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ABSTRACT

Groundnut is an important crop in all over the world. The cultivation of groundnut is limited by stem and pod rot
caused by Sclerotium rolfsii Worldwide the groundnut yield loss due to stemrot is 10 to 25 percent. The fungus, S.
rolfsii has a wide host range. In the present study S. rolfsii was exposed to mustard seed powder (MSP) at different
concentrations (20, 50, 100 and 200 mg) under in vitro conditions. This bioassay was conducted using two types of
methods; (a) Continuously exposing to single MSP and (b) fresh MSP was replenished every 24 hours. Cent per
cent inhibition of S. rolfsii was observed at 100 and 200 mg of MSP in both the methods. But, 50 mg concentration
was also inhibited growth of S. rolfsii up to 93.10% after 72 hours. All results are calculated that MSP has
inhibitory effect against S. rolfsii it may be used as future to reduce soil borne diseases..
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INTRODUCTION

Groundnut is grown on nearly 23.95 million ha weride with the total production of 36.45 million ®mnd an
average yield of 1520 kg/ha in 2009. China, Intlaeria, USA and Myanmar are the major groundmotving
countries. Developing countries in Asia, Africa @0duth America account for over 97% of world groowidarea
and 95% of total production [1Eclerotium rolfsii, a deuteromycetous fungus is a soil borne facuapiarasite
having very wide host range which causes pre-emesyeot, collar rot, stem rot and wilt in groundnuThe
cultivation of groundnut is restricted by stem g rot caused b$ rolfsii. Worldwide the groundnut yield loss
due to stem rot is ten to 25 percent and the chdmiethods are very expensive and will not providenplete
protection from the pathogen. There is worldwideegtance to the use of ecologically safe, enviranirfrgendly
methods of protecting crops from the plant pathsgeBlucosinolates compounds that occur in agronaligic
important crops may represent a viable source lefoehemical for the control of various soil borpests [2].
Brassica species contain glucosinolates (GSL), which, upssue disruption, are hydrolyzed in the presence of
water by an endogenous myrosinase enzyme into muwsecompounds, notably toxic isothiocynates (ITC).
Insecticidal, nematicidal, fungicidal and phytomeffects are often associated with tissues ofifemaus and
Brassica plants. The detrimental effect of pure ITC totaer fungi has long been known and the potential of
Brassica crops to control soil borne pests and pathogerislynattributed to these compounds. This procass i
termed as “bio-fumigation” [2].
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MATERIALSAND METHOD

I solation and maintenance of pathogen

Groundnut Arachis hypogaea L.) plants showing stem rot symptoms were coliédi®m Regional agriculture
research station (RARS) Kadiri, Anathapur disto€tAndhra Pradesh, India. The isolation of the pgén from
diseased plants was performed on Potato Dextrosar ABDA) medium and identified according to their
morphology and colony characteristics [3]. The pg#nicity of the isolate&. rolfsii was studied in a pot culture
experiment as described by Singh and Thapliyal [4].

An experiment was carried out undewitro conditions with minor modification of the procedwieRahmanpouet
al. [5]. MSP was prepared using pestle and mortar withmercially available mustard seeds just befoee th
experiment.

Method (a): In this method different amounts of MSP viz., Z0, 100 and 200 mg MSP was added in the
aluminum foil which was kept in the upper lid oktPRetri plate. In order to hydrolyze the glucokites (GSLSs),
sterile distilled water (10 pL ny was added to the MSP. Twenty ml of PDA mediuns waured in 90 mm (4.50
cm) sterilized Petri plates and allowed to soliditMycelial disc of 5 cm from three day old cultwkthe pathogen

S rolfsii was inoculated at the center of the Petri plafbe base of the Petri plate was placed on the taheo
upturned lid, which contained the MSP. Petri gatéthout MSP served as control. The plates wecahbated at
28 £ 2°C for 5 days.

Method (b): In another method the fungal cultures was expdsedblatiles for 5 days by replacing fresh MSP
every 24 hours also similarly without replacemehtMsP which was initially kept in the aluminum feil Six
replications were maintained for each treatmerte data for the growth & rolfsii was measured at 24, 48, 60, 72
and 96 hours and per cent inhibition of mycelialvgth calculated using the following formula [6].

The per cent inhibition was measured using the fitam

Where, 1= Per cent inhibition of mycelial growth,
C= Colony diameter in control (cm),
T= Colony diameter treatment (cm)

RESULTSAND DISCUSSION

Tableno: |. Bio-assay of volatilesreleased from M SP replaced with fresh M SP every 24 hour interval

Timeduration M SP Concentration
Radial growth of S. rolfsii (cm

20mg | 50mg | 100mg | 200mg | Control

24 Hours - - - - 0.72
(100)* | (100) | (100) (100) -

48 Hours 0.47 0.34 0.0 0.0 2.23
(78.90)| (84.75)] (100) (100) --

72 Hours 0.66 0.41 0.0 0.0 3.50
(81.10) | (88.30)] (100) (100) -

96 Hours 1.9 0.42 0.0 0.0 4.25
(55.00) | (90.10)] (100) (100) -

SEm CD at 5%

F. = 0.032 0.064

F = 0.036 0.071

Fix R = 0.073 0.143

* Figuresin parenthesis are per cent inhibition over control

In the present experiment all the concentrationsI8P tested were significantly effective in inhibg the mycelial
growth of S rolfsii. In both the methods at 100mg and 200mg conc@mneafl00 per cent growth & rolfsii was
inhibited. But also growth o$. rolfsii was not detected at all the concentrations testdath the methods at 24
hours after incubation whereas control plates shitnergrowth of 0.72 cm radial growth at same intiameperiod.
Whereas in method (b) at 48, 72 and 96 hours thvae78.9 to 84.75 per cent, 81.1 to 88.30 per ardt55 to
90.10 per cent inhibition observed when the MSP waeased from 20 to 50 mg was maintained withftimgal
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cultures were exposed to volatiles for 5 days wéhlacement of fresh MSP every 24 hours when 205incthg
were used respectively. A highest inhibition of 8 cent was observed after 96 hours when 50 mgetdration
MSP was used in method (b) results are represéamtatile 1.

However the growth oS&. rolfsi was more when the MSP was not replaced every \dnereas in method (a)
maintained without replacement of MSP which wasidly kept in the aluminum foils for five days tlyggowth of

S rolfsii was more compare to exposure to the fresh MSPviEnye24 hours. The results obtain in this at 20 5@
mg concentration are 53.00, 73.00 per cent inbibjti23.14, 41.70 per cent inhibition, 31.52, 23 cent
inhibition at 48, 72 and 96 hours of exposure ftssale presented in table Il. The growth obsemwas up to 2.20
cm (23%) in 50 mg MSP used treatment at the endh(@&s) of the experiment. Both the experimentsegav
complete inhibition in growth d. rolfsii at 100 and 200 mg concentration of MSP.

Tableno: 11. Bio-assay of volatilesreleased from M SP

Timeduration M SP Concentration
Radial growth of S.rolfsii (cm

20mg | 50mg | 100mg | 200mg | Contral

24 Hours - - - - 0.72
(100) (100) (100) (100) -

48 Hours 1.05 0.60 0.00 0.00 2.23
(53.00) | (73.00)] (100) (100) --

72 Hours 2.69 2.04 0.0 0.0 3.50
(23.14) | (41.71)] (100) (100) -

96 Hours 2.91 2.20 0.0 0.0 4.25
(31.52) | (48.23)] (100) (100) -

SEmz+ CD at 5%

F. = 0.056 0.110

F = 0.063 0.123

Fix R = 0.126 0.247

* Figuresin parenthesisare per cent inhibition over control

Studies of Rahamanpoar al. [5] showed that the growth rate of the fungal ogl&clerotinia sclerotiorum over 5
days was significantly inhibited initially, ratescovered to reach those of the control over a 2 tay period,
depending on the amount of MSP supplied. All tteatments with MSP had statistically similar growles 72
hours after application.

The effect of mustard seed meal on linear growtsaybean root-rot and wilt fungal pathogens wasnokesl by
Fayzallaet al. [7]. Mustard seed meal proved to be effectivecfamtrolling the pathogen and resulted in decreasing
the linear growth of the pathogéthizoctonia solani at all levels (5, 10 and 25 mg plajes compared with the
control. The results are in conformity with thafeNobleet al. [8]. Seed meal dBrassica species suppresses the
growth of Pythium ultimum, Rhizoctonia solani [9] and Fusarium sambucinum [10]. Chunget al. [11] proved that
the volatile substances in the ground seed of miisiaowed the strongest fungicidal effectRnsolani through
comparing thre®rassica species for volatile compounds in hydrated groweetls. Kirkegaaret al. [12] reported
that seed meal of mustard was fungicidal to fivié lsarne pathogens. Further, Robert Larkin andfi@arj13] also
found thatin vitro assays of Indian mustard resulted in nearly cotapidibition (80-100%) of growth of soil borne
pathogens of potato, includinBhizoctonia solani, Phytophthora erythrospetica, Pythium ultimum, Sclerotinia
sclerotiorum andFusarium sambucinum which are in agreement with our results.

Smolinskaet al. [14] conducted experiment with the seed meaBrdssica napus (rapeseed) which produced
volatile fungi-toxic compounds potentially of valua the control of Aphanomyces root rot of pea. These
compounds were extremely effective in the suppoassf encysted zoospore germination.

In the present investigation although the volatpegduced from brassica leaf tissue were inhibitor. rolfsii,
colonization of the plant material continued togress over 48 h, suggesting that the fungus raag the ability
to adapt to volatiles. Despite evidence for praiducof volatiles as well as their ability to infitiflungal growth in a
bioassay, the pathogeéh rolfsii continued to grow in the leaf discs suggesting thenay have a mechanism for
overcoming toxicity of volatiles produced [15]. fRits of volatiles released from MSP showed thatgtowth of
the pathogen was completely inhibited initially24t hours, but due to continuous exposure to toalatites, initial
inhibition was followed by adaptation and recovefygrowth to control level suggesting that the fusgnay have
the ability to adapt to volatiles at lower concatitns.
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CONCLUSION

Adaption ofS. rolfsii to the exposure of MSP continuously for five dayghweplacement of fresh MSP at 24 hours
interval showed effective results with the replaeatmof MSP for five days at low concentrations 2@ &0 mg.
The concentrations 100 and 200 mg inhibited thgdisrgrowth absolutely. However, these studies stidhat the
exposure of the pathogeh rolfsii to the MSP volatiles to 100 mg concentration aratarinhibited the growth
underin vitro conditions. Future research should focus on déténmthe effects of MSP under field conditions.
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