral aani

The efficient Freudomonus L7 solale was Identificd by
165 rINA gene sequencing. [he sequence was aligned will:
sequence 1o the public domein, GenlBunk by BLAST Programin
which showed 98% similarty with Dvewdomanas gerupinos
ALDE having dccession number Al24945]

Revealing of biocontrel mechanism

The biocontrol agents exercise an inhibitory effect
towerds the phytopathogen, Sefevanium roffsii. Two major
mechanisms have been aniicipatcd woeaplain the suppressive
und antagomistic eflects of Pacudnmanads i particular Le., the
phytopathogen s inhibited by competition for iron. s
availability ol Fe™  in sail is low (1077 M) Seconcly
Peeudomonas mhibit the pathozens by producing sceondary
metabelites  with  antibiaric actwvity ep,  Phenazine,
Pyreolnitnin, Phenazines,  22-diacetyphleroghucinal  and
cyanides [37] Nevertheless. growlh suppression of pathoger
remaing a mullifunctional srebute, Bopes for determining the
mechanism of action shown by e stens under siudy. varels
ol expeniments were carried oul dusing s research work. To
reveal  the bhlocontrol  echamam,  the  selected  siram
Prendomanas qertginosa ALYE wis sorutmized for production
of Non-velatile Metabolite and Volaule Metabolite, From the
results, it was evident that Prewdaimonas veruginosa ALY was
able to produce variety ol sceondiry molaboliies namely non
volatile diffusible antibionic, and volatile metabolite.

Table 3 Tinhibition of growth ol & redfsil by non-volalile imétabolie

Rhizospheric isolate

6.5(=1 29)

Pseudomonas aeruginosa AL9E

Fungal growth in test (mum)  Fungal growth in control gmm) % lohibioen of pathogen

G277 01 .43)

90{=0)

+ Represents standard deviatian

A TS| Cosial

Flate 3 Actien of non-volatile metabolites on growth of
Sclerotiom rolfst

Sereening for non-valatile metnbolitey

Fur scroening the non-volagl
recorded after 7 days of ideubda
Pseudomonas gerugings

volatile ditfusible metabolites and  able W inhibits  the
Scleraiium roffsii, 92.77% cr King s Boeedivm (Plate 3, Tablz
Fh

Severul researchers omonted imvalvement of non-valatile
metabiolites i inhibicion o plant palaoseny Cranesan and Scka
reparted contribution of non-velatle metsholites produced by
P. fluorescence in inhibition o' 8 roffan Also, Rakh e el [30]
displaved inhibition of St by Pseudomonas Of.
monteilni V) producing nen-valatile diffusible matabaolites, Our
resulls were in aceordance witn the results recorded earlior e
Peeydomnnay  aeruginose ALYY produced  non-volanle
dilfusible metabalites which mhibieed 5 rofisii. Al these
results supported that Prewdomonays gernginova ALY strains
sduced nen-volatile mersbolites  waiclh  might  lnclude
cangine-1-carboxylic dwed (PCA), 2.4
i24-DAPG)  Pyoluteorin (Pl
g conlirmed lurther.
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Degtection of volutile metabolites recorded, Peewdomonas qeriginesa ALY secreted volatle
After 6 days incubation period, results for volatile  motabolites in closed environment o7 peut plule which mhibsted
metaboliles production by Pseudomonas asruginosa ALIS was the growih 0f 8. polfsi, 93 88% asshown in (Plate 4, Table 4)

Table 4 Inhibition of growth of § roifsd by volatile metaboline

Rhizospheric isolate Fungal growth in testymm)  Fungal growth in control fmm) % [nhibition of pathogen
Fsendomonas aeruginosa ALYS J5(H0:57) B[ 93 .88i=0.64)

+ Represents standard deviation

(Rengashwaran and Prasad 20000, Similarly, Rakh e al [36]
reperted the volatile metabolite production by Peendomanas of
mgntetlit 9 [or growth inhibibion of § vedfsd upte 100% ALl the
six Pseudomnnai isolates used by CGanesan and Sekar [35]
showed 100% inhibition ol the pathosen, S roffsii by volarile
metabolite production in pairzd Peltr: plate technique. These
literature survey reveals that our resulls wers m agcordance
B with the results earfier reported by Rakh er all [36], Ganesan
Plate & Influence of volatile metabalites an the grawth of 5 rolfsii and Sekar [35]. Our result with Pseudomonas aeruginosa ALIS
looks in accordance with the above-mentioned result. These
Volatile metabolites production by rhizosphere  pesults be real promising for bioconitol of phytopathogeni.
Peouydomonas was reporicd carlier by several workers [37] Tungt of groundnut,

Tuble 5 Tnfluence of seed Baclerization with Preudomonas aermginesg ALSE on establishment ol TAG24 gronndnut in sick
L E
pots with Sclevotium rerdfsil

Pots % Seed Shoot length Root length in Mo, af Chloros h_'_\;l.i o
; i o i : ; J Vigour index
(Day ingubation) germinition m cm [au)  leaves contenl m mgg
i Peaulumion s 10 14 7.1 |4.6 123 0457 2632
Control 3y 40 [1.1 3.0 14 .28 B
T Praudomenis 69 86 24.0 Rl 145 {.368 2752
Control s 40 L5.0 6.0 la 0,288 840

Tol disease ineidence in grouncnat TAGZ due o Prendomonas
treatment compared to the untrested check (control), ranpged
from 40,16 to 54.34%,. ANOV A Daa analysis of this freamment
by Microsell Excel 355 reveal hat e Pyewdomonas treatment
found significant ut 3% level

In pot culure expenment, pathogen alune in contral
shewed  typical stem ror symplom. Biecentrol  agen
Peeudomonas-aeragingsa AL 98 weated plants showed reduced
disease incident gnd showead vigoreus growih and heslihs
lowking compared with contiol plants: The length of the reet
and shoot, pereent seed germination, shlorophyll content, and
vigour index also increase at diffzrent level over control plan.

i . : oy
ST P cimioneg
PPN e

Plate 5 Effect of Pseudomonas geruginasg ALSS trestment an the i e
Incidence of Stem rot in groundnut TAGZ4 o
Por assay for bivcontrol of stem vot divease (I vivo assayy o-.:’f Jo¢$
Initial results of in wire experiments rivealed that, 8
Pseudamonas aevueinese AL 98 gifled 1o efficiently conlbrol [ AT Freuiamisias 30
tested pathogens, 8. roffefi. Henes, to further confirm and cross ';f;“,,';;f,'jsfm“m
check the results, /n vivo, cxperiment in pols were undertaken otontal®

by artificially intested soil (sick soil) with phytopathogens,
Sclerotium rolfsif, causing stem rot. It was evident from
Preudomonads reated groundnut seeds showed good over all
vipor as compared to contral {Plale §). The effect of .
Freudomonas aeg:_ugfﬂ.oa‘a AL 9% treatmenl ou percent seed -+ ", «Similur observation was tecorded by Ganesan and Sekar

Fig 1 Effect of P, geruginose ALSS treatment on ingidence of
Steern ot In Eroundaut

germinglion i length. rool length, no, of Agdwesm §?¢1é] u.;l';sré":ﬁ_ luorescenoe trealed plants showed reduced
: S . el P ) ! i :
chlorop and vigour index were studig "gﬁgd‘iﬂr A lbense tmcident of stem rol i groundnul crop with increase in
¥ o e i Ve i 3
results nted (Table 3). The pereent decwaise i-slem ‘-\_ﬁ-;g-l%_hgh of the rast auu]1 SIm:-}r:\-lmu. fresh and dry weight of the
ol N L =
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shoot and root also increases at different level over control. CONCLUSION

Rukl e al [36] recorded that in pot assay for coutrol of

Seleratium rolfsit, Psendomonay cf. monfeilii 9 treated seeds This hiocontrol agent would he exploited as good agent
showed decrease in incidence of disease up to 45.45 to 66.67% for management of stem ol disease of groundnul, Also serves
in comparison to unireated sceds. Also, Rajendraprasad ef al, as pood alternative for chemienl funzivides which way used fin

29] found that the combination of seed treatment wiih control of fungal phylopathozen.
Psewdtamonas fliovescens-3 + soil application of Trichoderid )
harzianunt -1 (Te) was effective in promoting seed germination  _deknowledgentent

and in reducing pre and post emergence tomalo damping off We are gratefisd to Dr. K flaifuma, Principal, Shri Gurn

caused by §. rolfsit, These findings were In accordance withour  Buddhiswami. Mahavidyalove Pawrma [In.j, for providing thi

sxperimental findings. necessary facilities required during this work.
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