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ABSTRACT

The antagonistic potentiality of some soil fungaagt Ceratocystis paradoxa (C.Moreau) a
pathogen causing Pineapple disease in sugarcane sttadied by dual culture method. The
pathogen Ceratocystis paradoxa and some individpaicies of the soil fungi viz Aspergillus
awamori, A. niger, Gliocladium virens, Penicilliuoitrinum, Trichothecium sp, Trichoderma

glaucum, T. harzianum, T. hirsuta, T. koeningii ahdviride were grown on PDA medium

individually. Three replicates for each set wereintained. The colony interactions between the
pathogen and the soil fungi were assessed thewimitp model proposed by porter (1924) and
Diekinson and Broadman (1971). The results wereesl and recorded.
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INTRODUCTON

Biocontrol of plant pathogen involves the use adldgical processes to reduce the inoculum
density of pathogen and to maintain their soil gapon below the disease threshold level. This
reduces crop losses while interfering minimally hwithe ecosystem and damaging the
environment. The pathogen in the absence of thostshsurvive either as dormant propagules or
actively as saprophytes on dead organic substohtd® host in the soil. The survival structure

of the pathogen in the soil are suppressed eithertd natural suppressiveness of the soil or
manipulation of the soil environment. The pathogappression in the soil is considered as an
important step in the control of disease as it me® the direct disinfestations of the soil.

Cell free culture filtrates have been used to destrate the role of antibiosis in biological
control (Khara and Hadwan, 1990; Tu, 1992; Naik;a8dn, 1992). In the present study,
antagonistic activity of some soil fungi agaidst paradoxahas been investigated in vitro dual
culture and with cell free culture filtrates of fsiramended in medium.

The saprophytic growth and activity of the pathoganes depending upon the environmental
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and soil condition. The differences in the sapraghgctivities of variations in the cellulolysis
rate of the organisms as suggested by Garrett6j19B5ough Garrett is pioneer in the studies on
various aspects of saprophytic ability of the pgtroin soil, the conditions that inhibit the
saprophytism of the pathogen may be exploited i@logical control in several ways. The toxic
metabolite produced by the initial fungal colonegshatural substrate may act to slow or present
invasion by other species (Ambikapattyal.,1994). Trichodermasp. are most common fungal
biological control agents that have been comprehelysresearched and deployed throughout
the world.

MATERIALS AND METHODS

Dual culture experiments (Skidmore and Dickinson, 1976)

The sterilized potato dextrose agar medium was qubum to the petriplates and allowed to
solidify. After solidification, colony interactiobetween the test pathogéparadoxaand the
soil fungi were studied in vitro dual culture exménts. The test pathoged.paradoxaand the
soil fungi such asAspergillus awamori, A.niger, Gliocladium virensericillium citrinum,
Trichoderma glaucum, T.harzianum, T.hirsuta, TidgandTrichotheciumthe fungal and plant
pathogen were grown separately on PDA medium.

Then agar blocks cut from the actively growing nramf the individual species of plant fungi
and test organism were inoculated just oppositath other approximately 3cm apart on potato
dextrose agar medium in petriplates. Three reggdbr each set were maintained. Controls
were set in single and dual inoculated culturehef fungus. The position of the colony margin
disc was measured for every day.

Assessments were made when the fungi has achieveduwlibrium after which there was no
further alteration in the growth. Since both of tbeganisms were mutually inhibited, the
assessment was made for both organisms.

The percentage inhibition of growth was calculaiedollows.

1
r—r

Percentage inhibition of growth = x 100
v

r = growth of the fungus was measured from thereeoit the colony towards the centre of the
plate in the absence of antagonistic fungus.

r' = growth of the fungus was measured from the eeoitrthe colony towards the antagonistic
fungus.

The colony interaction between the test pathogehtlaa soil fungi were assessed following the
model proposed by Porter (1924) and Dickison ammh8man (1971). Five type of interaction
grade as proposed by Skidmore and Dickinson (18a&6¢ been followed.

They are as follows

1. Mutual intermingling growth without any macroscopights of interaction — Grade - 1.

2. Mutual intermingling growth where the growth of tifiegngus is ceased, and being over
grown by the opposed fungus - Grade - 2

3. Intermingling growth where the fungus under obseowvais growing into the opposed fungus
either above (or) below - Grade - 3.

4. Sight inhibition of both the interacting fungi wittarrow demarcation line (I-2mm) - Grade -
4
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5. Mutual inhibition of growth at a distance of - 2mrrade - 5

RESULTS AND DISCUSSION

Antibiotic interaction between soil Fungi andCeratocystis paradoxa
The types of interaction of the pathogen with &oii were as follows.
- Grade - 1
- Grade - 2

T. koeningii

Gliocladium virens, T. viride and T.hirsuta
A.awamori and A.niger

T.harzianum, T. glaucum and Trichothecium
P.citrinum

- Grade - 3

- Grade
- Grade -5

The maxium percentage inhibition df.paradoxa with T. koeningii (75) followed by
Gliocladium virens(73.8), T.viride (73.8), T.hirsuta (72.3), A. awamori(70), A. njger (69.2),
T.harzianum (5®), T.glaucum (53.8), Trichotheciu(®3.8) andP. citrinum(23.1) (Table 1), It
is evident that the antibiotic production variepeleding on the comprting organisms.

The mycelium ofT.koeningii, Gliocladium virens and T.viride wef@und growing over the
pathogen. The antagonistic properties of differaptecies of Aspergillus, penicillium,
Trichothecium and  Trichoderma against different pathogens have also been reported
(panneerselvam and sarsvanamuthu, 1994, 1996, A88i9ikapathyetal., 2000 ; Madhanragt

al, 2009; Muthukumaet al.,2006, Gomathi and Ambikapathy, 2011) Table — 1

Prince and Prabakaran (2011) studied that theusg@ activity of eight different medicinal
plants namelhAloe vera, Ocimum sanctum, Cenetella asiatica, Pigtle, Calotropis gigantea,
Vitex negundo, Ocimum basiliciemd Azadirachta indicavere tested against plant pathogenic
fungus (red rot disease causing ag€lietotrichum falcatumAmong the different plant tested,
all the three solvents of thatex negundshowed maximum antifungal activity against the plan

pathogen tested.

Table—1. Colony interactions betweerC.paradoxa and some soil fungi in dual culture experiments

,\IQ’C')' Growth response of the antagonistic and Test Fungus 2a T An ai ,T:)r::ta on_;_ztlc FU.H?' Tegrﬁcll T® ~ T Tri

1 Colony growth of the pathogen towards antagdmish) 19.0| 20.0f 17.0 50.0 300 200 180 16.0 17.®.0

2 Colony growth of the pathogen away from the aorés (mm) 21.00 245 18%5 550 370 240 220 192.0| 35.0

3 %growth inhibition of the pathogen in the zonéndéraction. 70.00 692 738 23]1 538 569 7p3.07573.8] 53.8

Colony growth of the antagonist in control ie growbwards the center gf

4 the plate in the absence of the pathogen (mm) 73.0| 710/ 76.0 650 65p 620 730 730 710 9.0
5 Colony growth of the antagonist towards the pgimo(mm) 67.00 63.0 69.0 270 510 50.0 6p5.0 63.0.06152.0

6 Colony growth of the antagonist away from théhpgen (mm) 58.00 56. 56.0 19/0 450 41.0 510 5549.0| 43.0

7 % growth inhibition in the zone of interaction 08f 11.2| 9.2| 584 215 11p 109 136 140 246

Aa-A.awamori, An-A, niger, Gli-Gliocladium virerg¢-Penicillium citrinum, Tg-Trichoderma glaucum,-Th
T.harzianum, Thi-T.hirsuta, Tk-T.koeningii, Tv-Tide and Trichothecium.

Growth of C.paradoxatowards the centre of the plate in the absen@ngfantagonistic fungus
(control) was 65mm. measurement was taken in & @& hours.

The staling products of the antagonistic fungi loieid the growth ofC.paradoxa 20%
concentration. Antibiotic substances as stalingmjnoproducts in liquid cultures has already

been emphasized (Robinson, 1969 ; Fravel, 1988).

Differential sensitivity of the pathogen to thelistg growth products of the fungi was also
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observed. This may be due to the genetic potetemlof the pathogen to tolerate a particular
antibiotic substance and the chemical propertieshef staling substances. It has also been
reported that the environmental parameters, nus;etso influences the antifungal activity of a

pathogen.(Fravel, 1988).
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