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The In Vitro Production of Abortive Frudifications of
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GLENN 8. BULMER, Department of MicrobiolorJ
tJDI\'enltJ 01 Oklahoma Medical 8ebool, Oklahoma City, Oklahoma

The Guteromycetes are a group of 1500 species of higher fungi (But­
dlomycetea) that Include such organisms as the Bird's Nest fungi, Stink­
horna, Earth Stars and Puffballs. These fungi are worldwide In distribu­
tion and are found growing in lawns, pastures and woodlands.

The term Puffball or Earth Star, etc., refers to the fruit body which
baa developed from an extensive underground root system. 'nlis structure
18 the birthplace of the sexual spores called basidiospores. At maturity
Uaeee IpOreII are released and theoretically they eventually land in a suitable
substrate. germinate and grow into root systems which, under ideal con­
dltlODa, produce fruit bodlu.

BiItoricaUy, the spore8 of theae organlsma have been retractory to
prmIDation under laboratory conditioDB. Untn recently, in fact, the
IpOI'U of leu thaD 12 speclee had been prmIDated (Bulmer, 1980). To
date. • few apedee of the Bird's Neat tungl have been fruited '" ,,"1"0 and,
U • rewlt of further studies. we know that their sexuallty 18 heterothalUc
ucI mulUpIeal1e1omorphlc (Brodie, 1962). The Ute cycle of the remai.n1ng
bUDdreda of apec1ee Ja atUl • mystery.

ThUll, \be IItllQ of theee phylopnetlcally Blptftcant fungi bas been
laampered by two major problema:
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(1) lnabUity to oermtMte the BGSidtoapore.,. In thia regard. the
problem bas recently been at least partially solved. Over the past ..ven
years I have germinated the spores of approximately M 8peclu of puff·
ba11a using a yeast co-culture method (unpubUshed). Thla technique hal
been successful with the basidlospores of every species I have studied.

(2) I" Vitro Fructification: To my knowledge, no one has reported
experiments with any species of PuftballB, Earth Stars or SUnkhoms that
have led to fruiting. If this could be accomplished, these organisms would
be available for extensive investigations into their sexuality, genetics and
evolutionary significance.

Figure 1 shows a section prepared trom the puffball, Lycoperdon
JJUlrginahtm Vitt., which grew in nature. Note Ussue differentiation e.g.
peridia, cavities, basidia, spores and origins ot capilUtia.

During the past few years I have attempted to grow these structures
in my laboratory. In various media the vegetative mycelium proliferates;
however, I have never induced the production of a completely mature fruit
body as seen in Fig. 1.

Figure 1. Section through fruit body of Lycoperdon m(trghzatum. Note
peridium. cavities and hymeniaJ layers.

However, on numerous occasions I have observed structures that I
interpret as being abortive fruit bodies. These structures were produced
in Petri dishes containing either Brodie8 (1948) Bird'. Nest medium, 2%
malt extract, or a modified Czapek's Dox (Bulmer, 1960). In some In·
Ranees, small strips of sterile tuter paper were placed on theM medta.
1'heR fruit bodie.s generally appeared to develop tram mODOllPOnJa cultura,
ftnt grown in the dark at 28C for 8-4 weeks and then subjected to upt
for aD 8-bour day under Sylvama Gro-Iux tluorMCeDt 1JgIlt..

The species used in tbae experiment. .. LvcoperiJon ,.,.uJtmI Pen••
wbtell, in nature, producea a round and white putfbaU when young, brOwn
at maturity. It hu a amooth perkUum &lid rarely exeeecI8 2-8 em In
diameter.
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The structures I have grown in Petri dishes in my laboratory are also
round and white and have a smooth peridium. They are firm and ap­
proximately 1 em in diameter. However, they do not mature to produce
spores. In addition, they lack basidia and capillitla are rare. Figures 2,
3, and" show their tissue differentiation; e.g., perldia, a few cavities and
poestbly cap1llttla.

FlJuru 2 and S. Sections of abortive fructifications of Lycoperdon
pvatllwM grown itt vitro. Note distinct Uasue ditferen­
tiation into perldium and gleba.
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Figure 4. Section of abortive fructifications of Lycoperdon p1c.rtill71m
grown in vitro showing abortive cavity. Note capillitial ap­
pearance of some hyphae.

Apparently these structures develop only to a critical point and then
cease further differentiation. This point appears to coincide with the stage
of development at which karyogamy takes place in nature.

This abortive development may be due to one ot several factors: 1 )
lack of proper environmental conditions, e.g., light, humidity or possibly
some physical factor; 2) lack of stimulation, e.g., hormones, vitamins or
other factors possibly essential for the sexual processes; 3) a mating prob­
lem, e.g., these organisms may be heterothallic, however, incompatab11lty
between the strains I have used has resulted in an inability by the organ­
ism to produce genetically compatible tertiary mycelia.

Despite the tact that these structures do not develop to maturity, it
is felt that such in vitro studies may at least be a step in the right direc­
tion. In current investigations other media are being used together with
the incorporation of additional growth factors and pJant hormones.
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