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From numerous experiments it appears
that all putrefaction is directly caysed
by bacterial life. All the dead organic
matter in the world, except what is
burned and what is consumed by, ani-
mals as food, is converted back into
inorganic matter by means of putrefac-
tion. Were it not for the bacteria, the
dead organic matter would remain in
the world unchanged; and, atthough
organic matters sometimes putrefy soon-
er than is desived, yet, in general, the
bacteria perform a very useful and nec-
cessary work in removing the dead
organiz matter from the world and re-
turning it to the inorganic kingdom.
They are the great scavengers of nature.
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Figure 1 represents one of the useful
bacteria. It iscalled the bacillus subtilis,
and sometimes the hay bacillus, because it
is found abundantly on the surface of hay.
It is found very commonly in putrefying
matters, and is about 2 to 6 micromilli-
meters in length and about 2 micromilli-
queters broad. Under high magnifying
powers (700 diameters) the bacillus sub-
ilis appears as a short rod, but under
the very highest powers (4,000 diame-
ters), and with suitable illumination, it
exhibits at each end flagella, which are
<constantly lashing backwards and for-
wwards during the life of the bacillus.
Similar flagella exist on all or almost all
.of the bacilli and spirilla, but not on
the micrococci. The bacteria subtilis,
as almost all of the bacteria, can be
cultivated artificially either in -solutions
of organic matter or on a slice of potato
or in asolid mixture of gelatin and
dblood serum. They can be best studied
svhen growing in the solid gelatin, and
jt.is seen that the different kinds of
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bacteria grow in groups or colonies,
which always present the same appear-
ance in the same kind of bacteria, and
which differ so greatly in appearance in
the different kinds that they can he
distinguished from each other by the
naked eye.

* 'When their growth and development
ave carefully observed, it is found that
bacteria reproduce themselves in one of
two ways—either by fission or by spori-
fication. In the process of fiesion, the:
bacterium grows larger, a constriction
appears at its middle and becomes so
deep that it divides the bacterinm into
two precisely similar bacteria, which may
in turn subdivide. Sometimes before
the bacteria sepavate from each other
they eacl subdivide agiin, and thus a
long chain of bacteria may be formed.
The prozess of fission is shown. in figure
2. In the process of sporification, small
glistening particles, called spores, appear

"in the substance of the bacterium, and

are set free by the disintegration of the
bacterium. They resist injury, such as
high temperatiires, much more strofigly
than do the bact:ria, and when pliced
in favorable circumstances they become
elongated at one end, grow rapidly, and
develop into the adult bacterium. The
process of sporification is shown in fig-
ure 3. *“As far as observation goes,
young bacilli invariably grow and mul-
tiply by division for some time before
they produce spores. Continued vege-
tation without change of soil is usually
termminated bv the formation of spores,
and these spores, as a rule, will not
germinate in the unchanged soil where
they are produced ” (Gradle).

The bacillus subtilis stands as a re-
presentative of the bacteria which are
not only harmless, but are extremely
useful to the world and to man. Such
bacteria surround the body on all sides.
They are found in abundance in the
mouth, in the intestines and in all parts
of the alimentary tract. The tissués of
the human body offer such a résistance
to them that they cannot penetrate into
the human body proper, and they are
never found in the blood nor tissués of a
healthy person.

There is, however, another class of
bacteria, the mewmbers of which, under
certain conditiodis, enter into the body -



