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ABSTRACT
This study was conducted to evaluate the possible use of local plant flours
formulation as alternative and cost effective laboratory media used for the in-vitro
culture of the  plasmodium of myxomycetes. Three food crop flours were used in
this experiment. The plasmodium of a myxomycete (Hemitrichia calyculata) was
collected from the bark of a mango tree (Mangifera indica) and was cultured in
vitro in all formulations including Malt Extract Agar (MEA) serving as a control.
The cultures in triplicates were incubated at temperature of 28oC for a period of
120hrs where the Mean Diameter Growth (MDG)  of the test organism were
recorded. The MDG on formulated media were compared with the growth on the
conventional media. There was more growth of plasmodium of the myxomycete
(Hemitrichia calyculata) on Cassava Flour Agar (CFA), Wheat Flour Agar (WFA)
and Plantain Flour Agar (PFA) than growth on the conventional medium serving
as a control. Therefore, from this study, there is hope for the use of local plant
culture media such as CFA, WFA and PFA as suitable, readily available and cost
effective for in-vitro  culture of the test organism.
Key words: Culture media, myxomycetes, plasmodium, formulated media,
Hemitrichia calyculata.

INTRODUCTION
The myxomycetes (plasmodial slime

moulds) are a monophyletic group of
terrestrial amoeboid protrists that
produce aerial spore-bearing structures

(sporocarps) (Shchepin et al., 2014).
These fructifications were found in most
terrestrial ecosystems (Stephenson et al
2008), and trophic stages appear to be
abundant in soil (Urich et al, 2008). In
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ecological terms, they are phagotrophic
fungivores and bacteriovores helping to
maintain the balance that exists in nature
between bacteria and fungi (Stephenson
et al, 2008).

Approximately 940 species of myxo-
mycetes have been described based on
the currently applied morphological
species concept (Lado, 2014), which are
placed in five taxonomic order (physar-
iales, trichales, stemonitiales, liceales
and echinostiales). Traditionally they are
studied by botanists especially the
mycologists.

Myxomycete spores germination
results to subsequent stages of myx-
amoebae, swarm cells, and plasmodia
along with details of fruiting body for-
mation (sporangia, plasmodiocarps,
aethelia, pseudoaethelia). Thus, because
myxomycetes are typically found in the
same habitats as fungi, they are treated
as taxa within the kingdom fungi (class
myxomycetes). Unlike fungi, myxomyc-
etes do not secrete extracellular diges-
tive enzymes and the role of
myxomycetes in the ecosystem is not as
pathogens or decomposers (Keller and
Braun, 1999).

Culture media generally contain a
source of carbon, nitrogen and vitamins
(Gao, et al,. 2007). Glucose (Dextrose)
is the most widely utilized carbon source
and hence is the most commonly used
in culture media. Fructose, sucrose and
mannose are the next most commonly

utilized sugar by myxomycete and are
found in media from natural sources.
Nitrogen sources include peptone, yeast
extract, malt extract, amino acids,
ammonium and nitrate compounds. The
carbon sources such as glucose are often
contaminated with vitamins sufficient to
supply the growth requirement of myxo-
mycetes. The objective of the study was
to evaluate the suitability of local prod-
ucts in formulating laboratory media for
the culture of the plasmodium of myxo-
mycetes. The use of local plant flour for
the formulation of culture media was
necessitated by its availability and the
exorbitant cost of conventional media as
a limitation to laboratory diagnosis of
diseases in developing countries.

MATERIALS AND METHODS
Collection of materials

The cassava, wheat and plantain used
to prepare the flours used for this study
were purchased from Uselu market
along new Lagos road Ugbowo in Benin
City. The fructifications of myxomyc-
etes (Hemitrichia calyculata) used were
collected from the bark of the dried logs
of Mangifera indica around the premises
of the Staff Quarters, University of
Benin, during the wet season (Plate 1).
Identification was made to the genus
level using the keys of Martins and
Alexopoulos, (1969), Nannenga-Breme-
kamp, (1991), and to species level using
Ejale (1991).

Local plant products as growth media for myxomycetes
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Sterilization of Materials
Glass wares used for this research

were sterilized in an autoclave at 121OC
and a pressure of 1.1kgcm-i for 15 min-
utes. A cork borer, sterile rods, conical
flasks, beakers, graduated cylinders,
inoculating loops and Petri dishes were
wrapped in foil paper and sterilized in
the oven for 60minutes at 160OC.

Conventional Medium
 Malt Extract Agar (MEA) was used

for this study. The MEA 9.7g was dis-
solved in 500ml of distilled water, and
stirred to mix and autoclaved. The
medium was allowed to cool to body
warm temperature (just before solidify-
ing) before pouring it into the Petri
dishes.

Preparation of Formulated Media
Three formulated media -  were from

Cassava flour (Plate 2) ;Cassava Flour
Agar (CFA), Wheat flour (Plate
3);Wheat Flour Agar (WFA) and Plan-
tain  flour (Plate 4); Plantain Flour Agar
(PFA) were produced for this experi-
ments. The cassava dextrose flour
weighing 25 g was dissolved in 500ml
of distilled water. Solution was sieved
and autoclaved for 45minutes and
allowed to cool and sieve again. 10g
each of glucose and  2 g of agar was
added as nutrient supplements and
gelling agent respectively, stirred to mix
and autoclaved at 121°C for 15mins.

Two other formulated media were also
prepared using the above procedure.

Culturing of Myxomycete
All three formulated flour media

including MEA the conventional media
serving as a control were poured and
allowed to cool overnight. All poured
plates in triplicates given the total of 12
plates were inoculated with agar block
(5mm in diameter) of plasmodium of
myxomycete H. calyculata and incu-
bated at room temperature (28±2°C).
Daily observations were made on all
plates. Measurements of diameter
growth of H. calyculata were taken
every 24 hrs. The average of the repli-
cates was taken. The experiment was
terminated after 96 hours of inoculation
when some plates were fully covered by
the growth of the myxomycete  H.
calyculata. The result summary was
further analysed biostatistically using a
one way ANOVA.

RESULTS
The fruitifications of  Hermirichia

calyculata    and its photomicrography
of its capillitia are shown in Plates 5
and 6. Also cultures of the plasmodium
of H.calyculata  and its culltural fea-
tures  on conventional  malt extract
agar (MEA), cassava flour agar (CFA)
and wheat flour  agar (WFA) are as
shown in Plates 7,8 and 9 respectively.

Onome & Ejale



Nigerian Journal of Mycology Vol. 11 (2019) 18

Rice blast disease and control with heliotrope



Nigerian Journal of Mycology Vol. 11 (2019) 19

Plate 5: The fructifications of Hemitrichia
calyculata on dead logs of Mangifera indica
(a)-fructifications.

Plate 6:  A photomicrograph of the Hemitrichia
calyculata  showing  (a) capillitia
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Figure. 1: Growth rate of the test plasmodium of Hemitrichia calyculata on
formulated media and potato dextrose agar.
CFA = cassava flour agar, WFA = Wheat Flour Agar, PFA = Plantain Flour
Agar, and PDA = Potato dextrose Agar

It was also observed in the study that
the myxomycete  H. calyculata grew
better when cultured in all formulations
compared to growth in  MEA (a conven-
tional growth media). The ability of
CFA, WFA and PFA to support good
growth of the plasmodium of myxomyc-
ete indicates that formulations do not
only contained the right nutrients but
also probably contained them in the right
proportions.(Fig 1.)

Statistical analysis of the data
revealed that the mean diameter growth
(MDG) of plasmodium in conventional

media was significantly lower (p<0.001)
than that of the plasmodium in the
formulated media with CFA (0.098),
WFA (0.132) and PFA (0.336).. This
implies that the growth in diameter of
the myxomycete plasmodium in the
formulated media compared with the
plasmodium in conventional media is
significantly different. Therefore, the
Null hypothesis is not rejected (Table 1).

DISCUSSION
The use of local plant products for the

formulation of culture media was neces-
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sitated by its availability and the exorbi-
tant cost of conventional media as a
limitation to laboratory diagnosis of
diseases in underdeveloped and devel-
oping countries. Results of the study
revealed that all the formulated media
supported the growth of the plasmodium
of the myxomycete though, at varying
degrees. This is in conformity with the
findings of Adesemoye and Adedire
(2005), and Ruth et al (2012) who
reported the use of alternative culture
media for growing fungi. The growth of
the test organisms on the formulated
media implies that the flours which were
used in formulating the media contain
the required nutrients for myxomycete
plasmodial growth. Akinyele and
Adetuyi (2005) and Silva et al. (2005),
also revealed  that starch based agricul-
tural material supports the good growth
of fungi and fungus-like organisms.

The nutrients in the flour include
protein, carbohydrate, and minerals.
Protein constitutes a significant portion
of microbial cells and thus is necessary
for the growth of microorganisms (Pres-
cot and Harley, 2002). The protein
content of the formulated media must
have ensured a good supply of nitrogen
while the carbohydrate content served
as carbon source both of which are
essential for good growth of myxomyc-
ete plasmodium. The mineral content of
the flours in the formulated media was
probably useful for some aspects of the

organism's metabolism. Cassava Flour
Agar (CFA) was found to be the best
media for growing the plasmodium of
myxomycetes when compared with
other formulations including the conven-
tional media used in this study. Accord-
ing to Meletiadis et al., (2010), optimal
nutrient medium should provide not
simply adequate growth but the best
possible growth in order to support
growth without restriction and express
all phenotypes.

The myxomycete used for this study
is H. calyculata with the genus
Hemitrichia family Trichaiceae. The
species are cosmopolitan, characterized
by having tubular capillitial threads
which are entangled more or less  into
an elastic net (Ing, 1999). They are
recognized by their fructifications,
which are sporangiate with turbinate and
sharply delimited from the usually
slender stalk (Liu et al., 2006). The
ecological function of myxomycetes in
the different micro habitats was recently
analyzed by Kalyanasundaram (2004),
who studied their participation in the
decomposition of plant material and in
the absorption of nitrogen and heavy
metals.

The ability of CFA to support good
growth of the plasmodium of myxomyc-
ete (H. calyculata) shows that it not only
contained the right nutrients but also
probably contained them in the right
proportions. The fact that their growth
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on CFA performed better in most cases
than when they were grown on the
conventional MEA  shows that CFA
could serve as a good and possibly
cheaper alternative medium for the cul-
tivation of  the plasmodium of myxo-
mycetes.

The diameter growth of the plasmo-
dium of the myxomycete on the formu-
lated media, when compared to the
growth on conventional media illus-
trated that Cassava Flour Agar (CFA)
could be a good growth media for labo-
ratory culture  of myxomycetes . Hence
the alternative media produced from
food crop flours can be used for in-vitro
culture of fungus-like organisms, which
is found to be cost effective in the
present scenario of getting conventional
media.

CONCLUSION
From the results of this study, food

crop flours contain minerals and nutri-
ents that can meet the nutritional require-
ments of the plasmodium of
myxomycetes. Therefore, they can be
utilized as alternative materials in the
formulation of culture media for the in
vitro growth of myxomycetes  for teach-
ing and research purposes. An important
advantage of the food crop flours used
in formulating the various media is that
it is readily available in Edo State,
Nigeria (where the research was carried
out). In solving the problem of the

shortage of culture media for laboratory
practical, the result of this research will
go a long way in ameliorating this
problem. Further investigation is recom-
mended in the application of modern
tools and methods in the study of myxo-
mycetes physiology as this will assist in
manipulation of other readily available
local products into suitable media to
further check the exorbitant cost of
conventional media.
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