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ABSTRACT
An in vitro experiment was conducted to evaluate different liquid and solid culture media for the

growth and sporulation of Ampelomyces quisqualis. The media tested included Potato Dextrose Broth (PDB),
Czapek Dox Broth (CDB), and Oat Meal Broth (OMB), both with and without supplements viz., Arabitol (A),
Mannitol (M), and Malt Extract (Ma). Similarly, solid media variants were also prepared by adding agar-agar to
the liquid media. Among the liquid media, OMB supported the highest pycnidiospore production, while CDB
supplemented with Malt Extract (CDB+Ma) yielded the highest dry biomass. Among solid media tested, Czapek
Dox Agar with Malt Extract (CDA+Ma) supported the maximum radial growth, followed by PDA+Ma. Oat
Meal Agar (OMA) was found to support the highest sporulation. Overall, malt extract was identified as the
most effective supplement in enhancing both radial growth and sporulation of Ampelomyces quisqualis.
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Ampelomyces quisqualis is a naturally occurring
mycoparasite of powdery mildew fungi, widely
distributed across various agroecosystems (Kiss et
al., 2004). It parasitizes powdery mildew by
developing intracellular pycnidia, which suppress host
mycelial growth, sporulation, and conidial germination
(Sztejnberg et al., 1989). While the fungus forms
pycnidia both in nature and under in vitro conditions,
its sporulation efficiency is highly influenced by the
nutrient composition of the growth medium.

Although several studies have explored cultural
requirements of A. quisqualis, no consensus exists
on the optimal media composition. Additionally, data
on the role of specific supplements in enhancing rapid
conidial production remains limited. The present study
aimed to evaluate different media, alone and in
combination with nutritional supplements, to determine
their efficacy in promoting sporulation, biomass
accumulation and radial growth of A. quisqualis.

MATERIAL  AND METHODS
Preparation of Liquid media

A. quisqualis cultures were initially maintained
on Potato Dextrose Agar (PDA) for 15 days.
Pycnidiospores suspension (Fig.1.)was prepared

using 5 mL of sterile distilled water, and 1 mL of this
inoculum was introduced into 50 ml of sterilized broth
media in 250 ml flasks under aseptic conditions.
Cultures were incubated at 25/ ±/ 1°C with constant
shaking (120 rpm) for 27 days. Dry mycelial weight
was determined after 27 days by filtering 50 ml of the
liquid media with Whatman No.1 filter paper, oven-
dried at 70°C for 48 hours, and weighed.
Pycnidiospore counts were determined every alternate
day using a Neubauer haemocytometer. Each
treatment was replicated thrice.

Preparation of Solid Media
Each solid medium was autoclaved, poured into

Petri dishes (20 ml/plate), and inoculated using 5 mm
mycelial discs from 15-day-old cultures. Plates were
incubated at 28/ ±/ 2°C. Observations on radial
growth were recorded every 10 days up to 60 days
after inoculation (DAI). Radial growth of the colonies
was measured periodically and the colony
morphology, including shape and colour of the colony
was documented for each treatment. At 60 DAI, three
agar plugs (0.5 mm) per plate were vortexed in sterile
distilled water of 5mL and the released pycnidiospores
were quantified using Neubauer haemocytometer.
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Table 1. List of different liquid media
TREATMENTS MEDIA

T1 Potato dextrose broth
T2 Potato dextrose broth with 2% malt extract
T3 Czapek Dox broth
T4 Czapek Dox broth with 2% malt extract
T5 Potato dextrose broth with 1% arabitol
T6 Czapek dox broth with 1% arabitol
T7 Potato dextrose broth with 1% mannitol
T8 Czapek Dox broth with 1% mannitol
T9 Oat meal broth

T10 Oat meal broth with 2% malt extract
T11 Oat meal broth with 1% arabitol
T12 Oat meal broth with 1% mannitol

Table 2. List of different solid media

TREATMENTS MEDIA 
T1 Potato dextrose agar
T2 Potato dextrose agar with 2% malt extract
T3 Czapek Dox agar
T4 Czapek Dox agar with 2% malt extract
T5 Potato dextrose agar with 1% arabitol
T6 Czapek dox agar with 1% arabitol
T7 Potato dextrose agar with 1% mannitol
T8 Czapek Dox agar with 1% mannitol
T9 Oat meal agar
T10 Oat meal agar with 2% malt extract
T11 Oat meal agar  with 1% arabitol
T12 Oat meal agar  with 1% mannitol

Area Under Mycelial Growth Curve (AUMGC) = AUMGC= “n”1 
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X
i
 = colony diameter (cm) at ith observation

t
i 
= time (days after inoculation) at the ith observation

n= total number of observations.

Area Under Mycelial Growth Curve (AUMGC) was
calculated using standard formula (Tang et al.,2023).

RESULTS AND DISCUSSION
Effect of liquid media on the sporulation and dry
biomass of A. quisqualis

The results pertaining to the effect of liquid media
on the pycnidiospores (Conidia) production in A.
quisqualis are presented in Table 3. The
pycnidiospores production was observed from 15
DAI in liquid media. Therefore, the pycnidiospores
count in different liquid media were  recorded from
15DAI to 27DAI.

 Among all treatments, OMB without
supplementation recorded the highest pycnidiospores
production (151.43 × 10t /ml) and moderate biomass
(0.46 g). CDB+Ma gave the maximum biomass yield
(0.63 g) and moderate sporulation (68.53 × 10t /ml),
confirming malt extract’s role in biomass enhancement.

Arabitol supplementation yielded inconsistent
results; CDB+A and OMB+A performed poorly,
while PDB+A showed moderate improvement in
pycnidiospore production. Mannitol showed inhibitory
effects in CDB+M (no growth), whereas PDB+M
supported both sporulation (94.03 × 10t /ml) and
biomass (0.47 g). Malt extract supplementation
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Fig.1.  Microscopic view of pycnidia and pycnidiospores of Ampelomyces quisqualis A-Pycnidia
observed (100X) B- Breaking of pycnidia observed (100X) C- Releasing of pycnidiospores
from pycnidia (400X)

Fig. 2.Effect of different liquid media on pycnidiospores production of Ampelomyces quisqualis at
           different intervals

Fig.3. Biomass yield of Ampelomyces quisqualis in different liquid media
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Fig.4. Effect of different solid media on radial growth of Ampelomyces quisqualis

Fig. 5. Area Under Mycelial Growth (AUMGC) of Ampelomyces quisqualis on different solid
           media

universally improved sporulation and biomass across
media.

Effect of solid media on the radial growth
and sporulation of A. quisqualis

The results of the study on effect of solid media
on radial growth and sporulation of A.quisqualis were
presented in Table 4. In solid media tested,
considerable radial growth was observed from 10
DAI and the A.quisqualis was found to be slow
growing. Hence the data on radial growth was
recorded  at 10 days interval starting from 10 DAI

up to 60 DAI and the sporulation was observed on
60 DAI . In solid media, radial growth was significantly
enhanced in CDA+Ma (5.67 cm) and PDA+Ma
(5.37 cm), indicating their suitability for colony
expansion. Media containing OMA+M and OMA+A
showed the least growth (<2 cm) and low AUMGC
values. OMA and PDA+Ma recorded the highest
pycnidiospore count of (800.60 × 10t /5 ml, 779.60
× 10t /5 ml) respectively. Colony shapes varied from
round to irregular, while colony colors ranged from
light brown to black.
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Overall, malt extract enhanced  sporulation
in both liquid and solid media besides radial growth
promotion on solid media. These findings are in
accordance with that of  Tang et al. (2023) who also
observed accelerated growth and conidiation of
Ampelomyces quisqualis  using malt extract in
various media. Angeli et al. (2017) observed high
sporulation in PDB. Carbó et al. (2020) reported
peak sporulation in modified PDB, confirming the
benefit of optimized formulations.

A hyperosmotic environment produced in the
liquid medium by high concentrations of polyols, such
as arabitol and mannitol, may be the cause of the
inhibition of sporulation in the liquid media
supplemented with these substances. This
environment may draw water out of the conidia and
possibly upset the delicate balance necessary for
germination. It has been observed that mannitol
accumulation by a number of fungi improves stress
tolerance. According to Son et al. (2012), in culture
supplemented with high levels of mannitol, the conidia
of the cereal head blight fungus, Gibberella zeae,
transformed into structures resembling
chlamydospores. Under low water potentials, mannitol
was also found to further impede hyphal development
and germination (Estaun, 1990).

CONCLUSION
The present study demonstrates that media

composition significantly influences the growth and
sporulation of Ampelomyces quisqualis. Oat meal-
based media were superior in promoting sporulation,
while malt extract emerged as the most effective
supplement for enhancing both sporulation and
biomass yield. Among solid media, CDA+Ma
supported the best radial growth, and PDA+Ma was
highly effective in promoting all growth parameters.
Supplementation of liquid media with high
concentrations of arabitol and mannitol were found
inhibiting the hyphal growth and sporulation in A.
quisqualis.
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