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Upsurging the media for optimal growth and sporulation
Sphaerellopsis paraphysata
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Abstract: Several biotic and abiotic factors distress the pearl millet and significantly influence the
production. Leaf rust, caused by Puccinia substriata, is the most important disease among the biotic
factors, which reduced the yield up to 76 percent. Sphaerellopsis paraphysata is a rust mycoparasite
with a wide host range that inhibits rust spore germination which could be cultured and could be
grown on potato dextrose agar media. The effect of different carbon and nitrogen sources on the
growth of S. paraphysata TNAU Spl showed that the dextrose and sodium nitrate supported the
maximum mean mycelial growth and recorded 60.00 and 58.67 mm, respectively. Similarly,
maximum mycelial growth and pycnidial production of S. paraphysata were observed at 20°C (38.3
mm) temperature and 6.5 pH (55.0 mm).
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1. Introduction spp., it is a promising organism for
Pearl millet (Pennisetum biological control and integrated disease

management. Hence, attempts were made
to standardize the parameters required for
optimum growth of  Sphaerellopsis

glaucum) is an important food grain crop
and widely grown millet throughout the
world. The major pearl millet producing

states of India are Rajasthan, Gujarat and paraphysata.

Tamil Nadu. Tamil Nadu occupies an .

area of 49,670 ha with the production of 2. Materials and Methods

1.02 lakh tonnes and productivity of 2059

Kg/ha The pearl millet crop is affected 2.1. Isolation of the biocontrol agent S.
by several biotic and abiotic factors paraphysata

causing significant reduction in the yield.

The major diseases of pearl millet are Two methods of isolation were
downy mildew, ergot, rust and smut followed for S. paraphysata. The first
diseases [17]. Among these discases, the method was single pycnidial isolation,
pearl millet leaf rust caused by Puccinia for this the pycnidia of S. paraphysata
substriata is the most destructive causing in the rust infected leaves were scrapped
yield loss up to 76% [16]. The effect on and these pycnidia were dipped in
grain y161d reduction relies upon the sodium hypochlorite for 30 sec and then
severity, environmental conditions and mixed with water agar medium, after
age of the crop [15]. Though chemical the solidification of the media the
fungicides were effective in rust disease pycnidia dispersed randomly in the water
management, the intensive use of agar were marked with a marker under
fungicides which is hazardous to human stereo zoom microscope and incubated
and environment, hence reduction in the at 25° C for 48 hours and then the
usage of chemicals must be practiced. germinated spores were located and
Sphaerellopsis spp. is a hyperparasitic marked which are transferred to another
fungi which parasitizes the rust fungi and Petri dish containing V8 juice agar.
thus reduces the incidence of rust. Due to Streptomycin was added to prevent the
the wide host range of Sphaerellopsis bacterial contamination. Inoculated Petri
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plates were incubated for 20°C for 25
days [6]. The biocontrol agent’s pure
culture was obtained by single hyphal
tip technique [4]. Stock cultures were sub
cultured at an interval of 30 days to keep
the culture live. In another method of
isolation, the conidia of S. paraphysata
were collected and Shaked well. These
conidia were suspended in sterile
distilled water and 10 pl of this
suspension was placed on the cavity slide
and incubated on 20° C for 5 days.
During this time the conidia germinated
and formed a mat. This mat is taken and
put on V8 juice agar and incubated at
25° C. It was sub cultured after 2 days.
2.2. Analyzing different carbon and
nitrogen sources on mycelial growth of S.
paraphysata

Potato dextrose agar medium was
used as a basal medium by adding
different carbon (sucrose, cellulose,
starch, sodium, maltose) and nitrogen
(Peptone, urea, potassium nitrate, beef
extract, ammonium nitrate) sources to
study their influence on the radial mycelial
growth of S. paraphysata. The sources
were added separately to the basal
medium at 20 g per litre. The basal
medium added with dextrose and
sodium nitrate separately served as
control. Every treatment was replicated
thrice and the radial mycelial growth
was measured 25 days after incubation
[31; [7].

2.3. Influence of different pH on the radial
mycelial growth of S. paraphysata

Potato dextrose agar medium
was used as a basal medium for
studying the effect of different pH levels
on the radial mycelial growth of S.
paraphysata. The pH level of the basal
medium was adjusted to different levels
viz., 5.5, 6.0, 6.5, 7.0, 7.5, 8.0 using a
pH meter (model ELICO digital pH
meter) by adding O0.IN  sodium
hydroxide or HCL. Twenty ml of
autoclaved PDA medium was poured in a
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petridish and then inoculated with the
mycelial disc of the test fungus and
incubated for 25 days. Each treatment
was replicated thrice and 25 days after
incubation the radial mycelial growth
was measured [10].

2.4. Effect of different temperature on the
radial mycelial growth of S. paraphysata

To study the effect of temperatures
on the radial mycelial growth of S.
paraphysata potato dextrose agar medium
was used as basal medium. The autoclaved
medium was dispensed in Petri plates,
inoculated with non-sporulating growing
tip culture of test fungus and incubated for
ten days at different temperatures viz., 5,
10, 20, 30 and 35° C BOD incubators.
Four replications were maintained for each
treatment and radial mycelial growth was
measured at twenty days after incubation
at different temperatures [13]; [9].

3. Results and Discussion

3.1. Effect of different carbon sources on
the growth of S. paraphysata

The effect of different carbon
sources on the growth and dry mycelial
weight of S. paraphysata TNAU Spl was
evaluated. The results showed that the
maximum mycelial growth (58.8 mm) and
mycelial dry weight (9.85g) were observed
when dextrose was used a carbon sourse
followed by cellulose which recorded 54.5
mm and 9.28 g as mean mycelial growth
and dry weight, respectively. Mannose had
not supported the growth of S.
paraphysata and recorded least mycelia
growth and dry weight (Table.1).
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Table 1. Effect of different carbon
sources on the growth of S. paraphysata
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Table 2. Effect of different nitrogen
sources on the growth of S. paraphysata

S.N Dry
0 Myce Weigh -
lial Pycnidial
Carbon t .
growt producti
sources of
h . on
(mm) Myceli
a(9)
1. Sucrose 46.0° 8.48° +
2. Cellulose 54.5° 9.28° ++
3. Starch 54.0> 8.43° +
4. Mannose 28.0¢ 2.25¢ +
5. Maltose 45.0° 5.08¢ +
6. Dextrose 58.82 9.85% +
Values are mean of three

replications; **Pycnidia (-) — zero;
(+) = (0 to 25 Nos.); (++) — (25 to
50 Nos.); (+++) — (50 to 75 Nos.)
and (++++) — (75 to 100 Nos.)
Means in a column followed by the
same alphabet are not significantly
different according to DMRT at
p<0.01

3.2. Effect of different nitrogen sources on
the growth of S. paraphysata

The effect of different nitrogen
sources on the growth and dry mycelial
weight of
S. paraphysata TNAU Spl1 in solid media
was assessed (Table. 2). Among the tested
nitrogen sources, sodium nitrate has
obtained the highest mean mycelial growth
(58.8 mm) and mycelia dry weight (3.70g).
While, Potassium nitrate and urea recorded
56.3 mm and 56.5 mm mean mycelia
growth respectively. The least mycelial
growth was obtained in ammonium nitrate
(38.8 mm).
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" Myceli Wziryht
Nitrogen al g Pycnidial
sources growth 9" Production
(mm) myceli
a(9)
1. Peptone 46.8°  2.48° +
2. Urea 56.58  2.95% -
3. Potassium 56.32 2.65° ++
nitrate
4. BeefExtract 55.0* 3.40% ++
5. Ammonium 38.8° 1.38¢ ++
nitrate
6. Sodium 58.8*  3.70° ++
nitrate
Values are mean of three

replications; **Pycnidia (-) — zero;
(+) — (0 to 25 Nos.); (++) — (25 to
50 Nos.); (+++) — (50 to 75 Nos.)
and (++++) — (75 to 100 Nos.)
Means in a column followed by the
same alphabet are not significantly
different according to DMRT at
p<0.01

3.3. Effect of different temperature levels
on the growth of S. paraphysata

This experiment was conducted to
find out the optimum temperature
requirement for maximum growth and
pycnidial production of S. paraphysata
and presented in Table 3. Among different
temperature levels, maximum mycelial
growth (38.3 mm) and pycnidial growth
were observed at 20°C followed by 25°C
(348 mm) and 15 °C (25.0 mm),
respectively. Least mycelial growth was
observed at 10°C (10.33 mm) while, there
was no pycnidial production was observed
at 10°C, 30°C and 35°C temperature levels
tested.
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Table 3. Effect of different temperature
levels on the growth of S. paraphysata

S. Temperature

Mycelial

Pycnidia

No (°C) growth (mm) Production
1. 10 10.3¢ -

2. 15 25.0° ++

3. 20 38.32 +++

4, 25 34.8° ++
5. 30 20.8¢ -
6. 35 10.0¢ -

Values are mean of three

replications; **Pycnidia (-) — zero;
(+) — (0 to 25 Nos.); (++) — (25 to
50 Nos.); (+++) — (50 to 75 Nos.)
and (++++) — (75 to 100 Nos.)
Means in a column followed by the
same alphabet are not significantly
different according to DMRT at
p<0.01

3.4. Effect of pH on the radial mycelial
growth and mycelial dry weight of S.
paraphysata

The growth of S. paraphysata was
tested at six different pH levels viz., pH
5.0, 6.0, 6.5, 7.0, 7.5 and 8.0. Among pH
levels, 6.5 supported the maximum mean
mycelial growth (55.3 mm) followed by
pH 7.0 (52.3 mm) and pH 6.0 (50.8 mm).
The mycelial growth was very poor when
the pH lowered than 6.0 and above 7.0.
The lowest mycelial growth was obtained
at pH 8.0 (28.8 mm). The highest dry
mycelial weight was obtained in pH 6.5
(3.72g), followed by pH 7.0 (2.51g) and
the lowest was obtained in pH 8.0 (1.22g).
The pycnidial production was higher in pH
7.0 followed by pH 6.5 (Fig. 1).
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Effect of pH on growth of S. paraphysata
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The carbon sources such as
sucrose, cellulose, starch, sodium,
maltose and dextrose were tested for
optimizing the efficient carbon source
for the growth of S. paraphysata. The
maximum mycelial growth (58.8 mm)
and dry mycelial weight of S.
paraphysata was  obtained  when
dextrose used as carbon source. The
results obtained was slightly deviating
and does not agree with[12], and they
have reported that the fructose followed
by sucrose were responsible for the

growth and development of S.
paraphysata.
Among the nitrogen sources,

sodium nitrate obtained the maximum
mean mycelial growth (58.8 mm) while
the ammonium nitrate (38.8 mm)
recorded the least. The results obtained
was similar to [11], who reported that
peptone and yeast extract has yielded
maximum mycelial growth for A.
quisqualis. In liquid media the highest
dry mycelial weight was obtained at
sodium nitrate (3.70g) followed by beef
extract (3.40 g) followed by urea (2.96 g)
the least growth was obtained in
ammonium nitrate (1.37 g). This was in
accordance with [11], who stated that

maximum mycelial growth of A.
quisqualis was obtained in
peptone.

Among different pH levels tested,
pH 6.5 has obtained the highest mean
mycelial growth (55.25 mm) and the
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minimum growth was obtained in pH 8.0
(28.75 mm). The results obtained in
liquid media also same as that of solid
media, the highest dry mycelial weight
was obtained in pH 6.5 (3.72g) and the
lowest was obtained in pH 8.0 (1.22g).
This suggests that S. paraphysata
grows well in slightly acidic and neutral
pH. [8] stated similar results of growth
of A. quisqualis, a mycoparasite which
has evolutionary relationship with S.
paraphysata and found that it grows
between the pH 5.0 to 7.0 [13] has also
said that the maximum mycelial growth
of A. quisqualis was obtained at pH
6.5. This was supported by [18],
who obtained maximum mycelial growth
in pH 7.0.

In all the previous reports in S.
paraphysata the growth temperature was
maintained at 20 - 25°C (Swendsrud and
Calpouzos, 1970; [2]; [6]. Among the
temperature, the maximum mycelial
growth was obtained in 20°C (38.3
mm). Similarly [13] grown
Ampelomyces quisqualis (reported to
have evolutionary relationship with
Sphaerellopsis  spp. under various
treatment temperatures and reported that
that it could grow under temperature
ranges from 10° C to 35°C and [1]
obtained maximum mycelial growth of
A. quisqualis at 20° C (89.0 mm)
followed by 25° C (81.0 mm).

4. Conclusion

With the above results it is obvious that
the Sphaerellopsis paraphysata — a
mycoparasite on pearl millet rust
pathogen Puccinia substriata could be
potentially exploited as a biocontrol
agent.

ISSN: 2367-9026

209

International Journal of Agricultural Science
http://iaras.org/iaras/journals/ijas

References

[1] Athira. 2015. "Studies on the
management of bhendi  powdery
mildew using  Ampelomyces
quisqualis ces.."Tamil Nadu

Agricultural University.

[2] Bayon, C., M. Pei, C. Ruiz, and T.
Hunter. 2007. "Genetic structure
and spatial distribution of  the
mycoparasite Sphaerellopsis filum
on Melampsora larici- epitea in a
short- rotation  coppice  willow
planting." Plant Pathology 56:
(4):616-623.

[3] Behera, B., and U. Makhija. 2001.
"Effect of various culture conditions

on growth and production of
salazinic  acid in  Bulbothrix
setschwanensis (lichenized
ascomycetes) in vitro."  Current

Science:1424-1427.

[4] Brown, W. 1924. "II. A Method of
Isolating single strains of fungi by
cutting out a hyphal tip." Annals of
Botany 38 (150):402-404.

[5] Driessen, S., P. O’Brien, and G.E.S.J.
Hardy. 2004. "First record of the
mycoparasite Sphaerellopsis filum
on Puccinia boroniae in Australia."
Australasian Plant Pathology 33

(3):463-464.

[6] Gordon, T., and W. Pfender. 2012.
"Effects of the mycoparasite
Sphaerellopsis filum on

overwintering survival of stem rust
in  perennial ryegrass."  Plant
disease 96 (10):1471-1481.

[7] Holopainen, T., and H. Heinonen-
Tanski. 1993. "Effects of different
nitrogen sources on the growth of
Scots pine seedlings and the
ultrastructure and development of
their ~ mycorrhizae." Canadian
Journal of Forest Research 23
(3):362-372.

Volume 7, 2022



Johnson |. et al.

[8] Liang, C., H. Zhao, B. Li, Y. Zhang,

[9]

[10]

[11]

[12]

[13]

[14]

ISSN:

and G. Lv. 2004. "Biological
characteristics  of  Ampelomyces
quisqualis hyperparasite on tickseed
powdery mildew." Journal of
Yunnan Agricultural University 19
(6):648-652.

Menge, D., M. Makobe, and S.

Shomari. 2013. "Effect of
environmental conditions on the
growth of Cryptosporiopsis spp.

causing leaf and nut blight on
cashew (Anacardium occidentale
Linn.)." Journal of Yeast and
Fungal Research 4 (2):12-20.
Panagou, E., P. Skandamis, and G.-
J. Nychas. 2005. "Use of gradient
plates to study combined effects of
temperature, pH, and NaCl
concentration on growth of
Monascus ruber van Tieghem, an
Ascomycetes fungus isolated from
green table olives." Appl. Environ.
Microbiol. 71 (1):392-399.
Parthasarathy. 2018. "Development
and standardization of liquid based
bioformulation of Ampelomyces
quisqualis Ces. for the
management of pea powdery
mildew pathogen Erysiphe pisi
DC. ."Tamil Nadu Agricultural
University.
Rambo, G., and G. Bean. 1970.
"Survival and growth of the
mycoparasite ~ Darluca  filum."
Phytopathology 60 (10):1436-1440.
Sharma, S. 2006. "Integrated
Management of Powdery Mildew
Of Apple, ICAR Adhoc Research
Scheme.: Final Report (2003-
20006)."
Swendsrud, D., and L. Calpouzos.
1970. "Rust Uredospores Increase
the Germination of
Pycnidiospores."  Phytopathology
60:1445-1447.

2367-9026

210

[15]

[16]

[17]

International Journal of Agricultural Science
http://iaras.org/iaras/journals/ijas

Thakur, R.P., V.P. Rao, and R.

Sharma. 2011. "Influence of
dosage, storage  time  and
temperature  on  efficacy  of
metalaxyl-treated seed for the

control of pearl millet downy
mildew."  European Journal of
Plant Pathology 129 (2):353- 359.
Wilson, J., W. Hanna, and G.
Gascho. 1996. "Pearl millet grain
yield loss from rust infection."
Journal of Production Agriculture
9 (4):543-545.

Wilson, J.P. 2000. "Pearl millet
diseases. A compilation of
information on the  known
pathogens  of  pearl  millet
Pennisetum glaucum (L.) R. Br."
Agriculture Handbook
(Washington) (716).

[18] Yuan, Q.-1., J.-r. Yang, and 1. Gao.

2006. "Biological Characteristics of
Ampelomyces quisqualis
Parasitizing Ladyslipper Powdery
Mildew." Chinese Journal of
Biological Control 22 (3):230.

Volume 7, 2022





