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ABSTRACT
The impact of pH on the microbial colonisation of endophytes on two plants (Buchanania and Celastrus sp.) was studied.

The leaf and stem of two plant species were subjected to two PDA (Potato Dextrose Agar) medium at pH levels (4.5 and 9) for 5
weeks for isolation of fungal endophytes in aseptic condition. Over the testing period, pH 4.5 produced the highest fungal colony.
At different pH values, the fungal populations were noticeably different, with consistently higher counts at pH 4.5 and 9, respectively.
At pH 4.5 isolated fungi were Aspergillus niger, Alternaria, Curvularia, Fusarium, Rhizopus, Mucor, and Penicillium, and at pH 9.0
the isolated fungi were Aspergillus fumigatus, Penicillium, Alternaria, Curvularia, Fusarium, and Rhizopus respectively. It
demonstrates that varied pH levels led to changes in the fungal populations in plant species, leaves and stems (resistance/
susceptibility to environmental influences).
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Introduction
India has many regions of unique ecological

niches harboring variety of medicinal plants. One such
region is Vindhya region (U. P.), India. The Vindhya region
of Uttar Pradesh lies between 82 degrees E to 83
degrees E longitudes and 22 degrees 45’N to 34’N
latitudes, which includes districts Mirzapur and
Sonbhadra. The forest of the Vindhya region is tropical
dry deciduous type. The districts of the Vindhya region
are inhabited by a large number of tribes such as Baiga,
Bhil, Gond, Kharwar, Musahar, Parja, etc. A significant
portion of the plant micro-biota is made up of a hyper-
diversified population known as plant endophytes. When
colonizing their hosts, endophytes develop a cooperative
connection with the plant that is housing them.31,36

Endophytic microorganisms can colonise the roots,
leaves, stems, fruits, and seeds of plants.  The role of
endophytic bacteria for health has been extensively
investigated.10 They produce antibacterial chemicals and
are known to stimulate plant growth and infection

resistance.2,3,12,32 and are sources of bioactive
compounds 30.Endophytes enter plant primarily through
the root system, as well as through the stems,
cotyledons, radicles, stomata, and flowering parts.  The
pH of the soil plays a  significant role because it
influences the amount of minerals (Fe, Mg, Cu, Zn, Bo,
HPO4, Ca, and Mg) available for plant usage. At ideal
pH ranges between 3 and 5, and at a temperature of
26°C, the growth of fungal infections and their transfer
from one host to another are promoted. 3. The objective
of the study was to observe of occurrence and isolation
of fungal communities at different pH.

Materials and Methods
Collection of Samples and Preparation

The leaf and stem of the chosen plants
(Buchanania and Celastrus sp.) were surface sterilized
with 0.5% NaOCl for 2 min and 0.1% mercuric chloride
for 3 min and 7 min, respectively, followed by a 30 second
dip in 70% ethanol and two rinses in distilled water before
the experiment was set up.15,39
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Preparation of pH levels

To achieve the appropriate pH levels of 4.5 and
9, respectively, dilute HCl (0.1%) and dilute NaOH were
applied to potato dextrose agar (PDA) media.

Isolation of endophytic fungi

Streptomycin 1.0 g/L was added to Potato
Dextrose Agar (PDA), medium to prevent the growth of
bacteria. After surface sterilization, leaf and stem of the
plants were put on PDA medium in petri dishes. The
petri dishes were cultured at 28°C for 4 weeks before
being evaluated27, 39.

Characterization of fungal isolates Fungal
isolate colonies were examined after 48 to 96 hours after
inoculation. Each fungal colony was isolated and grown

TABLE-1 : Prevalence of endophytic fungal genus
isolated from Buchanania species leaf and stem

Genera. Number of isolates

Aspergillus niger 48

Alternaria  spp. 27

Curvularia spp. 24

Fusarium spp. 18

Rhizopus spp. 16

Mucor sp. 11

Penicillium 04

Unidentified 89

TABLE-2 : Prevalence of endophytic fungal genus
isolated from Celastrus species  leaf and stem

Genera Number of Isolates

Aspergillus fumigatus 39

Penicillum     sp 27

Alternaria   sp. 21

Curvularia     sp. 18

Fusarium     sp. 16

Rhizopus     sp. 11

Unidentified 119

in another petri plate as a pure culture. After the full
growth of the fungal colony, it was observed under the
microscope and identified with the help of relevant
literature13.

Statistical analysis

The sampling time for Buchanania, and Celastrus
leaf and stem were 2, 4, 6, 8 10 14, 16, 22, 24, 26, days
at pH 4.5 and pH 9.0 respectively.

Results
Fungal isolates were observed in all the plant

samples although Aspergillus species were the most
often found. At different pH values, the fungal populations
were noticeably different, with consistently higher counts
at pH 4.5 and 9, respectively. Aspergillus niger, Alternaria,
Curvularia, Fusarium, Rhizopus, Mucor, and Penicillium

Fig. 1 : Mixed culture of fungal endophytes
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      Aspergillus niger                  Aspergillus flavous              Fusarium sp.                           Rhizopus sp.

Fig.2 : Pure culture of fungal endophytes

Fig. 3 : Microscopic Aspergillus sp.

Fig. 4 :  Growth rate ( Days) of endophytic fungal genus isolated from  Buchanania sp. at pH 4.5
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Fig. 5 : Growth rate ( Days) of endophytic fungal genus isolated from  Celastrus species at pH 9
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were isolated at pH 4.5, while Aspergillus fumigatus,
Penicillium, Alternaria, Curvularia, Fusarium, and
Rhizopus fungi at pH 9 correspondingly. It demonstrates
that varied pH levels led to changes in the fungal
populations in plant species, leaves, and stems
(resistance/susceptibility to environmental influences).

Discussion
The research emphasizes how variables including

salinity, pH, temperature, altitude, and nutrition availability
can have an impact on fungal diversity and colonization
density. Fungi were found to grow at varied pH levels.
This agrees with observation16 that mycorrhizal fungus
had a generally greater range of pH tolerance in
symbiosis than in pure culture16. Difficulties were
observed from investigations conducted in pure culture
to symbiotic systems. Many of the saprotrophic fungi
grew well at the pH 7 or 837. At pH 5 or 6, the
ectomycorrhizal species exhibited their best
development. In particular, fungi that cause root rots
(such as Fusarium verticillioides, Fusarium avenaceum,

and Acremonium strictum, which cause black bundle
disease and late wilt) are stressed and killed by high
pH, which favours bacteria and actinomycetes. Fusarium
verticillioides, F. oxysporum, F. proliferatum, and F. solani
were considered to be “phyllosphere competent” among
the Fusarium sp. known to colonise maize roots because
they grow saprophytically, reproduce in the rhizosphere,
and cause root rot when host plants are under stress24,38.

Conclusion
Fungal growth rapidly decreased from

approximately 25 p/mol/g acetate g-1 h-1 to 5 p/mol. Thus,
it was found that fungi grew most effectively at a pH of
around 4.5. Endophytes are capable of growth and
development over wide pH ranges. The ability to control
extracellular pH is an important aspect of fungal
physiology that contributes to fitness within the host via
the modulation of virulence factors to best fit the
host39.We noticed that pigment production, mycelium
color, and other aspect were affected. It is concluded
that pH impacted a wide range of fungal physiological
processes.
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