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In Maharashtra, onion is most important commercial vegetable crop. Storage rot
caused by Aspergillus niger (Van Tieghem) has been reported as major constraints
in successful cultivation and post-harvest management of onion production.
Therefore present study was carried out for effective biological management of
Aspergillus niger. Eight bioagents were evaluated against A. niger, among them
maximum mycelial growth inhibition was observed in Trichoderma harzianum
(81.11%) followed by T. virens (78.22%), T. hamatum (72.66%), T. viride
(64.88%), T. asperellum (61.88%) and Bacillus subtilis (57.77%). Lowest mycelial
growth inhibition was recorded in Penicillium spp. followed by Pseudomonas
fluorenscence (55.55%). Among all the botanicals studied, complete inhibition of
the mycelial growth occurred in Eucalyptus globules. This was followed by
Zingiber officinale (94.44%), Azadirachta indica (69.33%), Ocimum sanctum
(64.88%) and Curcuma longa (62.22%). The least (49.67%) mycelial inhibition was
recorded with Lantana camara followed by Syzygium aromaticum (61.11%).
Maximum growth was recorded in control.

Introduction

Onion (Allium cepa L.) is an important underground
bulbous vegetable crop of tropical and sub-tropical
countries (Thompson and Kelly, 1979). Red onion is
used for domestic consumption and export while the
white onion is used mostly for processing (Lawande
et al., 2009). The nutritive value of onion varies

according to the variety but generally it contains
89.11g moisture, 1.1g protein, 0.1g lipids, 0.4g
minerals, 1.7g fiber, 0.34g carbohydrate, 4.24g
sugar total, 40Kcal energy, vitamin C and other
nutrients in small amounts.

There is a lot of demand for the Indian onions in the
world market due excellent pungency of bulbs
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compare to other. Onion bulbs suffers from many
post-harvest diseases viz., storage rot, bacterial soft
rot, green mould, bacterial brown rot which causes
considerable losses. Therefore to overcome this
losses present study was undertaken to evaluate
different bioagents and botanicals under in vitro
against A. niger.

Materials and Methods

Invitro evaluation of bioagents against Aspergillus
niger

Seven bioagents were evaluated against test fungus
by dual culture technique (Dennis and Webster,
1971) in Completely Randomised Design (CRD)
with three replications of each treatment.

Treatment Details
Treatments : Eight
Replications : Three
Experimental Design : CRD

For this study, all fungal bio-agents and test
pathogen, separately grown on potato dextrose agar
medium whereas bacterial antagonist multiplied on
NA (Nutrient Agar) media for ten days were used.

The mycelial disc of 5 mm diameter of each
antagonist and test fungus were cut with sterilized
cork borer and placed aseptically at equidistance
exactly on opposite ends of Petri plates containing
20 ml potato dextrose agar medium, whereas
bacterial antagonists were streaked at one end of the
medium with the help of the sterilized metal loop.

Three replications for each treatment were
maintained and the plate with only pathogen at the
center, served as control. The plates were incubated
at room temperature (28 £ 2°C) and radial growth of
the test fungus and the bio-agents was measured by
linear measurement. The observations on colony
diameter and sporulation of test fungus were

recorded when Petri plate in control treatment was
fully covered with mycelial growth of test pathogen.
The per cent growth inhibition (PGI) of pathogen in
each treatment was calculated by following formula
(Asalmol et al., 1990).

[ = X 100
C

Where,

| = Inhibition per cent

C = Colony diameter (mm) in control plate
T = Colony diameter (mm) in treated plate

In vitro evaluation of botanicals/phytoextracts
against A.niger

Seven plant species locally available were used to
evaluate their efficacy against Aspergillus niger.

Experimental Details
Treatments : Seven
Replications : Three
Experimental Designs : CRD

For crude extraction, method used by Sinha and
Saxena (1989) were followed with slight
modifications. Fresh and healthy plant parts
(leaves/cloves/rhizomes) collected from fields were
washed with distilled water and air-dried.

Hundred gram required plant parts were crushed in
100 ml of distilled water by W/v method with the
help of mortal and pastel. The macerate was filtered
through double layered muslin cloth followed by
Whatman No.1 filter paper using funnel and filtrate
was collected in volumetric flasks of 100 ml
capacity. Same procedure were followed for each
plant extract. The extract obtained in 100 percent
concentration.
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To obtain its 10 per cent, 90 ml potato dextrose agar
was poured in conical flask (100 ml capacity) and 10
ml of standard plant extract poured in each flask
with the help of sterilized pipette and thoroughly
mixed. PDA medium amended separately with plant
extracts was autoclaved and then poured (20 ml /
plate) into sterile Petriplates (90 mm dia.) and
allowed to solidify at room temperature. For each
treatment, three replications were maintained. Upon
solidification of medium, mycelial discs of 5 mm
diameter were cut from seven days old culture of A.
niger with the help of sterilized cork borer. These
discs were transferred aseptically to the center of
solidified Petri plates of each treatment. Medium
devoid of the plant extract served as a control. All
these plates were then incubated at room
temperature (27 + 2°C) for growth of fungus. The
observations on mean colony diameter of the fungus
were recorded when the untreated control plates
were fully covered with mycelial growth of the test
fungus. The per cent growth inhibition (PGI) of
pathogen in each treatment was calculated by the
following formula (Asalmol et al., 1990).

* 100

Where,

| = Inhibition per cent

C = Colony diameter in control (mm)
T = Colony diameter in treatment (mm)

Data obtained on per cent growth inhibition were
subjected to statistical analysis.

Results and Discussion

Effect of various bioagents on the growth of A.
niger (Plate-1 and Table.3)

Eight antagonists viz., Trichoderma viride, T.
harzianum, T. hamatum, T.virens, T.asperellum,
Penicillium spp., Pseudomonas fluorescens and
Bacillus subtilis were evaluated in vitro for their
antagonistic effect against A. niger by dual culture
method. The observations on mycelial growth
inhibition (PGI) recorded when the untreated control
plates were fully covered with mycelial growth of
the test fungus and are presented in Table 3 (Plate |
& Fig. 1). It was observed that all the bioagents
significantly inhibited the mycelial growth of A.
niger over control.

Significantly highest mycelial growth inhibition was
recorded in T. harzianum (81.11 %) which was at
par with T. virens (78.22 %) followed by T.
hamatum (72.66 %), T. viride (64.88 %) after seven
days of incubation. While average effect on mycelial
growth inhibition of A. niger was noticed in T.
asperellum (61.88 %) and Bacillus subtilis (57.77
%). Lowest (40.77%) mycelial growth inhibition
was observed in Penicillium spp. followed by P.
fluorescens (55.55 %).

The growth inhibition of A. niger could be due to
fast growing nature of bio-agent, secretion of
harmful extra — cellular compounds like antibiotics
i.e. gliotoxin and glyoviridin from Trichoderma spp.
and cell wall degrading enzymes such as glucanases,
endochitinases, chitinases and mycoparasitism. The
results of present study are in agreement with the
results obtained by Lone et al., (2012).

Table.1 List of bioagents evaluated against A. niger

Sr. No. Name of biogents | Sr. No. Name of biogents
1. Trichoderma viride 6. Penicillium spp.
2. T. harzianum 7. Pseudomonas fluorescens
3. T. hamatum 8. Bacillus subtilis
4. T. virens 9. Control
5. T. asperellum

295



Int.J.Curr.Microbiol.App.Sci (2022) 11(01): 293-300

Table.2 List of phytoextracts tested against A. niger

Sr. No. Name of plants Botanical name of plants Plant part used Conc. (%)

| |
| | | |
4 | Clove  Syzygium aromaticum
| | | |
6. | Nilgii Eucalyptus obliqua o 10
| | |

8. Control - - -

Table.3 Effect of bioagents in growth inhibition of A.niger

Sr. No. Treatments *Average colony Per cent inhibition over
diameter(mm) control

17.00

81.11
(64.23)

T, T. harzianum

T, T. virens 19.60 78.22
(62.18)

Ts Penicillium spp. 40.77
(39.68)

Bacillus subtilis 57.77
(49.47)

*Mean of three replications. Figures in parenthesis are arcsine transformation.
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Table.4 In vitro evaluation of phytoextract against A. niger

Sr. Plant Scientific Name Conc.(%) Mean colony Per cent
No. Name diameter(mm)* Inhibition
T Ginger Zingiber officinale 10 05.00 94.44
(76.36)
T, Turmeric Curcuma longa 10 34.00 62.22
(52.07)
T3 Neem Azadirachta indica 10 27.60 69.33
(56.37)
Ty Clove Syzygium aromaticum 10 35.00 61.11
(51.41)
Ts Tulsi Ocimum sanctum 10 31.60 64.88
(53.65)
Ts Nilgiri Eucalyptus globules 10 00.00 100.00
(90)
T, Ghaneri Lantana camara 10 45.30 49.67
(44.80)
Ts Control - - 90.00 -
S.EEm+ 0.08
C.D. at 0.01 0.33

*Mean of three replications. Figures in parenthesis are arcsine transformation.

Plate.1 Effect of bioagents in growth inhibition of A.niger
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Plate.2 Effect of phytoextracts on growth inhibition of A. niger

T1 - Zingiber officinale
T2 - Curcuma longa

T3 - Azadirachta indica
T4 - Syzygium aromaticum
T5 - Ocimum sanctum

T6 - Eucalyptus globules
T7 - Lantana camara

T8 - Control

Fig.1 In vitro evaluation of bioagents against A.niger
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Fig.2 In vitro evaluation of phytoextract against A. niger
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They reported that Trichoderma harzianum was the
most effective bio-agent against A. niger (75%
inhibition) in in vitro. Gajendra and Vakharia (2012)
revealed that, Trichoderma viride was more
effective (86.2% inhibition) against A. niger than T.
harzianum. (80.4% inhibition). Saranya et al.,
(2018) reported that T. viride isolate T6 significantly
reduced the growth (78.63%) of A. niger followed
by the isolate T9 (75.51%). In comparison to this, B.
subtilis was less antagonistic (61.27%).

Effect of different phytoextracts on growth
inhibition of A.niger (Plate-11 and Table.4)

The water extracts of seven plant species were
studied against Aspergillus niger to test their
antifungal properties. All the plant extracts were
tested at 10 per cent concentration by ‘Poisoned
food technique’. The plant extracts under study
showed antifungal activity against A.niger. The data
are presented in Table 4 (Plate 11& Fig. 2).

All the botanicals tested showed significant
inhibition of mycelial growth of A. niger at 10 per
cent concentration. Cent per cent mycelial growth
inhibition of A. niger was recorded with E. globules
followed by Zingiber officinale (94.44 %) and

Azadirachta indica (69.33%). The least (49.67%)
mycelial inhibition was recorded with Lantana
camara.

The results of present study are in agreement with
the results obtained by Saranya et al., (2018). They
reported mycelial inhibition against test fungus by
Ocimum sanctum leaf extract (62.97%), Zingiber
officinale rhizome extract (62.26%) and Lantana
camera leaf extract (61.59%). Saifeldin et al.,
(2016) screened the in vitro ability of dry bud
extract of Syzygium aromaticum against soft rot of
onion caused by A. niger and recorded 96%
inhibition in spore germination.

Pudake et al., (2018) studied seven botanicals
@10% concentration against A. niger and reported
eucalyptus oil exhibited 100% inhibition of mycelial
growth. They were followed by leaf extract of O.
sanctum (92.74%), Azadirachta indica (76.10%)
extract. Futane et al., (2018) evaluated nine
botanicals against A. niger and it was found that
maximum mycelial growth inhibition was recorded
with Allium sativum (50.99%) followed by O.
sanctum (29.22%), A. indica (23.90%), and least
growth inhibition was recorded by L. camara, Z.
officinale as against untreated control
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