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[Effect of bio-agents and elicitors on Alternaria brassicaeof
mustard(Brassica junceal..)

A

ABSTRACT, i

Rapeseed-mustard is one of the major oilseed crops cultivated in India. Alternaria brassicaejs 3/

|

the most destructive pathogen of oilseeds, The present study aims to evaluate the effect of || /
bio-agents and elicitors on Alternaria brassicaeof mustard jn vitro_ using dual /

culturetechnique and poison food technique in Completely Randomized Design (CRD). The
study was conducted at the Department of Plant Pathology Laboratory, Sam Higginbottom ‘
University of Agriculture, Technology Andand, Sciences, Prayagraj. The results revealed that ||
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among bio-agents, Trichoderma viride+ Pseudomonas fluorescens (87.70_mm)_recorded /

the, maximum per cent inhibition of mycelial growth of Alternaria brassicae, followed by

Trichoderma viride, (82.60_mm). Among elicitors, the maximum per cent inhibition of the

pathogen was recorded by salicylic acid at 150 ppm (,75.33%_), followed by salicylic acid at
100 ppm (58.69%). , \
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1. INTRODUCTION,

Formatted

Brassica juncea (L.), @ member of the Brassicaceae (Cruciferae) family, is generally known

Formatted

as Indian mustard and is used worldwide as an oilseed, vegetable, and condiment [1]. Formatted

Alternaria brassicae_(Berk.) Sacc., the fungus that causes alternaria blight disease, is a Formatted

common pathogen. Most cruciferous crops are affected, including broccoli, cauliflower, field
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mustard, turnip, Chinese mustard or leaf mustard, Chinese or celery cabbage, cabbage, rape ::::::::
and radish [2]. In India, yield losses of up to 70% inproductivity have been documented, with Formatted
a 14-36% fall in oil content [3]. Bio-agents are microorganisms that are used as biological I :::::::
control agents to protect plants from pests and diseases. Trichoderma virideis a fungus and / Formatted
bio fungicide that produces spores asexually by mitosis and may produce a number of [ Formatted
enzymes, including cellulases and chitinases, which can degrade cellulose and chitin [4], g:::::::
Pseudomonas spp. promotes disease resistance and has the capacity to develop plant defences [ Formatted
[5]. Elicitors are oligomeric chemical substances with low molecular weight that induce plant | [ Formatted

| [ Formatted

defence responses at low concentrations. Salicylic acid is a phenolic endogenous growth

/| Formatted

regulator as well as a signalling molecule that regulates physiological activities in plants such [ Formatted

Formatted

as growth, photosynthesis, and other metabolic functions [6]. Seaweed extracts may confer ———
ormatte

disease resistance in plants by inducing defence genes, PR proteins, defence enzymes, and the /I Formatted

buildup of inhibitory chemicals such as phenols and phytoalexins [7]._However, with (Formatted

Formatted

increasing environmental contamination and the current public perception of pesticide Formatted
ormatte

Formatted

pollutants in foods, particularly edible oils, the development of alternative, economical and

environmentally friendly disease management options is required., Formatted

Formatted

2. MATERIALS AND METHODS,

Formatted

Formatted

The__Jaboratory__experiment__sonalternaria__blight__caused_ by _Alternaria__prassicae |/

Formatted

[Berk.)Sacc.were__conduct_ edinthe_ Department_ of Plant_ Pathology,Sam_ Higginbottom / Formatted

Formatted

| Formatted

University_of Agriculture, Technology _And__Sciences, Prayagraj_ (UttarPradesh). The |

experimentswere conducted in Cempletely—ccompletely Randomized-rrandomized Pesign :

Formatted

design (CRD) with five replications in each treatment., Formatted

Formatted

2Xlsolation of the pathogen from diseased leaf of mustard, Formatted

Formatted

The leaf spot and lesions, showing the initial and conspicuous characteristic symptoms of
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alternaria blight_were selected for isolation of the pathogen. These selected infected spots Formatted

were washed 3-4 times in sterilized_distilled_ water_and_ then_ surfacesterilized_ by

dippingin1%NaOCI_golution_for_Jlminute followed_py_ washing_with_gterilized_water_3-

4times.Excesso_freisturemoisture was removed_by putting_these pieces_inbetween_twofolds

of sterilized blotter paper under aseptic conditions in the inoculation chamber. Surface
sterilized leaf spotpieces were then;then aseptically transferred into 9 cm petri dishes

containing Potato Dextrose Agar (PDA) andincubated at 25+2°C for 7 days. There_after,
growing mycelia from margin of apparently distinct colonies ofthe leaf spot pieces on the
medium were aseptically transferred into another petri plate containing PDAmedium,where

itwasgrownfor7days at25+2°CintheBODincubator.

22 1dentification, ___{ Formatted

slide. It was stained usinglactophenol and cotton blue. Then, the microscope was used for the

examination of morphology and culture characteristic so ffungal structures [8],

Formatted

23-Morphological characterization,

IdentificationofAlternariaisdonebymorphologicalcharacteristicslikesizeandshapeofconidia Formatted: Font: (Default) Times New

Roman, 12 pt, Not Italic, English (United

[Examination_of the fungal colony characteristics were done throughmicroscopic_gxamination. Formatted
Using_ asterilen_eedle, a small portion of the culture was taken and placed on a sterile glass

andculturalcharacterslikecolonyoutline,shape,colourandtexture. Thegenuscouldbeorganizedint

osixgroupsbased lupon common characteristics of conidia length, width and septations, with [Comment [L1]: correct

each group designated by a typicalspecies. Three sections for the genus based upon the {Egr'n?:“fzdptﬁ,’\‘”;t Iﬁﬁ?“g?gﬂ;?%':ﬁgj
formation of conidia in long chains (Longicatenatae),short chains (Brevicatenatae), or singly P

(Noncatenatae). Alternaria species are either parasites on
livingplantsorsaprophytesonorganicsubstrate. ThehostrangeofpathogenicAlternariaisverybroa

d.Itiseasy

torecognizeAlternariaspeciesbythemorphologyoftheirlargeconidia. Theyarecatenate, formedin \ [ Comment [L2]: correct distance word
chains or solitary, typically ovoid to obclavate, often beaked, pale brown to black, multi- Formatted

celled and muriform.Based on morphological characteristics, the causal fungus was identified
as Alternaria brassicae(Berk.)Sacc. Colonies of A. brassicaewere amphigenous effused
rather pale olive, hairy and immersedmycelium.Conidia were produced in chains of up to 4
with average 3-8 transverse septa and 1-8 longitudinal septa, paleoliveand the beakaboutl/3
o 32Y% thelengthoftheconidia J9].,




2-4-Purificationof culture

“The culture of Alternaria brassicaewas purified by singte spore technique and maintained by

periodic sub-culturingonPDApetriplatesandslants. Thesewereincubatedat25+2°Ctemperature,

25CultureofTrichodermaviride:,

In a clean and sterilized test tube, 1 g of the product was mixed in 9 ml of sterilized distilled

water to make a 107 dilution (1:10). It was thoroughly shaken and 1 ml of the suspension was
mixed with 9 ml of sterile water in a tube to make a 107 dilution (1:100). To achieve a 10°
dilution, four more serial dilutions were performed in the same manner. 1 ml of this
suspension was transferred to sterile petri plates, followed by 15-20 ml of sterilized, melted
and cooled PDA medium. The plates were gently rotated to allow it to solidify. For five to
seven days, the perti plates were incubated in a BOD incubator at 25+2°C. The growth of a
typical Trichoderma viride colonywas observed.,

2.6 Culture of Pseudomonas fluorescens,

In a clean and sterilized test tube, 1 g of the product was mixed in 9 ml of sterilized distilled water to

make a 107 dilution (1:10). It was thoroughly shaken and 1 ml of the suspension was mixed with 9 ml
of sterilized water in a tube to make a 10 dilution (1:100). Six more serial dilutions were performed
in the same manner to achieve a 10 dilution. 15 ml of sterilized, molten, and cooled King's B
medium was added to 1 ml of this suspension in sterile petri plates. The plates were gently rotated to

allow it to solidify. The perti plates were incubated in BOD incubator at 30+2°C for_two
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days.The development of typical Pseudomonas fluorescens colony was observed.

2+Evaluationofbio-agentsonAlternariabrassicaebydualculturetechnique,

Trichoderma viridewas evaluated in vitro on A. brassicae by applying dual culture

technique[10].Seven days old cultures of the test bio-agent and test fungus (A. brassicae)
grown on potato dextrose agarmedium was used for the study. Twenty ml of PDA was poured
into sterile petri plates. Culture growth of thetest fungus and the bio-agent were cut out with
the well sterilized corkborers with a disc of size 5 mm in diameter.Then the test fungus and

bio-agent were placed aseptically with the help of two culture discs at equidistanceand
opposite with each other on solidified PDA medium in petri plates and one control
wasmaintained wherein only test fungus was grown and these plates were incubated at
25+1°C.,
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Pseudomonas fluorescens was evaluated by streaking at opposite side to test pathogen. One Formatted =
‘control was_maintained where_in only test fungus was grown. The plates were incubated at /

28+2°C for four days. Trichoderma viride + Pseudomonas fluorescenswas evaluated by

streaking P. fluorescens grown ]onKing’sBmediumononesideofapetripIatecontainingPDA.The

othersideofthepetri platewasinoculated, with 5_mm disc of T. viride_(7 days old) and at the ( comment [L3]: correct

centre seven days old culture of test funguswasplaced. Then one control was maintained Formatted C.
wherein only the test fungus was grown and theseplateswereincubated at 28+2°C for

fourdays.,
2-8Evaluation of glicitors_ and_fungicide on_the colony growth_of test fungus Z (Formatted C.
JFor the evaluation of antifungal activity of the elicitors and fungicide using the poisoned food Formatted (.
technique according to[11].salicylic acid @ 50 ppm, 100 ppm and 150 ppm, Ascophyllum

nodosum@ 1%, 2% and 3% and ridomil gold (treated check) @ 0.2%as
dissolvedin100mlofsterilizedmoltenPDApriortoinoculationofAlternariabrassicae. PDA plates

without elicitors but inoculated with Alternaria brassicaewas served as control._Five

replications were maintained for all the treatments and plates were incubated in BOD
Jdncubator at a temperature of 25+1°C. The colony diameter of the fungus was measured on

7" day ofincubationandcompared withthecolony growthofthefungusincontrol.Percent

inhibitionofmycelialgrowth wascalculatedusingthefollowingformula.,

C-T Formatted .

where, ~_{ Formatted G
J=Perper centinhibition, /{ Formatted (..
C=Growth (mm) of testfungusinuntreatedcontrolplates, / Formatted L.
.T = Growth (mm) of test fungus intreated plates., / Formatted C.
3. RESULTS AND DISCUSSION, /[Formatted .
In present investigation two bio-control agents, viz,, Trichoderma virideand Pseudomonas Formatted .
fluorescenswere screened for their antagonistic potential on Alternaria brassicaeby dual

culture technique and elicitors by poison food technique. The results are shown in( tables

Tables 1 and 2, figures 1 and 2) plates | (a), (b), and (c), and plate 11 below.,
3 Effect of bio-agent son Alternaria brassicae by dualculture technique ___{ Formatted C.
Data presented in (tTable 1) depicted in figure 1 and plate I (a), (b) and (c) indicate thatbio- {Formatted: Font: (Default) Times New

Roman, 12 pt, Not Italic, English (United

States)



agents(Trichodermaviride,PseudomonasfluorescensandTrichodermaviride+Pseudomonasfluo
rescens)significantly inhibitedthegrowthofAlternariabrassicae. Amongthebio-

agents, Trichoderma viride+Pseudomonasfluorescens (1:1:1) was most effective, showing

Pseudomonas fluorescens (1:1) ratio suppressing radial growth 54.4% after7daysof

maximum mycelial growth inhibition per cent ofA. brassicae(87.7%),which_was_superior Formatted
among_the_treatments,followed_byTrichoderma viride_suppressing_radial_growth_82.6%,
inoculation. All the treatments are statistically significant over control. Among the

Ireatments, all are statistically significant over other treatments.

Concurrent with present findings, [12,13] reported the highest level of inhibition (80.68%) Formatted (.
and (76.84%) of the Alternaria brassicae respectively, that microscopic observations
onhyphal interactions between antagonists and A. brassicaerevealed lysis and protoplasmic
Formatted (..
disruption of hyphae of test fungus at many locations. These results suggests that the Formatted C
antifungal compound has a strong inhibitory effect on Alternaria brassicae and could Formatted (..
. . . N . . . Formatted (..
potentially be used as a natural alternative to synthetic fungicides in agricultural practices.
Formatted (..
Formatted (..
Formatted (..
Tablel.Effectofbio-agentsonAlternariabrassicaebydualculturetechnique Formatted (..
Formatted (..
S.No, Treatments, Radialgrowthofpathog| Percentinhibition, Formatted (..
Formatted (..
en(mm)‘ Formatted (.
1 ACOI’]trOL A90A Q Formatted f
o ! Formatted (..
2. Trichodermaviride, 15.6, 82.6, Formatted C
3 Pseudomonas fluorescens, 42 54.4 /{ Formatted L.
A Formatted (..
4. JT.viride+P. fluorescens, A1, 8717, Formatted (.
Formatted (..
S.Em(z), 0.87 o Formatted (.
A Formatted: Font: (Default) Times New
Roman, 12 pt, Font color: Auto
C.D. (P =0.05), 2.87 Formatted =
R : — Formatted (..
XAverage of five replications Formatted C
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(11.77%),Ascophyllum nodosum @ 2% (9.11%) and Ascophyllum nodosum @ 1% (3.33%) Formatted (.
ascompared toridomil gold(treatedcheck) @0.29%(100%)andcontrol (0%). All the treatments Formatted (.
L. . Formatted (..
are statistically significant over control. Among the treatments, T1,T,, T3, T4 and T are Formatted C
statistically significant with other treatments, and the treatments (T¢ and Ts) are statistically Formatted =
non-significant with each other.Concurrent with the present findings[14,15] observed a dose- Formatted C..
. i . ] . ] o ] Formatted (..
dependent relationship between salicylic acid concentration and the inhibition of mycelial || Formattea C
growth. These results suggest that higher concentrations of salicylic acid may lead to even | Formatted (.
greater inhibition of fungal growth. Formatted L.
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Figure 2. Effectofelicitors onthe mycelialgrowthofAlternariabrassicae
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Plate 11 Effect of glicitors on_the mycelial growth_of Alternaria brassicae
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viride+Pseudomonas fluorescens effectively inhibited Alternaria brassicae in mustard. These

bio-control agents have unique antifungal properties, obtaining similar results to conventional

chemical fungicides. Among the elicitors used, salicylic acid effectively inhibited the

pathogen. This highlights the importance of bio-agents and elicitors, and their efficacy in

managing pathogens.

Further studies are needed to identify dominant strains of

microorganisms for specific geographical areas, reducing the demand for chemical substitutes

that are harmful over time.,
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