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ABSTRACT

In the present study, the bacterium Achromobacter xylosoxidans was isolated from tannery effluent sludge samplein
Dindugal, Tamil Nadu, India and screened for its bio-control efficacy against selected plant pathogens viz.,
Alternaria solani, Curvularia lunata and Fusarium oxysporum under in vitro. It was observed that maximum
percent inhibition of mycelial growth of C. lunata (95%), followed by A. solani (85%) and F. oxysporum (80%). An
attempt was also made for testing its plant growth promoting traits such as production of Indole acetic acid (1AA),
phosphate solubilization efficacy, Hydrogen cyanide (HCN), ammonia and catalase production. Sgnificant amount
of plant growth promoting traits were noticed. Further studies on mechanism of bio-control against plant pathogens
and plant growth promoting activities of Achromobacter xylosoxidans need to be conformed under in-vivo
condition.
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INTRODUCTION

Plant diseases can significantly diminish the ghoamd yield or reduce the usefulness of a plamiamt product.

Healthy or normal plants develop, and functionhte maximum of their genetic potential. Diseasey mterfere

with absorption and translocation of water andieats from soil to various parts of the plant, reglphotosynthetic
efficiency of plant parts or translocation of pteothetic products through the plant and theiragjer or may
interfere with flowering or fruiting and seed fortizan and reducing growth, yield and economic ortleetsc value

of a plant or plant product. Pathogenic microorgard, particularly plant pathogenic fungi, affectiplgnt health
are a major and chronic threat to food productiath @cosystem stability worldwide [1].

Man’s attempts at controlling plant disease go latsast to 700 B.C. At present chemical fungicidled pesticides
are applied in order to bring control over infeo8o But these usages of chemicals have not orgdkihe targeted
ones but also our useful, friendly microbes, thestoying the soil fertility and environment. Thecent
development in organic farming, has bought withtlite usage of bio-fertilizers, bio-pesticides orcrobial

pesticides.

Bio-control involves disease suppressive microoigyas to improve plant health. Control of plant pathns in
biological ways is gaining prime importance as eo-&iendly agricultural and forestry practiceshitsition of plant
diseases with chemicals is being limited as thailtresf increasing public concern related to the glanfor
livelihoods and entering of resistance strainsrarenment. Thus, developing microbial control ageis another
way to manage plant diseases is of high priorigridus plant associated bacteria can positivelyaichplant health
and functioning in a variety of ways [2].
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The plant growth promoting rhizobacteria (PGPR) hindbgical control agents (BCAs) impart benefiagéfects on
plants through direct and indirect mechanisms. P@&R directly serve the plants by supplying nutsghrough
fixation of atmospheric nitrogen ¢\ phosphorous (P) solubilization, segregation ofii{Fe) by siderophores,
phytohormone synthesis (e.g. indole-3-acetic atiA) and lowering the hosts ethylene level due t€Q\
deaminase activity. The BCAs support plant healthtlre suppression of plant pathogens, due to ctitiopefor
nutrients and space; synthesis of antimicrobial maunds; parasitism or induction of systemic registain host
plants [3].

Podile and Kishore [4] identified bacteria of disergenera as PGPR, of whiBhcillus and Pseudomonas species
are predominant. In both managed and natural eaydeneficial plant associated bacteria play yariode in
supporting and increasing plant health and gro@#veral rhizobacterial strains B$eudomonas spp Burkholderia
spp,Enterobacer spp,Alcaligenes spp, Bacilus spp, etc are widely used to increase plant greawtth act as bio-
control agents against plant pathogens [5].

Many earlier studies revealed the beneficial fuordiofAchromobacter sp. including stimulation of ionic transport
to promote plant growth [6], production of enzyngdufaryl-3-deacetoxy-7-aminocephalosporanic aciglase)
which is essential in the production of antibiotiephalosporin [7] and its inhibitory activity agsinaflotoxin
produced byAspergillus spp[8]. Hence, in the present study, an attempt waslerto isolate and identify the
beneficial bacteria from tannery effluent sludgenpkes collected from Tannery Effluent TreatmentnPlan
Dindugal, Tamil Nadu and test its antagonistic ptié¢ against selected plant pathogens and itst glaowth
promoting potential unden vitro.

MATERIALSAND METHODS

Sample collection

Tannery effluent sludge samples were collected fl@mnery Effluent Treatment plant at Dindugal, TlaRadu in
zib lock polythene covers, sealed tightly and immatdy transported to laboratory. The samples weapt in
refrigerator at 4°C until further use.

Isolation of bacterial strainsfrom tannery sudge sample

Serial dilution and plating techniques as describgd9] was adopted for enumerating the populatbmbacterial
isolates from the tannery sludge samples in laboyaBased upon morphology and 16S rDNA sequence the
bacterial isolate was identified &shromobacter xylosoxidans. The sequence of this isolate with all the required
information was submitted to European Molecular I&jy Laboratory (EMBL) and accession number was
obtained.

Fungal pathogen used for study

The major fungal pathogens used in present studse WHernaria solani, Curvularia lunata and Fusarium
oxysporum. The pathogens were taken from germplasm of Pagliol@boratory of Forest Protection Division,
Institute of Forest Genetics and Tree Breedingmbaitore, Tamil Nadu, India. All the cultures of thathogens
were grown in PDA medium and incubated at@8or 5 days and stored for further use.

In vitro antagonism test

Dual culture method was adopted to determine aniatjo potential of the bacterial isolatéchromobacter
xylosoxidans as describedy [10]. The effect of potential bacterial antagonist oncelial growth of selected
fungal pathogensgiz, A. solani, C. lunata and F. oxysporum was studied. One loop full of bacterial culture was
streaked on opposite side of the PDA plate andrantfive day old fungal culture plug was kept at teater of the
PDA plate and incubated at 28°C for 5 to 7 daysibition was scored by measuring the reduction wfghl
mycelial growth after 3, 5 and"®tlay intervals. Percentage of inhibition was calted using the formula as under:

Percent of Inhibition=C — T/ T x 100
Where, C is the mycelial growth of fungi in contpdate and T is the mycelial growth of fungi inateent.

Study on plant growth promoting traits

Screening of bacterial isolatesfor itsIndole-3- acetic acid (IAA) production

The ability of bacterial isolate to produce IAA wdstermined qualitatively and on Nutrient broth aded with
tryptophan (0.1 g/l). The culture was incubatediamk at 36C for 7 days, and then, the culture was centrifuged
3000 rpm for 30 minutes. Two ml of the supernataas mixed with 2 drops of orthophosphoric acid, Kofn
Salkowski's reagent (50 ml, 35% perchloric acidnll0.5 M FeC}), and the mixture was allowed to stand for 1
hour in dark as described by [11] and the formatibpink colour indicates the production of IAA.
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Evaluation of phosphate solubilizing ability of bacterial isolates

The isolates were screened for phosphate solutidlizaas per methodology described by [12]. Pikoyskagar
medium was used for point inoculation and inculitaé¢ 30°C for 3-4 day. These isolates were stabibédplicate
using sterile toothpicks. The halo zone aroundctiieny was presumptive confirmation of phosphatelstization
and was measured after 7 days of incubation.

Analysis of Hydrogen cyanide production in bacterial isolates

According to [13] hydrogen cyanide (HCN) productiohbacterial isolates was evaluated. Bacteridhtsowas
streaked on King’'s B agar medium amended with gycWhatman No.1 filter paper soaked in picric 46i®5%
solution in 2% sodium carbonate) was placed inithef each petri plate. The plates were then skaletight with
parafilm and incubated at 30°C for 48 h. A colobamrge of the filter paper from deep yellow to retelbrown
colour was considered as an indication of HCN pctiduo.

Screening of ammonia and catalase production

The bacterial isolate was tested for the productibmmmonia as described by [14]. Overnight grovactérial
culture was inoculated in 10 ml peptone broth ammdibated at 30°C for 48 h in incubator shaker. rAifieubation
0.5 ml of Nessler's reagent was added. The devedoprof faint yellow to dark brown color indicatetet
production of ammonia.

Catalase test was performed by 3% hydrogen perpitideas added to 48 h old bacterial colony onemlglass
slide and mixed using a sterile tooth-pick. Theerféscence indicated catalase activity.

RESULTSAND DISCUSSION

Antagonistic effect of Achromobacter xylosoxidans against fungal pathogen

Fungal pathogens are responsible for severe damrageany economically important plant species. THeegal
plant pathogensiz, A. solani, C. lunata andF. oxysporum were used in the present study. The bacteritdtiso
Achromobacter xylosoxidans (LK391696)was tested for its bio-control efficacy againstséhaelected fungal plant
pathogens unden vitro. The results of the study revealed that the gravftall fungal pathogens was inhibited by
the bacteriumA. xylosoxidans but variation in percent inhibition. It was foutitht 95% of inhibition ofC. lunta,
85% ofA. solani and 80% of~. oxysporum (Figs. 1 and 2)The findings are in accordance with the researctkwo
carried out by other researchers. The fungal vélised byFusarium oxysporum shows 23.8 to 72.1% of disease
reduction in nursery condition by dipping the roofsplant in Achromobacter xylosoxidans culture [15]. The
siderophore produced #chromobacter sp. can induce bio-control efficacy by the det@ant of Induced Systemic
Resistance (ISR) in plants [16]. The biocontrotura of a bacterial isolatéd. xylosoxidans was due to the
production of chitinase enzyme was reported by.[17]

Figure 1: Percentage of inhibition of plant pathogenic fungal mycelium
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Figure 2: Effect of Achromobacter xylosoxidans on the growth of plant pathogenic fungi

C- Control, T- Test
Myceliumreduction of 1- Alternaria solani, 2- Curvularia lunata 3- Fusarium oxysporumwith Achromobacter xylosoxidans as antagonistic
bacteria

Plant growth promoting traits

The bacterial isolatéd. xylosoxidans (LK391696) was tested for its plant growth promotawivity underin vitro.
Data on IAA production, Phosphate solubilizatioficaicy, and production of Ammonia, HCN and Catalasze
reported and presented in Table 1 and Figure 3th&llplant growth promoting traits were found togwmsitive for
the tested organism, and the findings of the erpamis are corroborated with the findings made Hyerot
researchers. Jha and Kumar, [18] isolafedkylosoxidans as plant growth promoting endophytic bacteria from
wheat and identified as diazotrophic bacteria wh#tfowed considerable level of nitrogenase activifyA
production and P solubilization ability. The fivé the six pathways for auxin biosynthesis in bdateely on
tryptophan as the main I1AA precursor was descritpefll9-20]. On the other hand, phosphate solubijziacteria
could convert insoluble phosphates into availalWlemé for plant via the process of acidification,eletion,
exchange reactions and production of gluconic fdeR2].

Tablel: Plant growth promoting traits of Achromaobacter xylosoxidans (L K 391696)

SI.No. | Achromobacter xylosoxidans |
Plant Growth Promoting activity  Resut

1 IAA production +++

2 Phosphate solubilization +++

3 Hydrogen cyanide production ++

4 Ammonia production +++

5 Catalase production +++

IAA = Indole acetic acid, +++ = highly presence, ++ = moderately present

Figure 3: Plant growth promoting activity of Achromobacter xylosoxidans(L K 391696)
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1- 1AA production, 2- Phosphate solubilization, 3- Hydrogen cyanide production, 4- Ammonia production
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CONCLUSION

In the present investigation, bacterial isolateAchromobacter xylosoxidans was isolated from tannery effluent
sludge samples and tested their bio-control efficagainst selected plant pathogens and it showmipitag
antagonistic ability. Further studies are needeth@culate the bacterial isolate in nurseries aeldl fconditions in
order to determine its potential bio-control effiga
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