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A glass house experiment was conducted for thectefémess of vermicompositing and
rhizotrophic micro- organisms (arbuscular mycorahifungus (AMF)Glomus aggregatum and
mycorrhiza helper bacterium (MHHBBacillus coagulans) for the management dfleloidogyne
incognita on tomato cv Pusa Ruby. Among the different tremit® evaluated, vermicompost
andG. aggregatum alone and in combination with coagulans recorded the maximum growth,
biomass and nutrients of tomato cv Pusa Ruby wéttrehsed root- knot nematode population
and root- knot index. But amending the soil withplagation of vermicomposting B.
coagulans + G. aggregatum in tomato was significantly increased the plardvgh, biomass
and nutrients of tomato cv Pusa Ruby. Similarlyutbn in root- knot nematode population,
root- knot index (RKI), nematode reproduction iR R) number of galls and egg masses per
plant were recorded in the above treatment. Highestorrhizal colonization of 92.5% and
minimum nematode population of 145.0/ 250cc soi whserved in the same treatment. It can
be concluded that application of vermicompogs.4aggregatum+ B. coagulans increased plant
growth characters and reduced RKI, NRR, numberatif @nd egg masses on tomato cv Pusa
Ruby.
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Introduction

Tomato (ycopersicon esculentum Mill.) is one of the most important
commercial and widely grown vegetable crops in bdodpics and sub- tropics,
which is often severely attacked by root-knot nedatMel oidogyne incognita,

a predominant and widely prevalent species infiggctserious loss in tomato
(Sasser, 1990). A yield loss of 35 - 39.7 percex#t leen reported due to root-
knot nematode infestation (Reddy, 1985; Jonattah., 2001). Chemicals that
are being used for controlling plant parasitic nerdes are costly and hazardous
in nature. Researchers all over the world are esthag standardizing the
nematode management strategies by following nomida® and ecofriendly
approaches such as cropping systems soil amend(betasicals) (Sukut al.,
2001; Rajendran and Saritha, 2005), organic sodrament (Singlet al., 1990;
Vedheraet al., 1998; Nagesh and Reddy, 1997). biological cbrtgents (Babu
et al., 2000; Krishnappa, 2002; Kantharaal., 2005; Sumathét al., 2006) and
judicious use of nematicides (Taylor and Sasseff81%0 stabilize crop
production. Among the various biocontrol agentduacular mycorrhizal fungi
(AMF) are being widely used in nursery seedling ianhances nutrient
availability (Jeffries, 1987). The role of AMF ieducing harmful effect of root
infection by many parasitic nematodes in crop glasmtvell recognized (Hussey
and Roncadori, 1982; Mahaveer al., 1994; Jothi and Sundarababu, 2002;
Shreenivasat al., 2007). The use of vermicompost, as a source ofnarga
manure is supplementing chemical fertilizer is leom popular among the
farmers of the country. Increase in crop yield] soitrient status and nutrient
uptake was reported due to application of vermicoshp(Vasanthi and
Kumaraswamy, 1999; Ansari and Ismail, 2001). Ingasibns carried out, so far,
had been mostly on the management of root- knotatmie by utilizing AM
fungi which have introduced from other centers aratle to utilize indigenous
isolates (Mishra and Shukla, 1997; Kantharhjal., 2005). Limited efforts have
been to utlize plant growth promoting rhizo- migrganisms and organic
manures against virulent populations of root-knetnatode (Ra@t al., 1993).
Hence, the present investigation was conducteddtuate the effectiveness of
vermicompost, AM fungus,Glomus aggregatum and Mycorrhiza Helper
Bacterium (MHB), Bacillus coagulans against population of. incognita on
tomato cv Pusa Ruby under glass house conditions.

Materials and methods

The experiment was conducted in PVC pots (20 c® eni) containing 5 kg
autoclaved sandy loam soil (pH 6.8, P (NaHCo etdlde) 9.2mg/kg, total N 0.4
g/kg, silt 110 g/kg) and mixed with rock phosph@e21.40 mg P/kg. The soil was
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made nematode sick by thoroughly mixing freshiyched second stage juveniles
(J2) of Meloidogyne incognita @ 4000 J2/ plant. TABI fungus, Glomus
aggregatum was mass multiplied on Rhodes graddldris gayana Kunth.) and an
inoculum rate of 1000 chlamydospores/ plant wasl.usbe vermicompost used
had 11.5 percent organic carbon, 1.3 percentlgtél3 percent P and 2.6 percent
K. Vermicompost @ of 650 g/pot were thoroughly ndixsith the soil before
filling the pots (Shivaputrat al., 2004). Eudrilus eugeniae was the earthworm
species used for making the compBstillus coagulans was grown in Pikovskaya
medium (Pickovskaya, 1948) for 3 days at 30+2 °@ tell density of 2.3 x 10
cells/ml. Inoculation by various combinations Bf coagulans under study was
done by soaking the surface sterilized seeds adttmievy Pusa Ruby in the liquid
culture of an organism was mixed in equal proporémd then the seeds were
soaked in it. Tomato seedlings were raised in P and later one seedling was
transplanted per pot. Inoculation db. aggregatum and application of
vermicompost were done at the root zone of eachld@y- old tomato seedlings.
The treatments included nematode infested soilkgivecmicompost (Vc)Glomus
aggregatum (Ga), Bacillus coagulans (Bc), Vc+Ga, Vc+Bc, Gat+Bc and
Vc+Gat+Bc. Autoclaved soil without infestation sehas non- infested soil check.
The glass house temperature ranged between 27236Gd Bhey were watered
daily with 50 ml tap water per pot. The plants weoenpletely randomized block
design with five replicates on glass house bendier A0 days of transplantation,
five plants from mycorrhiza treated pots were digabtroots cleared of soil and
washed in water. Rest of the plants harvested @ftetays of transplantation for
plant height, dry weight of root and shoot, N, P¢cdfitent of plants, number and
size of galls, number of egg masses per plant anthtode reproduction rate. AM
fungal colonization of roots was estimated by trygaue staining technique
(Phillips and Hayman, 1970) along with root- knadex was scored by using 0- 5
scale (Taylor and Sasser, 1978).

For estimating the N, P, K content, tomato plantzulated with different
treatments were harvested after 90 days and driedan at 60 °C for three days.
Nitrogen, phosphorus and potassium content of tomknts were determined
by micro- Kjeldahl, vanadomolybdate- phosphoridagllow colour and flame
photometry methods (Jackson, 1973) respectivelg.stil was also analyzed for
mycorrhizal chlamydospores through wet- sieving aedantation technique
(Gerdemann and Nicolson, 1963). The data werecaligtianalyzed for variance
(Little and Hills, 1978).

Results and discussion

Application of vermicompost an@lomus aggregatum alone significantly
increased plant growth, biomass and nutrients ofato cv Pusa Ruby
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compared to that of nematode infested soil (TapléHbwever, the magnitude
of increase in each character under report varigd the combinations of
G. aggregatum and vermicomposting witlB. coagulans. Plant height under
B. coagulans alone treatment was same as that of vermicomplusie a
indicating that these treatments individually ginereased or stimulation to the
plant in terms of plant height, where&, aggregatum individually as well as
in combination with vermicompost arf8l coagulans increased plant height,
biomass and nutrients significantly compared testéd and non- infested soil.
Similar results also have been reported by Setgih. (1990) in tomato, Reddy
et al. (1996) in tomato, and Vedhert al. (1998) in ginger. FurtherB.
coagulans did not individually enhanced shoot and dry wesgbignificantly
over the non- infested soil, although it increabeaimass over that of infested
soil (Table 1). These results are in conformityhwihe findings of previous
reports of Sumanat al. (2003), who also reported that inoculation EBf
coagulans individually did not influence the shoot and ro@tiomass
significantly in neem plants. Maximum plant heighipmass and nutrient
uptake were recorded on plants treated \@tlaggregatum + vermicompost +
B. coagulans followed by G. aggregatum + vermicompost. Results further
indicated that integration of vermicompostGt aggregatum + B. coagulans
promoted better growth than their individual apglions. Similar observations
on enhanced plant response to AM fungi in combomatith organic manures
were reported by Singdt al. (1990) in tomato, Reddst al. (1995) in acid lime,
and Nagesh and Reddy (1997 )drossandra undulaefolia.

At harvest, the root- knot nematode populationsat were minimum in
plants treated witl. aggregatum + vermicompost 8. coagulans followed by
plants treated withG. aggregatum + vermicompost. Combination o®.
aggregatum + vermicompost +B. coagulans had minimum number of egg
masses, root galls and root- knot index (TableApplication of vermicompost
andG. aggregatum individually also resulted in lower RKI and numhsregg
masses as compared to RKI and number of egg massiesB. coagulans.
However, RKI and number of egg masses under indalichpplication of
vermicompost ané. aggregatum were significantly lower as compared to RKI
and number of egg masses of infested soil (TableFRyther nematode
reproduction rate was also significantly lower i@. aggregatum +
vermicompost +B. coagulans treated plants followed b{. aggregatum +
vermicompost treated plants (Table 2). These resuét in conformity with the
findings of previous reports of Vedher al. (1998) who reported that
application of different organic manures inhibitegroduction in females and
penetration of second stage juveniles into gingetsr besides increasing the
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yield as per findings of Goswani and Vijayalakshdi981); Rajendran and
Saritha, (2005) and Kantharagtial. (2005) in tomatoes.

Root colonization byG. aggregatum and number of chlamydospores/
50cc soil was significantly increased when integglatvith vermicompost +
G. agrregatuma + B. coagulans than its individual applications (Table 2).
Among different treatmentsB. coagulans enhanced root colonization by
G. aggregatum to the maximum and the number of chlamydospordse T
observed difference in the root colonization andorsp number of
G. aggregatum among its different treatment combinations coutdpossibly
due to the presence of nitrogen, potassium and pbloogs content in
vermicompost an®. coagulans. This suggest a synergistic activity wereBin
coagulans enhances the activity @. aggregatum by producing organic acids
which serve as a carbon source to the fungus dmyblyolytic enzymes thus
enabling the AM fungus to penetrate and ramifyhia toot system of the host
(Duponnois and Garbaye, 1991). It can be conclutted application of
vermicompost +G. aggregatum + B. coagulans increased pant growth
characters and reduced RKI, nematode reproducsitn number of galls and
egg masses on tomato cv Pusa Ruby in sandy loac goils.
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Table 1. Influence of vermicomposGlomus aggregatum andBacillus coagulans on growth of tomato cv Pusa Ruby

infested withMeloidogyne incognita.

Treatments* _Plant Plant dry weight, g per plant Nitrogen Phosphorus Potassium
porplant  Foo  shoot  Towl  oiER siptant siptant

Infested soil check 22.45 7.20 34.50 41.70 0.9 0.4 2.8
Non- infested soil check 30.26 9.85 41.50 51.35 1.0 0.5 3.2
Vermicompost (VC) 32.06 17.75 45.00 62.75 1.2 0.6 4 4
Glomus aggregatum (Ga) 34.65 18.04 46.50 64.54 1.3 0.6 4.2
Bacillus coagulans (BC) 31.65 15.16 43.25 58.41 1.0 0.6 4.0
Vc+ Ga 36.25 28.50 52.00 80.50 1.2 0.6 4.6
VC+ BC 33.45 26.65 51.55 78.20 1.2 0.6 4.3
Ga+ BC 34.75 26.05 50.50 76.55 1.2 0.6 4.6
VC+ Ga+ BC 35.15 28.68 58.50 87.18 1.4 0.6 4.8
SEM= 0.49 0.34 24 1.42 0.02 0.02 0.02
CD (P=0.05) 1.40 1.02 4.8 3.72 0.08 0.08 0.18




Table 2. Effect of vermicompostlomus aggregatum and Bacillus coagulans on
incognita, % mycorrhizal root colonization and spore numheRhizosphere soil.

multiplication ofMeloidogyne

Treatments* Number/ plant Root- knot  Final nem. Nematode AMfungal root AMfungal
index Popla./ 250  reproduction colonization, %  spores/ 100 cc
Galls Egg (RKI) cc soil rate soil
masses

Infested soil check 132.5 68.22 4.00 676.4 3.46 - -
Non- infested soil check - - - - - - -
Vermicompost (VC) 59.25 42.65 3.48 486.4 2.51 - -
Glomus aggregatum (Ga) 48.50 22.50 3.12 424.2 2.36 69.35 704
Bacillus coagulans (BC) 66.24 46.24 3.82 462.3 2.42 - -
VC+ Ga 38.50 20.25 2.72 382.2 2.12 74.65 865
VC+ BC 39.65 32.08 3.24 395.6 2.45 - -
Ga+ BC 39.25 28.65 2.68 383.4 1.98 78.25 922
VC+ Ga+ BC 18.25 19.62 2.65 265.4 1.42 92.05 992
SEM=* 1.42 0.72 - 4.08 0.06 1.20 5.00
CD (P=0.05) 4.11 2.08 - 16.06 0.84 3.50 17.00




Journal of Agricultural Technology



