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ABSTRACT

For the studies and preliminary screening, Streptomyces aureofaciens isolate was selected as antagonists against Fusarium
moniliforme var. subglutinans, the causal agents of malformation disease of Mango. Exochitinase and B-1,3- glucanase appeared to
be common metabolites produced by the tested S. aureofaciens. Purified chitinase of the strain exhibited a distinct protein band
near 45 and 66 kDa by means of SDS-PAGE. Bioactive Metabolite of S. aureofaciens have an ability to produce antimicrobial and
antifungal metabolites against pathogen. Bioactive Metabolite of S. aureofaciens inhibited fumonisin and moniliformin mycotoxins
production by F. subglutinans. Under artificial condition, spraying mango seedlings with the Bioactive Metabolite of S. aureofaciens
gave significant effect on reduced malformation and increased polyphenol oxidase activity and phenolic content in different five
mango cultivars (Ewais, Seddekia, Taimour Zebda and Alphonso) at principle initiation. Negative correlation was found between
both the enzyme activity, phenolic content at principle initiation and the incidence of oral malformation. Moniliformin were
detected in malformed floral tissues of mango at four stages of development, viz., fully swollen buds, bud inception. Spraying with
bioactive compound prior to flower bud differentiation significantly reduced the incidence of Moniliformin content. Whereas,
mango trees grown in El Sharkia governorate sprayed with bioactive metabolite of S. aureofaciens showed the maximum reduction
of mango malformation disease of five cultivars on two successive seasons and increased fruit yield as well as sugar content in
compared with Naphthalene acetic acid (NAA) and fungicide. The results of the present studies will be helpful to minimize the losses
inflicted by mango malformation disease globally.
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INTRODUCTION inflicted by malformation. The fungus may be present in

ango (Mangifera indica L) is a prominent the parenchymatous cells of the pith region of the

commercial fruit of in Egypt and all over the

world Statistics provided by the Egyptian
Ministry of Agriculture and Land Reclamation indicate
that a total of 151,000 Fadden are planted with mango
trees, with a total production of 0.596 million ton in Egypt
alone. Mango malformation disease is a fungal disease of
mango. Economic losses as a result of this disease are
very high each year. It occurs throughout many mango-

causal pathogen.

Nowadays, consumers are more aware of food safety,
especially harmful pesticide residue in agricultural
products. Biocontrol and biological products are thus
promising and provide a safe means for disease
management. The actinomycetes are potential producers
of antibiotics and of other therapeutically useful

malformed tissues, which indicates the systemic nature of

production areas in the world and in Egypt.*****® Mango
malformation disease causes abnormal flower and leaf
development, resulting in reduced plant growth and fruit
yield. %% symptoms of the disease include loss of the
apical dominance and swelling of vegetative buds,
proliferation of leaves and flowers, phyllody and
hypertrophy of panicle axes. The vegetative deformation
may also affect immature trees and nursery stock, which
can lead to the spread of infected plants. More
important, however, is the effect of malformation on fruit
set: fruit in affected panicles either do not set or abort.
Symptoms of the disease include loss of the apical
dominance and swelling of vegetative buds, proliferation
of leaves and flowers, phyllody and hypertrophy of
panicle axes.® The disease has been associated with
physiologic  disorders, hormonal imbalances and
mycotoxins.**®**® Many control measures such as
agriculture practices, spray of chemicals and growth
regulators have been reported to reduce the damage

compounds.28 The bioactive secondary metabolites
produced by actinomycetes include antibiotics, antitumor
agents, immunosuppressive agents and enzymes. These
metabolites are known to possess antibacterial,
antifungal, antioxidant, neuritogenic, anti-cancer, anti-

algal, anti-helmintic, anti-malarial and anti-
inflammatory. %% Actinomycetes especially
Streptomyces species are widely recognized as

industrially important microorganisms as they are a rich
source of several useful bioactive natural products with
potential applications and are prolific producers of
secondary metabolites, many of which have commercial
importance as antibiotics, anti-parasitics and antifungal
agents,  herbicides,  pesticides, anticancer  or
immunosuppressive agents as well as industrially
important enzymes.” Haggag, Wafaa et al. %™ found that
S. aureofaciens inhibited the growth of Colletotrichum
gloeosporioides on mango, and highly produced
extracellular  chitinase  and  6-1,3-glucanase.*
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Actinomycetes have proved their ability to produce a
variety of bioactive secondary metabolites and for this
reason, the discovery of novel antibiotic and enzymes
lead molecules through microbial secondary metabolite
screening is becoming increasingly important.®* We
discovered  novel biologically active  secondary
metabolites against the pathogenic Fusarium moniliforme
var. subglutinans. The aim of our work is to develop of
antifungal metabolite from Streptomyces aureofaciens to
control mango malformation disease in vitro and in vivo.

MATERIAL AND METHODS
Organisms and media

Fusarium moniliforme var. subglutinans was previously
isolated ®*° from mango malformed disease, maintained
on potato dextrose agar (PDA) slants and stored at 4°C.

S. aureofaciens was previously isolated from the root
tissues of mango trees. The culture was maintained on
MGYP slants having the composition (%): malt extract 0.3,
glucose 1.0, yeast extract 0.3, peptone 0.5 and agar 202
The pH of the medium was adjusted to 6.4 to 6.8 and
culture was incubated at 30°C for 48 h. Sub culturing was
carried out once in 2 weeks and the culture was stored at
4°C.

Culture medium was optimized previously by a factorial
design (data not shown) in order to increase the biomass
growth. This optimization was based on the
carbon/nitrogen ratio. Cultures in 10- and 1,000-L
bioreactors were also grown in a newly modified enriched
culture media. The pH was controlled within 7.0£0.2 by
an on-off control adding HzPO,4 (40 %). All fermentations
were conducted at 30 °C using an agitation speed of 205
rpm and a total gas flow rate of 5.0 L/min (0.5 vol per vol
per min (vwm). Dissolved oxygen tension, temperature,
agitation, and pH were displayed online and stored in a
hard drive for further analysis using a homemade data
acquisition control system.

Determination of the enzymatic activities
B-1, 3-Glucanase assay

B-1, 3-Glucanase activity was estimated according to the
rate of reducing-sugar production with laminarin reduced
by NaBH, treatment as the substrate®. Glucose was used
as a standard. One unit of activity is defined as the
amount of enzyme producing 1 mmol/min of glucose
equivalents at 40°C.*

Protease assay

Protease activity of culture broth or culture mass extract
was determined by a modified Anson's method.*® One
unit of protease activity was defined as the amount of
enzyme that produced an absorbance at 280 nm.

Chitinase assay

Extracellular chitinase activity was determined by
incubating 1 ml of crude enzyme with 1 ml of 1% colloidal
chitin in a 0.05M phosphate buffer, pH 7.0 at 35°C for 1 h

ISSN 0976 — 044X

using N-acetyl-D-glucosamine (NAG) as a standard.”® One
unit of chitinase activity was defined as the amount of
enzyme, which produces 1 p mole of N-acetyl
glucosamine in 1 ml of reaction mixture under standard
assay condition.

Purification of chitinase

A single-step purification of chitinases was performed
according to the method suggested by Nawani and
Kapadnis.®* The culture filtrate (500 mL) of 60-h old
culture broth was subjected to precipitation with
ammonium sulphate to 80% saturation and kept at 4°C
for 24 h. The protein concentrate was loaded on
Sephadex G-100 (Sigma, USA) column (2x40 cm) pre-
equilibrated with a 0.01M citrate phosphate buffer, pH 6
and eluted with the same buffer. Fractions thus collected
were tested for chitinolytic activity. Chitinolytic active
fractions were recovered and concentrated. Enzyme
concentrate thus obtained through a gel filtration was
checked for purity by SDS-PAGE and its molecular weight
was determined by comparing with known standard
proteins. SDS-PAGE was carried out in a 2 mm slab gel of
10% acrylamide in a Tris-HCI buffer (pH 8.0) containing
0.1% SDS. Enzyme samples of 20 uL were loaded into the
wells. The bands present on the gels were observed and
compared with standard proteins. SDS-PAGE broad-
molecular weight range proteins were used as standard
proteins (Bio-Rad, USA).

Extraction of secondary metabolites

After 96hrs the fermented broth was extracted twice with
ethyl acetate and shaken vigorously for 1hr for complete
extraction. The ethyl acetate phase that contains
bioactive compound was separated from the aqueous
phase and was evaporated to dryness under reduced
vacuum 80°-90°C.”> The concentrated organic residue
obtained was used to determine the antimicrobial
activity.

Biological assays

Antagonistic activity of cells or bioactive metabolites
secreted by S. aureofaciens was measured as growth
reductions of target pathogen, where volume of S.
aureofaciens culture filtrate was added to pathogen
medium. Minimum Inhibitory Concentration (MIC) of
metabolic compounds was determined against a variety
of microorganisms, including both Gram-positive and
Gram-negative bacteria, yeast and fungi have been
carried out. The minimum inhibitory concentration (MIC)
has been determined by the diffusion method. The
antifungal activity of metabolites of actinomycetes
against pathogenic fungi was evaluated by the modified
agar well diffusion method."’

Supernatant fluids was sterilized and 25 ml were
aseptically dispensed in 125-ml Erlenmeyer flasks before
being inoculated with 0.1 ml of a spore suspension of F.
subglutinans containing 10° CFU/ml. Cultures were
incubated at 25°C for 10 days and analyzed for
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moniliformin and fumonisin production. The moniliformin
was evaluated by integration at 230nm. And determined
by reference to calibration curves established with
standard by HPLC.?** Fumonisin was quantified by HPLC.
Peak identity was determined by means of retention time
and UV spectra that were recorded for all samples in the
range 200-400 nm.

Greenhouse experiment

Experiment was carried out on mango under artificial
infection by Fusarium at greenhouse to determine the
efficacy of the culture filtrate of S. aureofaciens against
malformation. Fusarium inoculum was prepared to a fine
powder and thoroughly mixed with commercial peat
moss/perlite growing media at a concentration of 3 x 10°
colony forming units per one gram. Inoculum- growing
media mixtures were placed into plastic containers (30
cm in diameter) which had previously been sterilized by
autoclave (110°C for 10 min). Transplanting of mango
Awis, Sedeek, Timour, Alfonso and Zebda cvs. (2 year.
Old) were sown into previous pots. Following
transplanting, seedlings were watered to activate
Fusarium inoculums (cfu X 10”. Four replications of three
seedlings each were evaluated. A fully replicated set of 10
seedlings was included as a control, which were
transplanted into peat/perlite growing media without
fungal inoculum. Transplanting of mango was sprayed till
run-off with approximately 100 ml of spray solution per
transplanting. The culture filtrate of Streptomyces at 1:5
concentrations was sprayed using a knapsack sprayer.
NAA (2000 ppm) and fungicide (Tobseen) were used as a
check treatment . Mango transplanted seedlings were
monitored for development of malformation. When
seedlings were considered malformed, they were
carefully extracted from plastic containers, their
malformed part as well as roots thoroughly washed to
remove adhering particles of growing media, and
analyzed in the laboratory for colonization by inoculated
isolates. Fully swollen oral buds at panicle emergence,
were used for measuring enzyme activity and phenolic
contents. Healthy and malformed panicles in each variety
were counted and averaged for calculating malformation
incidence. Correlations between enzyme activities and
percent malformed panicles were calculated.

Estimation of phenolic content

Phenolic contents were measured using the Folin
Ciocalteu reagent method suggested by Slinkard and
Singleton * and malformein are represented as mg /g of
fresh tissue full buds weight.

Enzyme assay

Catecholase activity was measured
spectrophotometrically at 400 nm as per the procedure
described by Sanchez-Ferrer et al.* Catecholase activity
was measured using 30 mM 4- methyl catechol (4MC), as
substrate, made in 10 mM sodium accetate buffer pH 4.5.
To 1 ml crude enzyme extract, 3 ml of 100 mM phosphate
buffer pH 7.3 was added. To this mixture, 1 ml substrate
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was added at zero time. The change in absorbance at 400
nm was recorded in a CL-1200 spectrophotometer. The
enzyme activity was represented as change in absorbance
at 400 nm/g of tissue weight/min (DA400 g y1 miny1).

Field Experiment

Two field experiments were conducted under natural
infested conditions, using the five susceptible cultivars i.e.
Awis, Sedeek, Timour, Alfonso and Zebda, (10 yr-old) in El
Shrkia Governorate. Three foliar sprayers were applied,
the first one on the middle of October (Vegetative growth
stage) , meanwhile, the second and third sprayers at 30 d
intervals starting from 15" January (about one month
before normal flowering) in two successive seasons. The
fermented of bioactive components was used at (1. 5)
conc. mixed with glycerol, soybean oil and tween 80 and
sprayed using a knapsack sprayer. Trees sprayed with
water, NAA (2000 ppm) and fungicide served as a check
treatment. Trees were sprayed till run-off (2L/tree).
Treatments were assigned in a randomized complete
block design. Plots consisting of three mango trees were
replicated five times. Irrigation, fertilization and other
cultural practices were carried out as recommended. The
disease incidence was determined as percentage of
infected blossom at 30 days interval during the growing
season. Fruit sets numbers and yield was evaluated at
harvesting stage.

Total sugars (%) were determined by the formula
25x(X/Z). Where X is the volume (ml) of standard sugar
solution used against 10 ml of Fehling’s solution and Z is
the volume (ml) of sample aliquot used against 10 ml of
Fehling’s solution. Reducing sugars (%) were determined
by using the formula 6.25 x (X/Y). Where X is the volume
in ml of standard sugar solution used against 10 ml of
Fehling’s solution and Y is the volume (ml) of sample
aliquot used against 10 ml of Fehling’s solution.®’

Statistical analysis

The collected data were evaluated statistically using the
software SPSS for Windows (release 7.5.1, 20 December
1996; SPSS Inc., Chicago, IL).

RESULTS
Enzymes assays

S. aureofaciens have ability to produce secondary
metabolites include hydrolysis enzymes was determined
(Figure 1). Secondary metabolites were increased in
optimized medium. The highest production of chitinase,
protease and f-1,3- glucanase by the tested S.
aureofaciens in shaken broth culture occurred till 16 days.

The purified enzyme was subjected to SDS-PAGE for
determination of molecular weight of the protein. The
partially purified enzyme exhibited a protein band near
45 and 66 kDa (Figure 2).
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Figure 1: Production of antifungal hydrolysis enzymes by
Streptomyces aureofaciens
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Figure 2:
aureofaciens.

SDS-PAGE chitinase from Streptomyces

Antifungal and Antimicrobial activities

Data showed that, the bioactive metabolite produced of
S. aureofaciens was highly active against all test
microorganisms (Table 1). The minimum inhibitory
concentration (MIC) was determined as a clear zone (mm)
around the paper discs loaded with different
concentration of bioactive compound of each
concentration were spotted on paper discs. Bioactive
metabolite of S. aureofaciens showed antifungal activity
against Fusarium growth expressed (Figure 3). The
highest reduction was recorded at 1.5 concentration. In
vitro antifungal activity of bioactive metabolite of S.
aureofaciens.

Using HPLC analysis, high concentration of Moniliformin
and fumonisin were obtained in the culture filtrate of
Fusarium (Figure 3) Bioactive metabolite of S.
aureofaciens isolate inhibited mycotoxins production of F.
subglutinans. Compelate inhibition was detected of both
mycotoxins.
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Table 1. Antimicrobial activities of the bioactive
metabolite produced by S. aureofaciens against different
test organisms.

Test organism Activity  MIC(pg/ml)

Bacillus subtilis +++ 12.0
Staphylococcus aureus + 19.40
Escherichia coli + 17.5
Candida albicans ++ 10.2
Aspergillus niger + 26.7
Aspergillus flavus + 25.1
Aspergillus fumigatus + 23.7
Fusarium moniliforme ++ 30.4
Fusarium germanium ++ 23.2
Fusarium oxysporum ++ 24.6
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Figure 3: In vitro antifungal bioactivity of fermentation
bioactive metabolite of Streptomyces aureofaciens on F.
subglutinans growth and mycotoxins production.

Greenhouse experiment

The efficacies of the bioactive metabloite produced by of
S. aureofaciens at 1:5 concentrations against vegetative
buds malformation disease of mango seedlings under
artificial infested conditions were determined using
Sedeek, Timour, Alfonso and Zebda cultivars. Data in
Figure (4) show that all tested mango cultivars were
susceptible to infection by F. moniliforme under artificial
infested conditions. Data also show that spraying
seedlings with the purified active substance produced by
S. aureofaciens gave significant effect on reducing disease
incidence in all cultivars compared to untreated control.
Enzyme activities and phenolic content were measured in
different mango cultivars at panicle initiation. Enzyme
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activity and phenolic content varied widely amongst eight
cultivars, strong negative correlation was found between
both the enzyme activity, phenolic content at panicle
initiation and the incidence of oral malformation (Table
2). Strong negative correlations between Polyphenol
oxidase activity, phenolic content in different mango
cultivars at panicle initiation and malformation incidence
were observed._Data also show that spraying seedlings
with the purified active substance produced by S.
aureofaciens gave significant effect on increased
Polyphenol oxidase activity, phenolic content

At the same time, positive correction with S. aureofaciens
and reduction of malformin in bud tissue in compared
with NAA, fungicides and untreated control (Table 2).

& Control W Purified actve substance B RAA B Fungcde
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Figure 4: Efficacy of foliar sprays of fermentation
bioactive metabolite of S. aureofaciens on the incidence
of vegetative buds malformation of mango seedlings,
Ewais, Seddekia, Taimour Zebda and Alphonso cultivars
under artificial infested conditions

Figure 5: Efficacy of three foliar sprays of fermentation
bioactive metabolite of S. aureofaciens on the incidence
of malformation disease and fruit yield of Awais mango
cultivar in Sharkia governorate.

A- Control Malformation
B- Streptomyces treatment
Field experiment

Bioactive metabolite product of S. aureofaciens was
applied in a large scale using susceptible cultivars i.e.
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Ewais, Seddekia, Taimour Zebda and Alphonso to control
mango malformation disease under natural conditions at
Ismailia governorate in two seasons Table 3.
Malformation disease was higher on flowers blossom
clusters than in vegetative buds in untreated control in
both seasons. Treated tree with bioactive metabolite
product of S. aureofaciens greatly reduced mango
malformation disease in compared with NAA and
fungicide. In addition it increased fruit sets of all cultivars
in both seasons (Table 4) in compared to untreated
control, NAA and fungicide of all cultivars in both seasons
(Figure 5). Bioactive metabolite treatment has
significantly increased the fruit yield compared to
untreated control and fungicide. Since, higher increase in
fruit yield and sugar content were obtained when the
trees were sprayed with NAA by kg/ tree in compared
with kg/ tree in untreated control and fungicide
(Tobseen) (Table 4).

DISCUSSION

Malformation is the major impediment to the
establishment of economically profitable orchards. It is
intriguing the scientists because of its destructive and
widespread nature.**®* Malformation is a serious
problem of mango industry and has become a limiting
factor in the establishment of economically viable
orchards. Despite hectic efforts, complete control has not
been achieved yet. Floral malformation is most important
because it directly hits the yield of the plants leaving
unproductive inflorescences.>** It causes deformation of
vegetative and floral tissues in mango.> Management of
malformation can be difficult which the fungus F.
mangiferae has a specifically localized distribution within
malformed mango trees. In general, the protected,
internal location of the pathogen in affected trees makes
it difficult to control this disease. Early removal of
affected vegetative and floral terminals reduces intensity
of malformation.”’ The desired effects of the use of
biological control agents in crop protection have drawn
attention to integrated disease management* The
advantage of using BCAs is that biochemistry and
physiology of production of antibiotic antimicrobial
substances is well documented™. In order to provide
tools for integrated agriculture, biological control offers
an eco-friendly alternative to the use of synthetic
fungicides for controlling plant diseases, and the bioactive
compound. The use of antagonistic micro-organisms, such
as Streptomyces species, is an ideal method of controlling
plant diseases. As stated in several reports, Streptomyces
activity in plants not only protects against pathogens, but
the metabolic products of Streptomyces also influence
plant growth and physiology.* Our paper showed that S.
aureofaciens produced antifungal hydrolysis enzymes and
bioactive metabolite had the ability to exhibit high
antifungal activity in vitro against Fusarium growth and
mycotoxins production as well as antimicrobial activity.
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Table 2: Efficacy of foliar application of fermentation bioactive metabolite of S. aureofaciens on Polyphenol oxidase activity, phenolic and moniformin contents in different mango
cultivars at panicle initiation

Ewais Saddika Alphonso Taimour Zebda
Phen Phen Phen Phen Phen
Polyph olic Polyph olic Polyph olic Polyph olic Polyph olic
Treatment enol conten  monilifor enol conten  monilifor enol conten  monilifor enol conten  monilifor enol conten  monilifor
oxidase t min oxidase t min oxidase t min oxidase t min oxidase t min
activity (mgg activity (mgg activity (mgg activity (mgg activity (mgg
f.w) f.w) f.w) f.w) f.w)
Control 9.3 0.98 4.34 8.5 0.93 2.87 9.6 1.4 4.76 13.7 1.4 2.43 18.7 1.7 3.21
S'a“erﬁgfac' 15.7 15 0.65 17.5 1.4 0.76 18.4 1.7 0.87 21.3 1.9 0.67 33.7 2.4 0.45
NAA 11.6 1.1 3.23 12.3 1.1 1.75 13.2 1.2 2.87 15.8 1.6 1.87 23.3 1.9 2.43
Fungicide 10.7 0.97 3.12 9.4 0.98 2.1 9.9 15 3.3 13.8 1.4 2.10 19.7 1.8 3.12
LSD 0.3 0.2 0.34 0.3 0.3 0.54 0.4 0.2 0.65 0.5 0.2 0.60 0.4 0.6 0.43

Table 3: Efficacy of three foliar application of fermentation bioactive metabolite of S. aureofaciens on mango malformation disease incidence in two successive seasons in Sharkia
governorate.

Percentage of disease incidence %

Stage Treatment Ewais Saddika Alphonso Taimour Zebhda
Season | Season Il Season | Season Il Season | Season Il Season | Season Il Season | Season Il
Control 23.1 22.9 32.1 27.1 39.4 34.2 45.2 44.6 15.4 21.1
S. aureofaciens 2.87 2.33 2.7 2.9 2.3 24 19 1.7 0.8 0.9
. NAA 11.2 3.31 18.8 18.9 15.7 16.8 11.3 9.8 8.8 12.5
Vegetative .
Fungicide 23.4 20.1 25.1 24.7 24.2 21.2 22.1 17.3 12.0 115
Control 53.1 56.4 48.6 45.8 40.2 45.9 38.6 33.6 12.2 14.7
. S. aureofaciens 0.4 1.3 0.8 0.9 0.8 0.7 1.3 1.0 0.7 0.7
Flowering
NAA 9.8 10.6 8.2 10.8 8.8 9.5 9.8 6.6 4.5 7.7
Fungicide 33.4 36.8 20.4 13.8 24.4 18.6 15.4 15.6 9.4 12.6
LSD 0.2 0.6 0.5 0.5 0.7 0.9 0.7 0.8 0.5 0.6
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Table 4: Efficacy of three foliar application of fermentation bioactive metabolite of S. aureofaciens on mango Fruit set, yield and sugar content in two successive seasons in Sharkia

governorate.
Ewais Saddika Alphonso Taimour Zebda
Treatment Season | Season Il Season | Season Il Season | Season Il Season | Season Il Season | Season Il
Control 49.1 33.9 21.2 22.2 314 18.8 22.1 27.1 21.1 20.2
S. aureofaciens 65.2 57.1 63.2 58.2 46.1 43.1 48.2 49.2 29.1 33.7
Fruit set numbers NAA 49.4 354 27.7 27.8 33.3 29.8 31.6 34.1 24.8 22.8
Fungicide (Tobseen) 41.0 32.3 23.1 22.2 24.7 19.9 21.2 145 25.1 24.9
Control 26.2 32.8 22.3 27.9 50.1 52.1 24.4 27.7 25.6 31.6
_ S. aureofaciens 47.1 66.1 49.2 44.1 62.3 69.2 46.2 46.4 40.3 49.7
Yield NAA 27.3 30.3 22.1 28.6 55.5 53.3 32.3 52.2 29.4 38.1
Fungicide (Tobseen) 24.1 25.1 28.1 30.1 53.7 36.2 26.5 47.4 30.1 30.5
Control 28.2 27.2 16.4 17.4 23.2 31.6 20.2 22.2 11.3 12.3
Sugar S. aureofaciens 33.5 32.4 19.7 20.6 32.4 39.5 24.3 24.4 20.6 18.2
NAA 29.2 27.7 17.2 17.9 24.1 29.1 20.8 22.1 12.3 12.4
Fungicide (Tobseen) 28.4 30.6 17.2 17.8 24.7 30.8 18.4 20.1 11.2 125
LSD 3.2 4.0 3.2 4.4 5.4 5.2 3.2 85 3.2 85

Various publications have reported the successful use of antifungal metabolites
extracted from Streptomyces spp. to control fungal pathogens.’

Under artificial condition, spraying seedlings with the bioactive components of S.
aureofaciens gave significant effect on reduced malformation, moniliformin, and
increased polyphenol oxidase activity and phenolic content in different mango
cultivars at panicle initiation in compared with NAA and fungicide. The culture
filtrate of this strain had also the ability to in vivo suppress infection of Fusarium on
mango trees and increased yield and sugar content.

Many species of actinomycetes, especially those belonging to the genus
Streptomyces are well known as biocontrol agents that inhibit or lyse several
soilborne and airborne plant pathogenic fungi.™> ***% A total of 50 actinomycetes
isolates were isolated by serial dilution plate technique, of these 20 isolates showed

activity against Bacillus Subtilis, Bacillus cereus, Escherichia coli, , Pseudomonas

aeruginosa, Lactobacillus casei and Candida albicans.” It is well known that
Streptomyces sp. can produce industrially useful compounds, notably wide spectrum
of antibiotics, as secondary metabolites, and continues to be screened for new
bioactive compounds.* 2>

Under natural condition, application of bioactive metabolite on mango trees
provided greater efficacy for controlling malformation disease in vegetative growth
and in flowering stage, increased fruit set and yield.

From the present investigation, it is apparent that the bioactive metabolite obtained
from Streptomyces aureofaciens have antifungal and antimicrobial potential against
a wide variety of microorganisms and filamentous fungi. Therefore, these
Streptomyces can be considered for isolation of novel secondary metabolites which
may be of importance for various biocontrol and applications. Use of biocontrol
agents such as these broadspectrum Streptomyces isolate will probably be one of
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the important tactics for plant disease management as
they allow the reduced use of pesticides that are
potential pollutants of the environment.
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