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The production and liberation of spores are of fundamental importance
to a fungus and essential to the perpetuation of species. Different
groups of fungi adopt diverse means by which the spores are formed and
expelled from the fruiting bodies for dissemination. The members of
Hymenomycetes, especially the Polyporaceae, afford many interesting
problems so far as the functions of these special adaptations are concerned.
The minute size of the basidium and the basidiospores together with their
extreme delicacy and peculiar arrangement in the hymenium make it
difficult to study this aspect of the life-cycle. Buller (1909), however,
carried out researches on the mode of sporulation and mechanism of spore-
discharge in a number of Hymenomycetes. The present investigation on
Trametes lactinea Berk., adds further details to our present-day knowledge
of the phenomenon of spore-discharge of Polyporaceae.

For this study the writers have used a special apparatus known as the
“Compressor Cell” as adopted by Buller (1909). The apparatus congists
of a flat rectangular metallic stage with a central hole and a thick, circular
glass plate mounted on a ring occupying the rim of the hole. The glass
plate forms the base of a chamber which is covered by a lightly fitting
cap over it. The cap bears a circular cover-glass at the centre (TEXT-
FIG. 1).

Fresh and well-developed fruit-bodies were collected from the field
and moistened by placing on their upper surface some absorbent cotton
= soaked with distilled water in the

laboratory for about half an hour to
obtainthe optimum moisture-content
necessary for sporulation. For each
observation a thin transverse section
through the hymenium was cut with
a dry razor and placed on the stage
N/ of the ‘compressor cell’. Two moist
//// wads of cotton were placed on
/ two sides but not in contact with

: i the section. The stage was then

/ covered with the cap and adjusted

/ in such a way that the cap just

touched the section without any

Trxt-Fio. 1. Diagrammatio representation ~ pressure in order to keep it flat over

of the sectional (a) and top (b) views the surface of the stage. In the
of a “Compressor Cell.”
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closed and moist cavity thus produced, the section showed basidia projec-
ting horizontally inwards from the sides of the pore-tubes. Extreme care
was taken in cutting sections and in their further handling in order to
avoid distortion of hyphae and basidia. Constant observation was then .
carried out under a compound microscope.

The hymenium consists entirely of basidia. All the basidia are not
of the same age and they are of different developmental stages. They
grow in gradual succession and thus continue sporulation for a long time.
It may be mentioned that sections of the fruit-body which have already
started sporulation are best suited for studying the developmental stages
of the basidia. The mature basidia remain somewhat raised from the
general level of the hymenium and appear to be more turgid and stouter
than the younger ones. They are tetrasterigmatic and quadrisporous.
The sterigmata are cruciately arranged on the top of the basidium and
are long and pointed at their apices.

The early stage of the spore-formation is revealed by the appearance
of minute rounded sacs right over the apices of the sterigmata. They are
hyaline and enlarge very slowly taking about four to five hours to attain
the full size of the spores. Though they start their development simul-
taneously, all of them do not attain maturity at the same time. Each
mature basidiospore, thin-walled and elliptic. remains attached to the
apex of the sterigma near the pointed hilum. After attaining full size
the spores are not immediately discharged but remain attached to the
sterigmata for a period of one to two hours. A very minute water-drop
then suddenly appears at the hilum of each spore. The spore is then
shot out violently from the sterigma with an initial horizontal force.
With this initial velocity the spore travels forward horizontally to a dis-
tance of about 46-67 x, about 9-14 times the length of the spore itself.
Just before spore-discharge the tips of the sterigmata deflect slightly in
diagonally opposite directions. Extreme difficulties were encountered in
tracing the travelling path of the individual spore after its discharge. This
is due to the fact that it does not come in the same focus. However, by
adjusting the microscope up and down, the spores attached to the stage
or the cover-glass of the apparatus can be found and the travelling distance
was measured by an ocular micrometer. The horizontal distance which
the spores travel can be correlated with the diameter of the pore-tube
and has been found to be approximately the half of its diameter. As soon
as their horizontal velocity ceases to exist, the spores fall downwards
passively through the space of the pore-tube.

All the four spores of a basidium are not simultaneously discharged,
instead they are expelled successively one after another and the whole
operation is completed within an hour or so. The time interval between
the two successive discharges of spores is about’ 10 to 20 minutes. Conse-
quently, mature basidia with one, two, three or all the four spores attached
can be found in the same hymenium in a single focus, After discharging
the spores the empty basidia gradually lose their turgidity, become some-
what collapsed and are ultimately drawn down to the general level of the
hymenium. It has also been observed that all the four spores of a basidium
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are not always discharged. Sometimes basidium with one or two Spores
otill attached has been found to collapse. In some Casos pasidium does
not discharge its Spores at all. In no case, however, basidia producing
two generations of spores are noticeable.

From the above observation it is evident that the spore-discharge in
Trametes lactinea is well oriented with the shape and direction of the pore-
tubes. Again, it is co-ordinated with the space within them. The spores
are violently projected towards the centre of the pore-tubes and then fall
down due to gravity. As a result, they never get attached to any surface
within the pore-tubes and are ejected outside. The successive ejection
of spores in somewhat different directions is of great advantage since this
avoids their coherence among themselves. A further illustration of the
above fact can be shown by allowing a piece of gporophore to discharge its
gpores on a black paper under a bell jar. A beautiful spore print coinciding
with the pore-tubes is obtained.

The casting of spores in a well-developed fruit-body is a continuous
process. Sporulation in the field, however, has been observed to be more
heavy at certain periods than at others. If the fruit bodies have their
optimum moisture-content for sporulation and if it is a bright sunny day
with occasional showers during the early part of the day, the frequency
of sporulation is maximum at noon. (louds of spores are emitted and
the air beneath the sporophore being full of spores gives & smoky appearance
even to naked eyes. This liberation of spores in smokes continues un-
affected till evening provided the external conditions are not unfavourable.
Torrential rain with stormy wind, sudden fall or rise of temperature and
certain other biotic factors have inhibiting effects upon the phenomenon.
The spore-clouds, however, are carried to & little distance away from the
fruit-bodies and disseminated by the wind under normal conditions. This
remarkable liberation of spores from the fruit-bodies of polypores has also
been reported by Buller (1909) particularly in Polyporus squamosis and
by White (1919) n Fomes applenatus. 1t has not been possible to observe
the phenemenon at night in the field, but fruit-bodies liberated spores in
great profusion during night, gpecially at midnight, under ordinary environ-
ental conditions of the laboratory. Another interesting fact should be
mentioned that so far as the production of spores is concerned, the ability
of the different parts of the sporophore varies greatly. In comparing the
sporulating activities from margin towards the base, it has been found
that it is the middle region of the fruit-body which sporulates most vigor-
ously and continues to do s0 for longer period of time.
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