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ABSTRACT

The false truffle is one of the main problems m phoduction of the Agaricus brasiliensis in Braaild the control
of this fungal competitor has been rather diffialilie to difficulties in the isolation and cultivai of this pathogen.
This experiment was conducted in three stagesfiitsteconsisting of the isolation ddiehliomyces microsporus
starting from portions of the fruiting body and dhigh the ascospores suspension; secdhdmicrosporus
cultivatedin vitro at 15, 20, 25, 30 and 35 in six different culture media (CSDA, OCDA, PCOIDA, PDA,
CDA); third, D. microsporuswas inoculated on sterilized compost for formatidrthe fruiting body. The colony
formation from tissue d. microsporusstarting from portions of fruiting body was morf@iaent than germination
of the ascospores. Compost medium (CDA) allowedlgeet diameter of th®. microsporusolony, followed by the
medium made up of compost and potato mixture, fiagg@ denser composition. The largest mycelial ghogpeed
of D. microsporusoccurred when the culture was incubated at 28 3di€C. Incubation temperatures lower than
15°C or above 3% inhibited the mycelial growth @. microsporusompletely. The fruiting bodies were obtained
easily in sterilized compost and later inoculatéahag with mycelial competitor.

Key words: Agaricus brasiliensisfalse truffle, culinary-medicinal mushrooms, oot media, mushroom disease,
competitor

INTRODUCTION emergence of pest, such flies, nematodes and
colembolas. The bacteria and mainly the fungi act
Brazil is one of the main producers of theas competitors or causes of diseases, resulting in
mushroom Agaricus brasiliensis (Murrill) S. low vyields (Nascimento and Eira, 2003b;
Wasser, popularly denominated “Royal-sunNascimento, 2003).
Agaricus” in Brazil and Himematsutake in JapanThe problems that affect the vyields OA.
The growth of this mushroom started in Brazil inbrasiliensis are countless because it is a recent
the 1990s, raising great interest in the Asian aneulture. Lately, the appearance of false truffle has
North American markets due to its medicinalbeen suggestediehliomyces microsporuBiehl
properties, especially its anti-oncogenic activityand Lamb. Gilkey) as a major problem for the
A. brasiliensis is grown in the hot months, cultivation, mainly when the appropriate
especially during the spring, summer and autumrtechnology is not used (Nascimento and Eira,
Because it is @ mushroom of hot climate and lov2001).
technology systems, those conditions favor the
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In 2000, farmers from the Brazilian states of Sdanedium was sterilized at 121 for 20 minutes.
Paulo and Parana suggested the presence Tie same procedure was followed with CDA
structures similar to deformed origins, commonlymedium, in which 20g of dry and ground compost
called “popcorns”, during the fruiting period. prepared for the cultivation @&. brasiliensiswas
When these structures appedarbrasiliensisdoes used.The culture media were poured in to Petri
not produce and more severe recurrences takkshes (90mm x 15mm) (15mL/plate).
place in  subsequent cultivations. After The treatments consisted of two different ways of
identification studies, the contamination was found. microsporussolationwith 10 replications. For
to be caused bp. microsporugNascimento and both, ascostroms were used within 24h after
Eira, 2001).This fungus is considered as of thecollection. For the first isolation form, the
most critical competitor in the cultivation @&. ascostroms were opened manually in aseptic
brasiliensis(Nascimento and Eira, 2003a). conditions to remove the inner mass with a nickel-
The isolation and the culture conditions forchrome needle in the shape of an “L” and
cultivation of D. microsporushave been described transferred to a central surface medium. The other
by many authors.From its first isolation, isolation form consisted of softening the inner
accomplished by Diehl and Lambert (1930), it wasnass of several fruiting bodies, which was
deduced that oats medium and soil extract favorettiereupon diluted in sterile water. The suspension
the mycelial growth. Zaayen and Pol-Luiten (19774vas filtered throng sterilized cotton wool to
and 1978) obtained the best mycelial growth imemove asci and mycelial fragments, thus
malt and potato medium; however, this growthobtaining the ascospores. The suspension of spores
demonstrated an instability in the formation of thepreviously prepared was on the surface of the
colony. There have been several studies in relatiamedium, at a concentration of 4.8 X’ #8cospores
to incubation temperature. According to Bisset emL™. Incubation was performed in Petri dishes at
al. (1982), D. microsporus needs high 25°C in the absence of light for 12 days. The
temperatures (22-30C) for germination of evaluation consisted of estimating the number of
ascospores; however, the mycelium also grows ablonies formed byD. microsporusand the index
low temperatures (2€), but the ideal temperature of contamination for other microorganisms
for the mycelial growth is 2€. Sharma (1998)
submitting the ascospores to°@5 followed by In vitro cultivation condition for D. microsporus
incubation at 3%, reduced the germination of A culture of D. microsporus(DMI 00/01) was
ascospores significantly (4%) when compared imultiplied in other culture media (Table 1) on
relation to incubation at 2C. The lowest Petri dishes (90mm x 15mnijhese culture media
temperature presented 70% germination after a {Zable 1) were prepared from the extracts. After
h incubation period. Thus, this research had adistribution the media in Petri dishes, the culture
objectives: establish a methodology for thewas transferred and the plates were incubated at
isolation of D. microsporus to study the 25°C. After mycelial growth, 0.5cm diameter
cultivation conditions foD. microsporugmedium  culture discs were transferred to the center of other
and temperatures) and to obtain ascostron®.of Petri dishes which contained the same culture
microsporuson sterilized composed medium and incubated according to the treatments.
The treatments consisted of the interaction of the
temperature (15, 20, 25, 30 and’@Gp and the

MATERIAL AND METHODS culture medium (Table 1) in a completely
randomized factorial design with  seven
Isolation of D. microsporus replications. The evaluation consisted of daily

The ascostroms of the false truffle (competitomeasurements of mycelium growth (colony
fungus) were collected fromA. brasiliensis diameter) oD. microsporus.

cultivations In aseptic conditions, the fungus was

isolated on PDA and CDA media. For obtainingCultivation of D. microsporus on sterilized
PDA medium, 150g potato was added to 1lLcompost

distilled water and then boiled for 15 minutes. TheéParts of the mycelium obtained after the isolation
medium was filtered in gauze and 10g liquidof D. microsporuswere transferred to sterilized
dextrose, 15g agar was added and the volume fepmpost and arranged in flasks with 250g of
1L was completed with distilled water. This humid compost in order to be cultivated until
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fruiting bodies production in 10 replicatioriBhe bodies of D. microsporuswere observed in an
top of the flasks was sealed with cotton to enableptical microscope (in sections stained with
gaseous changes with the environment ankhctofenol and Amann’s blue).

incubated at Z& in the absence of light for 12

days. After the mycelial growth, the fruiting

Table 1 -Composition of medium used @iehliomyces microsporusultivationin vitro.
Medium Composition

CSDA 10g compost (after phase IlI) and 10g soilensstded to 1L distilled water, boiled for 15min atal
the resulting liquid extract, 10g dextrose and &fgr were added. After that, the volume was made
1L was completed with distilled water. The mediumsvsterilized at 12C for 30 minutes.

OCDA 10g oat and 10g of compost were added toidtilldd water, boiled for 15min and 10g dextrosel a
15g agar were added. The volume was then made th_digtilled water. The medium was sterilized
at 122C for 30min.

ODA 20g of oat was added in 1L distilled waterjldxb for 15min and 10g dextrose and 15g agar were
added to the liquid extract. Subsequently, the meluof 1L was made with distilled water. The
medium was sterilized at 1% for 30min.

PDA 150g chopped potato was added to a liter siflidid water, boiled for 15min and 10g dextrose an
15g agar were added to the liquid extract. Thervitheme for 1L was made with distilled water. The
medium was sterilized at 1% for 30min.

PCDA 759 chopped potato and 10g compost were attdddl distilled water, boiled for 15min and 10g
dextrose and 15g agar were added to the liquicaetxtAfter, the volume for 1L was made with
distilled water. The medium was sterilized at C2for 30min.

CDA 20g compost was added to 1L distilled wateilda for 15min and 10g dextrose and 15g agar were
added to liquid extract. The volume for 1L was muadth distilled water. The medium was sterilized
at 122C for 30min.

RESULTS AND DISCUSSION (asexual reproduction). In this type of isolation,
contamination also occurred and the results were
Isolation of D. microsporus not always positive, because it depended on the

False truffle contaminations became evidentife time of ascostroma and on casing soil and
during the cultivation ofA. brasiliensis by the compost that were involved during their formation.

formation of ascostroma ofD. microsporus. The ascostroma is kidney-shaped and formed by
Usually signs of the false truffle were observed iranastomosis, keeping the incoming particles from
the final phase of mycelial growth or morethe external casing soil. Also, during the growth

commonly during the cropping of the mushroomghase of ascostroma, those closer are joined,
(Fig. 1). The young ascostroma had firmer texturéorming a larger structure. When the ascostroma
and when they ripened they were fragile andvere washed with either water or antiseptic, they
desintegrate. At this point, spores werébecame more fragile for manipulation and the
disseminated through air. propagation rate decreased. Therefore, in this
When the ascospores were separated from tiexperiment, the result of isolation was more

ascostroma, they had a low percentage dfatisfactory when the ascostroma had been
germination and when the isolation was mad#ecently picked and not washed, taking portions of
starting from portions of the recently picked younghe ascostroma and transferring them into the
ascostrom, there was a largest colony formationompost medium (CDA).

(Table 2). In view of these results, it was believed

that the colony formed the. microsporudruiting

bodies were due to vegetative propagation
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Figure 1 - Fruiting bodies of thégaricus brasiliensigA) andDiehliomyces microsporu®) in Brazil.

Table 2 - Formation of colonies and contaminations startiragnf Diehliomyces microsporuOMI) isolation in
vitro

Treatments Colony formed (DMI) Contamination Nogrowth
(%)

Ascostroma portion 60 10 30

Ascospores suspension 20 30 50

In vitro cultivation conditions of the D. to the starch based ones (ODA and PDA), in
microsporus which the growth had its peak at°80 The mixed
The average mycelial growth data of vitro media, made up of the mixture of compost with
cultivation theD. microsporusn different culture other such materials as oats, soil or potato favored
media and temperatures are shown in Table 3. Alhe mycelial growth ofD. microsporus On the

15 and 38C, there was no colony formation in anyother hand, at 20, 25 and°g) the culture media

of the culture media teste@he incubation at 20, that favored the largest growth, such as CDA,
25 and 30C on the CDA media (compost based)CSDA and OCDA yielded a less dense mycelium,
provided a significantly larger diameter of thewith predominance of fluffy mycelium, while
colony than any other media. This referred mainlfPCDA favored the mycelial occurrence with
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largest density (visualized, but not quantified datapody fruiting phase, limiting the progression of the
and a colony with a smaller diameter. false truffle in this phase of the cultivation.

Diehl and Lambert (1930) tested severalThe diameter of the colony @. microsporusin
combinations of media from wheat, oat, rice, cornthe several culture media and incubation
soil extract to manure extract in the cultivation oftemperature can be expressed through a sixth
D. microsporus obtaining better growth for oat degree polynomial equation, with a peak at around
and soil extract based media. That was partlpf 30°C (Fig. 2).

different from the results obtained in thisThe CDA media yielded a largest peak of mycelial
experiment, because the oat based media presenggdwth of theD. microsporus as showed in Table

a significantly smaller mycelial growth. However, 3. In all the media, the null diameter at°C5
when testing several culture media for myceliaincreased gradually according to a temperature
growth of D. microsporus Zaayen and Pol-Luiten increase from 20 to 26. It reached its maximum
(1977) obtained better regular growth in the maltpeak at around 3G, after which it decreased
agar and PDA media. Nevertheless, in most casegickly when incubated at 35, when the colony
there was formation of sector and fluffy mycelium,diameter was null again. Different results were
what made the measurements difficult. In thepresented by Zaayen and Pol-Luiten (1977), who
mixed medium made up of potato and compost foobtained maximum growth dD. microsporusat

A. brasiliensis this did not happen and there was 26°C. The estimated temperatures by the
typical radial growth. regression equation would result in the maximum
A critical point in the cultivation oA. brasiliensis  peaks of colony diameter in the respective media
in relation to D. microsporus was that both are: 29.7C (CSDA), 31.6C (PCDA), 28.5C
presented faster growth in the same temperatu(©@CDA), 29.3C (CDA), 30.8C (PDA) and
range, differently from theé\. bisporus in which  29.8C (ODA).

the temperature could drop below’@8during the

Table 3 - Colony diameter (cm) obiehliomyces microsporusultivated in different culture media vitro and
incubated at temperatures of 15, 20, 25, 30C36r 7 days.

Culture medium Incubation temperature, °C

15 20 25 30 53
CSDA Oa 1.06c 2.03b 3.35b a0
PCDA Oa 0.73d 1.98b 2.64c a0
OCDA Oa 1.54 b 26la 3.35b ao
CDA Oa 250 a 2.68 a 3.82a Oa
PDA Oa 0.64 ed 1.34c 2.38 cd Oa
ODA Oa 0.33 e 159¢c 2.33d ao
CV% - 17.69 8.63 6.29 -
DMS 0 0.32 0.28 0.3 0

Tukey’s test: means followed by different letters in the colame significantly different at 5%.
CSDA: compost-soil-dextrose-agar; PCDA: potato-compost-dextigeme-@CDA: oat-compost-dextrose-agar; CDA: compost-
dextrose-agar; PDA: potato-dextrose-agar; ODA: oat-dextroge-aga
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Figure 2 - Colony diameter oDiehliomyces microsporum different in vitro culture media
incubated at temperatures of 15, 20, 25, 30C36r 7 days.
CSDA: compost-soil-dextrose-agar; PCDA: potato-costyulextrose-agar; OCDA:
oat-compost-dextrose-agar; CDA: compost-dextrose:aDA: potato-dextrose-
agar; ODA: oat-dextrose-agar.
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Cultivation of D. microsporus in sterilized microsporus occurred independently of the
compost presence of thé. brasiliensis(Fig. 3A). Parallel
The fruiting bodies ofD. microsporus were to this, during the experiment, the farmersAof
checked approximately 30 days after thebrasiliensis observed ascostroma of the false
inoculation of the prepared compost for thetruffle before placement of the casing layer (Fig.
cultivation of A. brasiliensis This medium was 3B), and the most significant incidence of the
sterilized and inoculated with the competitor onlyascostroma occurred during, or after the initial
(Fig. 3A). The fruiting bodies of the false truffle phase of fruiting bodies oA. brasiliensis.When
were shown to be similar to a great amount offrown in transparent plastic bags, a regular
deformed pin or “popcorn-like” structures, as itprocedure in mushroom farms, the largest
was called by the growers. ascostroma concentration was observed at the edge
Biotic and abiotic factors such as temperaturepf the plastic. Initially, in the surface of the casing
humidity, presence of the host or otherlayer, there appear cracks where a lot of the
microorganisms, are still not certain. They carascostroma are concentrated in the interface
favor the fruiting bodies of the false truffle in thecompost/casing, usually with a decrease or
cultivation of mushrooms or even the ones thaabsence of production &f. brasiliensis(Fig. 3C).
they can contribute in the performance of thelhese observations also apply to the cultivation of
fungus as a parasite in the system. A. bisporusandA. bitorquis,according to Kligman
When theD. microsporuswas inoculated in the (1944), Zaayen and Pol-Luiten (1978), Sharma
sterilized compost, the fruiting bodies dd. (1998).

Figure 3 - Fruiting bodies oDiehliomyces microsporuéndicated by the arrows) with material
incubated at the laboratory and supplied by thenéas of Agaricus brasiliensis
(bags). (A) ascostroma in sterilized compost intedbeat 28C for 35 days; (B)
fruiting bodies in the compost before the casinghvadpproximately 30 days; (C)
superficial blooming of the ascostroma in the ogsioil.
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The ascostroma ofD. microsporus presented confirmed the observations made by Diehl and
variations in size from 5 to 30mm in diameter, had.ambert (1930), Kligman (1944), Zaayen and Pol-
cephalic forms, initially from a yellowish-white Luiten (1977), Wood and Fletcher (1991), Yadav
coloration to brown in the maturation phase (Figet al. (2000), during the cultivations Af bisporus
4A). When they grew very closely someandA. bitorquis.

ascostroma joined, forming larger and deformed

structures (Fig. 4B). These characteristics

Figure 4 - Ascostroma oDiehlioyces microsporuqA): ascostroma collected in Petri dish; (B)
ascostroma union on casing soil.

CONCLUSIONS The fruiting bodies ofD. microsporusoccurred
before the placement of the casing layer, and

The isolation oD. microsporufrom fragments of during the phase of fruiting bodies oA.

recently collected ascostroma was more efficienprasiliensis

than the germination of the ascospores. The

culture media made from a compost base (CDA)

provided largest colony diameter of thB. ACKNOWLEDGMENTS

microsporus followed by the media made up of

the compost and potato mixture, favoring a denséfAPESP (Fundacdo de Amparo a Pesquisa do
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384
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