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ABSTRACT

Stem and pod rot of groundnut caused by the pathogen Sclerotium rolfsij which has a wide host range and it affects
the yield losses up to 30-40% in groundnut in India. The persistence of infection caused by sclerotia of S. rolfsii
inciting disease stem and pod rot of groundnut following the incorporation of mustard (Brassica nigraplant parts
into soil was examined through an experiment under green house conditions. Incorporation of the mustard plant
parts into the soil reduced the infectivity of S. rolfsii at every date at which inoculum was added to soil over the 13
day period of assessment. The effect of adding the mustard plant parts significantly reduced the disease incidence of
S. rolfsii. Initially the disease incidence was minimum (37.33%) at O day application of S. rolfsii immediately after
incorporation of mustard plant parts. Thereafter the disease incidence increased from 1% day of application of
pathogen to 5" day (46.66%, 54.00% and 65.33%), respectively. Later from 7" day onwards the disease incidence
reduced from 63.66% to 52.33% up to the 13" day.
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INTRODUCTION

Brassica-cover crops are increasingly used as catch crogéscsrgreen manure crops with in rotations to pileva
number of agronomic benefits like control of niteogleaching, increased soil organic matter and éomgat soil
structure. They also have the potential to suppeesange of soil borne crop pests and diseaseX.[1Brassica
species contain glucosinolates (GSL), which, upssue disruption, are hydrolyzed in the presenceaitr by an
endogenous myrosinase enzyme into numerous compounthbly toxic isothiocynates (ITC). The detrins
effect of pure ITC to certain fungi has long beemwkn and the potential @rassica crops to control soil borne
pests and pathogens mainly attributed to these comgs. This process termed as “bio-fumigation”, [i3]
increasing interest as it is viewed as an alteradb the use of traditional inorganic soil fumigam the control of
soil pathogens. Brown and Morra [4] reviewed thedes contributing to biofumigation efficacy (eféncy of ITC
release, susceptibility of the target species, mailsture content, etc.) and suggested that, afifehéme of GSL
products in the environment was shown to be skor6], “a short residue time places limits on aeinig effective
control and may contribute to the variability obsat in the suppression of soil-borne plant pathegen
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Groundnut Arachis hypogea L.) is cultivated around the world in tropical, subpical and warm temperate
climates. The total area under groundnut in Insli&.¥0 m. ha annually with a total production df6/million tones.
Andhra Pradesh ranks first with an area of 1.76aand annual production of 0.95 million tones.dsessdue to
seed and seedling diseases particularly stem ashdgbef groundnut caused I8/rolfsii have been reported to an
extent of 30-50 per cent in individual plots [7]€raim of this study was to determine the persigtariaction oBB.
nigra residues in the soil for the disease control. Mus achieved by linking the time at which inoculwas
introduced into the soil following the incorporatiof B. nigra residues to the disease expression of stem rot of
groundnut.

MATERIALSAND METHODS

Cultivation of mustard plants

The locally available mustardi(assica juncea) was used for green house experiment. Single muglant was
raised for each pot. Each earthen pot of 27 crghtednd 13 cm radius was filled with 4 kg of paftimixer
consisting three parts of red soil and one pathlaék soil and sufficient amount of urea, singl@esuphosphate
(SSP), murate of potash (MOP), farm yard manuMFand vermicompost. The experiment was maintaiimed
completely randomized design with three replicatiper each treatment.

Preparation of mustard green manure

Sixty day old mustard plants were harvested aloitg the stem, leaves, flowers, and roots, choppéa small
pieces and incorporated into the soil immediatels depth of 15 cm from the top of the pot [8]lithe quantity of
water was added to hydrolyse the glucosinolatescavered with polythene sheet for 15 days. The tityaof
mustard plant parts incorporated into the soil gsiealent to 200 g fresh weight per pot. Controtspwere
maintained without mustaidcorporation.

Soil infestation

According to the literature, the life of ITC and IGB soil was shown to 6 and 8 days, respectivatyhe most [8].
As the purpose of this study was to determine ithe tvhen the effect of ITC would shut down, it wiescided to
work on a fine time scale of 13 days. The fungalppgules were incorporated into the soil at diffetenes (0, 1,
3,5,7,9, 11 and 13 days) after the incorporatibmustard plant parts. At each time, saerotia of the funguS.
rolfsii were placed into the soil at a depth of 1cm frbmtbp of the soil. Eight treatments and five regiions were
maintained in a completely randomized block degicable I).

Tablel. Thetreatmentsand combinations

Z
o

Treatments

T, -Pathogen application on the same day of musteatporation (0 day
T,-Pathogen application ori' tlay after mustard incorporation

T, -Pathogen application or*3lay after mustard incorporation
-Pathogen application o' Slay after mustard incorporation
Ts-Pathogen application o™ day after mustard incorporati
Ts-Pathogen application off'@ay after mustard incorporation
T,-Pathogen application on @ flay after mustard incorporation
Ts-Pathogen application on 18y after mustard incorporation

o|~|o|o|s|w(N| |k
Iy

Fifteen days after incorporation of mustard ressdaeseed of groundnut was sown 1cm away from tleecsial
bodies. Fertilizers were not applied before atdraf5 days of incorporation of mustard plant partthe pots. The
infectivity of S rolfsii was estimated based on the number of groundnutspiafected. The seedlings were
examined visually, for the presence of dark-broesidns and white mycelia growth and the diseasdeénce was
calculated by using the following formula as ddsed by Mayee and Datar [9].

RESULTSAND DISCUSSION
The experiment was conducted in glass house, Dmpatt of Plant Pathology, College of Agriculture,

Rajendranagar, Hyderabad under artificially inodaconditions to evaluate the persistence of mdistaop
residues in the soil in reducing infection causgaddierotia ofS. rolfsii and the results are presented in table II.
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Tablell. Effect of volatile compounds of Brassicaresiduesat different dates of soil infestation of S. rolfsii under green house

Treatment Plant height(cm) PDI
T,- Pathogen application on the same day of mustexatporation (0 day, 22.00 37.33
(37.64)*
T,- Pathogen application ori' tlay after mustard incorporation 19.16 46.66
(43.07)
Ts- Pathogen application off 8lay after mustard incorporation 18.33 54.00
(47.28)
T,- Pathogen application off' Slay after mustard incorporation 15.50 65.33
(53.91)
Ts- Pathogen application off' @lay after mustard incorporation 15.76 63.6/6
(52.92)
Te- Pathogen application off' @ay after mustard incorporation 16.00 60.33
(50.94)
T.- Pathogen application on ™ #lay after mustard incorporation 16.66 57.33
(49.20)
Ts- Pathogen application on ™ 8ay after mustard incorporation 22.33 52.33
(46.32)
S.Emz 1.41 1.74
(1.01)
CD at 5% 4.27 5.28
(3.07)

*Figuresin the parentheses indicate angular transformed value

The incorporation of the mustard plant parts ifit® $oil reduced the infectivity & rolfsii at every date at which
inoculum was added to soil over the 13 day peribéssessment. The effect of adding the mustardt plarts
significantly reduced the disease incidencé&.afolfsi. Initially the disease incidence was minimum (3%4} at O
day application of rolfsii immediately after incorporation of mustard plaattp. Thereafter the disease incidence
increased fromSiday of application of pathogen t& Bay (46.66%, 54%, 65.33%) respectively. Latenfid' day
onwards the disease incidence was reduced fron6%3t6 52.33% up to the T3lay.

Similar trend was observed with regard to plangheibf groundnut when brassica plant parts wererparated
into the soil. The plant height was reduced fromday to &' day (22cm to 15.5cm) and fronf' @ay there was
increase in plant height of groundnut from 15.7&233cm though not much variation was found. disvalso
observed that in the inoculated control the groumdafid not germinate untilday of application. From"sday
onwards groundnut seeds germinated though with yigour and the height of the plant was only 5crd Eater the
plants wilted. Results of Motist al. (2009) also indicated that incorporation of abox@ugd parts alone (AP) or
the above-ground parts combined with the below mgiquarts (AP+BP) reduced the infectivity of inoaukiof both
Rhizoctonia solani andGaeumannomyces graminis var. graministritici at every date at which inoculums was added
to soil over the 13-day period of assessment. Hewethe persistence of ITC in soil after the girgdand
incorporation ofBrassica residues was shown to be short and according taqu® studies, no longer than 3 days
has been reported by Gardiretral.[11], Morra and Kirkegaard [4] to 6 days [12].thre present investigation the
mustard plant parts were mixed with the soil int# pots at a time and the patho@nolfsii was added from 0
day onwards until the 3day. Later the groundnut seeds were sown 1 cny &we S. rolfsii on the 15 day at a
time in all the pots. It is clearly seen that hg time the mustard plant parts started produdiegvblatiles the
sclerotia ofS. rolfsii also took time to germinate and proliferate in sod from 0 to 5 days. But the mustard
volatiles did have an effect on germination of grdout and the plant height. In spite of the patimothe groundnut
seed could germinate and recorded a significamt pleight. From the'7day the pathogen was suppressed and the
groundnut plant height also increased. Presentstigation also showed that the persistence of lm@asesidues
was significantly shorter than the persistenceessidue action. However these results provide Wéuiasight into
the relative efficacy of control afforded by thebsica residues considering the small amount oénmabadded and
the toxin released into the soil and the suppressipacity of the residues is remarkable. On contearecent study
of Mazzolaet al. [13] demonstrated that the suppressionRofsolani AG-5 by Brassica juncea seed meal
amendments was associated with the release oisallylocynate in the first day. This supports phesent results
on the temporal changes in the efficacy of diseasgrol byB. juncea residues. The following explanation for the
trends observed in the present experimentatiomdpgsed that the describing changes in the coofrd rolfsii
over time for mustard residues were the resultrofnitial decrease in efficacy (during the firsdays) resulting
from the fast disappearance of the toxins releagdtie residues.
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