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Racteriology is practically @ new science and is one of ut-
most importence to each end every one of us, for our health alone.
The scienca is only about twenty-five vears old and at present is
commanding the attention of the world in gensrsl., BRacteria, or WwWOorms,
ag they were then calle@ were discovered several gensrations previous,
but were not recognized then as now as forming a groun by themselves.
Instead, they were associated with a group of orgenisms including
yeasts, molds, and microscopic animals.

The science of bacteriology applies itself to almost every

occupation and profession and for these reasons alone we should make

a diligent and careful gtudy of bacteria. We congtantly come in con-

tact with multitudes of these minute organisms and find them every-

where in external nature; in the soil, water, air, in the dust of the

air and in out foods, end in the depths of the ocean, also on the

skin of our bodies, in the mouth, regpiratory passages and alimentary

tract. They are less abundant, however, in mid ocean and at high

altitudes. Very Tew ars found =2t = depth of several feet in the

ground.

The economic considerations of bacteria in water is one of

vital importance. The health of & community depends largsly on its

water supply. If the water is contsminated by pathogenic bacteria

H

disease and dezth are the results. While if the water ig bacteriologi;

cally pure there asre fewer diseases and less deasths from fevers ete.,

There are on record, numerous cagses OF outbreaks of typhoid fever

and the causes have been traced to the contaminated water supply of

the comymnity. The typhoid bacillus is very frequently found in

water and in the =goil and as @ regult it may be carried to the source

of the water used.
Wsters may be contaminated in various ways. The washing of




cultivated lands by heavy rains, transports many orgsnisms to the
asource of water suprply. River water is often contaminated by sewage
and surface drainage Trom cities etec. In case of well water that is
used for drinking purposes the water becomss conteminated by surface
dreinage and by seepage from cemeteries, outhouses, manure piles ete.
I+ ia a very bad practice to have the well in the immediate vicinity
of the sources of contaminstions. The Aaugt of the air cerries large
nurbers of bacteria and these are often deposited in reservoirs,
tanke etc, from which the water systems of towns and cities are de-

rived. Water containing less than two hundred non-pathogsnic bac-

teria to the cubic centimeter is considsred gafe and not dengerous,
hut if the water contains over that number there is denger of disease.
The bacteria live on the organic matter in the water and if this is

elirinated they can not survive. water ususlly contzing 2 Rarge

amount of organic matter and therefore affords sufficient nourishment

for the organisms to live and multiply very repidly.
Water is one of the most common means of transporting bacteria

as rivers, rain, ponds, lakes, wells, gprings and a2lgo by msans of

ice, snow snd hail. Springs are often contaminsted at their source

and a8 a result the bacteris sare carried for many miles in the water.

The fresh, sparkling,clesr water ig no sure sign thet the water is

bacteriologically yure; oftentimes the sparkling is producsd by the

gag in the water caused by the action of certain bacteria. Bacteria

often gives a color and an odor to water which may he removed by
filtration etec.

In collecting my samples I proceeded &s FollOWSI— First of

ass—

all T collected 3 sufficient amount of the water in a gsterile, gla

stoppered bottle, then next I made en inoculation of the water into

[~ ¥




a tube of sterile liquefied plate agar and then msde agar plates,
four plates of each sample, next the plates were incubated at about
zs0 ¢ and after the colonies had grown gufficiently I made an inocu-
jation from each different colony on the vlate into a tube of sterile
pouillon, from this tubs after a gufficient growth I inoculated a
full set of media from esch separate colony. After a gshort time hsd
elapsed I kept notes on all the growths on the media, noting the color,
appearance, rapidity etc of the growths. Then after I had run them
through the cultural medis snd everything noted, I looked up in the
various text books the organism that corrsspondad with the growths
and found its name. A hanging drop preparation was made of @ach to
determine the form of the orpesnisms from these permanent mounts. I
made drawings.

The bacteriological analysis of water is 2 very important
subject th the bacteriologist; care must be exerted in the collecting
and preparing of samples for the work, As soon after the collection
of samples the cultures should be made and, if possible, upon the
spot of collection. A great amount of time should not elapse before
the analysis is made because the orgsnisms multiply very repidly and
wil? have increased from a few to hundreds within a few hours.

The bacterial contents of various wster cannct be determined
by the color, odor or the turbidity of the water. Many people who
have no knowledge of bacteriology are often deceived by the bright,
aparkling appearance of the water, accompanied by its delicious and
palatable taste. Many waters are bacteriologically pure and yvet
have a decided color and & marked degree of odor. Again many persons
hold to the old home well, which is highly polluted from various

sources, rather than drink the pacteriologically pure water that may

be the supply of the cities, because the old well water ig colder and
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clearer and may taste better. The color of the water is due in

1arge aense to the decaying orsanic matter it containg and the turbid-

O
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1ty may be the result of minerals in solution. These are removed by

riltration and the addition of a small amount of a chemical to pre-

cipitate out the undesirable mineral.
Racteris multiply very rapidly depending on the temperature,

nourishment, light, air, and the amount of organic matter in the water.
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some becteria rultiply most rapidly st body temperature; others at

hisher and lower temperatures If the nourighment is sufficient they

are the more active and reproduce fagter. Low temperature as

and ice do not kill all bacteris but instead simply retard their

£33 &4

prowth., It has been proven that the typhoid fever germ will cause

the disease after being confined in icé for some time. Sunlight is

nature's greatest disinfec tant and is very destructiv to bacterial

growthe. Aerchic bacteria require the presence of air or oXygen for

not and thrive best

their development while anaerobic.bacterias do

without oxygen. The cholera bacillus has been proven to be destroved

0 a

o

after three days and certainly after eight days when axposed

temperature of minus 20° i

The number of bacteria in water algo owe their vitality very

largely to the geason of the year, quantity of organic matter, tempera-—

ture etec. They are the more numerous and the more active in the

climatic conditions also effect their growth.

water with a few pacteria will increase in number

| at a greater rate than the sams amount of water containing a great

many more bhacteria, the reason being the relative amount of nourish-

ment in the water. It 18 an esteplished fact that certain kinds of

bacteria are capable of mult iplying very rapidly in ordainary distilled




weter, which would contain & very emall smount of organic matter., It
is also proven by investigation that there is a certain point at which
the numﬁ% pegins to decline. The multiplication varies according to
the bacterial composition of the water examined.

The detection of pathogenic bacteria in water is accomplished

py the injection of & sufficient quaentity of impure water into the

{1}

1ed. by
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skin or organs of the apimal. If they die with a disease csu
this inoculation we kKnow the water contained pathogenic organisms,

certzined by isolating the particular organism

n

"he digsease is then &

from the blood and diseased organs of the dead animal. The length of

time that the animal will live after the inoculation depends upon the

virulence of the organism. Many pathogenic bacteria are igolated from

the rud, slime and filter beds that supply cities with water, some of

the most common of these bacteria are the tetanus bacillus, bacillus

Goli Communis, typhoid bacillus, tubercle bacillus, anthrax, cholera

etc. Many cases of tuberculosis are contracted through drinking such

impure water, containing the bacillue of tuberculosis. Many organisms

that are pathogenic to animals are not st 211 pathogenic to man.

The two common pathogenic organisms to man that are propegated by waten

sre Asiatic cholersa and typhoid fever. The outbreaks of typhoid fever

in aifferent parts of the country are found to have their source in

water, supplying the community.

The waters in &and ahout Manhstten contain large nunbers of

becteria. The tap water that comes from the city reservoir containg

fewer hacteria than most of the wells in the tovm. The cistern water

ig exceedingly highly polliuted which iz probably due to ﬁ¢ jmpropver

filters end the many organisms that are carried by the dust and sir

and deposited on the roofs of the houses. In all of these waters the
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nuber passes beyond the gsafty mark but none of the common pathogenic

pacteria have been found as yet. I found a large majority of the

comron bhacteria in this vicinity to be also found in the sewage and

drainage from the city.

1t is very important to each of us that we make sure the water
we drink is bacteriologically pure from the standpoint of hygiene and

aconomy . Our health depends preatly on the water we drink and the lo—~
cation of the city is so, that water serves a very commol medium for

the transportation of miltitudes of organisms from the surrounding
country.

In regard to the purification of water for drinking purposes

separate heads, first filtration,

@

we may divide the subject into thres

and distillation and third boiling. Waters of rivers which have the

drainage of sewers from & large number of towns and cities frequantly

nave various colors as bluish, greenish, yellowigh, and others; these

colors are slso very often accompanied with a more or 1less degres of
The colors may ba dus to peaty matters in

tyrbidity of the waters.

solution and other organic matters. Also from the decomposition of

vegetable and organic atter on odor is noticeable varying from very
light to strong and offengive ordors., This turbidity ray be removed

by filtering the water through sand oOr some other similar substance

and with it the color and odor.

The purification of waters by filtration is a very important

topic., PFor it is only Dby riltering that we are able to render waters
organically pure. Thig is accomplished vegt by the American System

of Mechanical filtration and purification.

We have made many jmprovements in the methods of filtration

for the past twenty-five vears until we now have as the standard the

pfevious named method., Righteen vears ago only one city in the U. S.




filtered its water and at the present day there sre a large number that
p 22

filter their water and the practice is rapidly increasing. In murope
the practice of filtration is nearly universal. For an example London .
jg a good one, With a population of €,000,000 people, its water
supply taken from the River Thames, which river receives drainage of

a very great population. In this city more than 100 acres is devoted
+o filter basing. Their method is to run the water into large reser—
voire containing sand two feet in depth and supported on 2 sub-gtratum

of coarse gtone. As the filth is removed it accumulates in a2 thin

Q

ljayer upon the top of the sand and when this layer bedomes SO thick |
thet the water does not filter fast enough the top layerof sand is re-
moved, washed and replaced. The filth and gravel were removed as is

easily seen and also the bacteria. The bacteria of the water feed upoln
the filth and also upon each other therefore aiding in their destruct-

jon. The oxygen of the air is also another helper. The bacteriza that

are not disesse producing form gz bacteria Jjelly and by the means of

thig jelly the bacteria ih the unfiltered water sre removed. If the

()]

water passes through slowly snough becteria can be reduced from million

to five or ten ver cubic centimeter, The economic use of these filter
beds depends on the raté that the water is filtered. This method of
filtration is not used in America because the beds would freeze up in ‘
winter =nd the growth of algae in the waters.

In the American system the filter is simply a case made of

&

boiler ipon from Tive to twenty feet in diameter. It cotains a bed of

gand three and one-half to four feet in depth. The water is passed

through the filter under pressure and out at the bottom by & series ’

5f valves that permit the water to pass put retgins the sand. To

v

clean the filter a current of filtered water under presgure is sent "

up from below, the sand is washed and the impurities pass out from a
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I8 may prove healthful as well a8 economic.

waste pipe and then filtration is resumed. The hacteriza are removed

The Aluminum compounds of

4 is put up at a moderate cost, which amounts to @ very small amount

to
the water but at first do not remove many bacteria.
use for some time they become more effective
jelly co
Dist
for in this process ins

vapor collected,
ljarpge extent chemically pure. Digtillied wate

though it was scorched but it soon becomes Very pala
cally bacteriologically pure, all the organi

removed. This

diplo-bacillug surrounded by @ capsule,
of Carbol fuchsin. Occurs singly, in p&

capsule not stained by carbol fuchsgin.

liquefied gelatin.

s gubstitute for the pbacteria jelly made of hydrate of Alumina.
the soil give to the springs their bright

lor and in driven wells the water is ususlly filtered by

galumina in the soil, This method is used throuvghout the U. S.,

large cities that use 8 large quantity of water.
gommericisl filters such as we £ind upon the market in our

me and cities are very useful in removing minerals and Faltds frcH

Through constant
for then a bacterial
1lects in them, which eliminates many of the organisms.
tillation is a sure method of securing bacterioclogically pure water

+he water is heated to the boiling point and the

this gives us water free from bacteria and is to &

» hag o flat taste as

+able and is

1thful. Water that has been hoiled for an hour or S0 is practi-

ams being killed or de—
n filtering the sediments and filth are

1z8t named method can be uged by almost everyone

Plate I, Pig.,l1. - BACTERIUM TRAMBUSTI. Thig organism is &

gtaing with a8 weak solution

irs, threes and short chains,

Morphology:~ Racilli 3 — 57, 8ize variable. Crows at 37° C.

aurrounded by a zone of

-Galatin Colonies:— Border irregular,




Agar Colonies:— Star shaped, with broad, radiating outgrowths.
Bouillon:- not turbid, with a mewbrane.

Apar slant:— Growth grayish,

potato:— Raised dry colonies, crumpled extending over entire sur—
race and down the sides, irregular borders, fringed.

gcelatin:— Liquefied in a few days.

Litmus Milk:—- Reddened, not coagulated.

Milk:— Changed, watery on top with a peculiar clabber gediment.

Habitat:— Water.
Plate I, Fig.,2. — B. PROTEUS VULGARIS.
Morphology :— Racilli 6:1.23-4m - thresds to chaing, in floccose

arrangement, rounded ends, freguently appearing as short ovals, motile}

celatin Colonies:— Small depression, containing liquafied gelatin

snd grayish white masees of bacteria from the edge, ameboid processes.

Ccelatin Stab:— Liquefaction saccate.

Agar glant:— Crowth slinmy, moiagt, glistening, translucent.

Milk:— Coagulated, acid, becoming yellowisgh.

Litmus Milk:— Coagulated, reddened.

potato:— Growth yellowish white, raised, strong oppresgive odor,

Rowillon:— Foul odor, uniformly clouded.

Hebitat :— Commonly found in putrefying fluids, water, sevwage ete.

plate IT, Fig.,3. — B. COLI COMMUNIS.

Morphology :— Bacilli 4-7:1.3/; Facultative anserobic, ends rounded

Gelatin Coloniss:— In depth round to lenticular, yellowish brown

on surfsce, flat, erose to lobate, marmorated.
Celatin Stab:— A good growth in depth, surfacs growhh flat, spread-
ing.

Apar slant:- @rowth gray, white, moist, glistening, tranglucent.

Potato:— Crowth yellowish to yellowish brown.




pouillon:— A dense turbidity, with & heaw sediment .
’ ¥

Milk:— Coagulated.
Litmus Milk:— Acid, cultures have an odor of HgoS.

o

Bouillon becomes clouded with & sediment ammonia produced, and an

alkaline reaction.
Habitat :— Water from sewers.
plate II, Fig.,4. — B. SUBTILIS.
Morphology :— Bacilli 1.23:3-4m, filaments, chains, ends rounded,
gtained with carbol fuchsin, motile, aercbic, non-pathogenic.
Agar Plate Colonies:- Anthrax-like,

celatin Steb:— Liquefaction craterform - saccate-stratiform.

Bouillon:— Turbid, & membrane on the surface adhering to the wells

of the tube,
Potato:— Crowth white, thick mealy, grows bhest at 300°C.
Agar slant:— crowth thick, crumpled.
Milk:— Coagulated, peptonized.
Litrus Milk:— Coagulated, color not changead.,
Habitat:—~ Found in water.
plate III, Fig.,5. — BACT. AMARILIS.

Morphology :— Bacilli,.5:l.pt . Occur singly, short chaina of three

or four bacilli and longer, &nd in masses. Ends rounded., Stains
easily with carbol fuchsin.

Gelatin Colonies:— Large, translucent, yellowish.

Agar Slant:- Growth white, limited, with a yellowish tint.
Potato:— Growth thin, bright yellow.
Milk:— Cosgulated.
Litmus Milk:- Coagulstsd and reddened,

Rouillon:— Purbid with a gadiment.




celatin Staeb:- A growth in depth of a yellowish gray color.
Habitat ;- Sewer water, air.

plate III, Fig.,6. — BACT, MIGUELII.
Morphology:— Racilli 1% +thick,., and of varigble length, to filaments.
optimum temperature 50°C, non-motile.

qlant:— 43°. a white raised colony, elevated disks.

Agar

Bouillon:— At 5@° turbid with a fragile membrane, later liquid
becomas cleser with a heavy sediment.

celatin:— No growth as gelatin melts at & high temperature.
Habitat:— River water below ithe sewer outlet on the Kaw.

plate IV, Fig.,7. - M. SIMPLEX .

Morphology:— Coceci medium sized, in pairas, tetrads, and clumps.

Agar plate Colonies:— Irregular marging, stains with carbol fuchsin

Geletin Stab:— Liquefaction, strati-form, pelatine rendered alka-

line, liquefied rapidly giving a green cast tonthe liguefied gelatin.
Agar Slant:- Crowth milk white, slistening.

Bouillon:— Turbid, alkaline and & flaky sediment.

potato:— Growth feeble, composed of whitish, discrete colonies.

Milk:— Cosgulatsd.

Litmus Milk:— Viscid, pink above, decolorized blow, becoming coag-

ulsted and acid.
Habitat:— Water.
Plate IV, Big v sBwr= M. EPIDERMIS.

Morphology:— Cocci gmal, occur in two and tetrads, glightly

flattened at point of contact.

Agar plate Colonies:-— glistening, light yellow.

Celatin Colonises:— Small, round, Obaque gpots containing liquefied

gelatin,




celatin Stab:— Crowth in depth, thin yellowish, or surface thin
yellowish white, slimy, 1iquefaction with a yeillowish sediment. ;

Agar Slant:— Growth a greenish yellow, penetrating into depth of

agar.

potato:— Crowth deep orange yellow.

Milk:—~ Not coagulated.

L4tmig Milk:— Not coagulated but color changed.

Bouillon:— A cloudy turbidity, white sediment.

Habitat:— Sewer water.
plate V, Fig.,9. — M. FLAVUS.
Morphology:— Cocci rather large, in tWoz, threes and in groups.

celatin Colonies:— In depth, round, oval, often lobulsr, on surface

yellowigh brown, finely serrate, bscoming surrounded by a zone of
liquefied gelatin.

celatin otab:- Growth in depth beaded, yellowish, galatin rapidly
liquefied with a yellowish flocculent sediment : later becomes clear

and sediment settles.

Potato:— Crowth irregular, intense yellow.

Slant agar:— A vellowigh-white layer ig formed. VW
Rouillon:— PTurbidity with a vellowish white gedimsnt. ]@E

i Hebitat :— Water from theKansas River. ¥%
plate V, Fig., 10. — SAR. ALBA. M%

|

ke

wrient gelatin.

small cocci. They form small white colonies on the nu

|
in the depth of gelatin they grow slightly along the needle |M

Inocoulated
he pela-— fﬁ

track, but are heaped up oOn the surface with out liquefying t

tine. ;
on Slsnt agar:a whiteish gray erowth. @

on potato, 2 white growth, thin. @

it

Rouillon, A whiteish gray sediment .

Habitat; air and water.



Plate VI, Fig., 11.- SAR. LITORALIS.

Morphology, Coceci 1.2 to 2 m in diameter. Bound together in four

ito eight femilies, which in turn may unite and include ag many as

sixty—four tetrads.
Agar plates:— The colonies are at first white, become brick red
ilater on.
Gelatin Stab:— A funnel shaped appearance, iater the liquefaction
lextends to the sides of the test tube.
| Bouillon:— A turbidity and a yellowish-red depcsit.
Slant agar:— At first the growth is white then changes to a brick
red coloxr.
potato:— No growth,
Milk:—~ Not coagulated. Litmus milk, no change,
Habitat:~ In sewage water.
Plate VI, Fig.,12, - SAR, AURANTIACA.
Morphology, Cocci occur in bunches like grapes.
Agar plates:-— Colonies are orange-yellow, roundish, entire, moist,
@elatin Stab:- Ligquefaction along entire needle track, slowly, and
the surface an orange yellow growth within a funnel
fiaﬁ gelatin.
Agar Slant:— Slightly raised, orange yellow, buttery consistency.
Bouillon:— A flocculent turbidity with much sediment.
Milk:- Coagulated and peptonirzed.
Potato:— Growth yellow orange, glistening, becoming raised, dull,
Habitat:— Found ih well water.
PLATE VII, Pig.,13., — STREP, "(NEW ORGANISM)".
Morphology:—~ Small round organismg, in chains usuzally.
;

|  CGelatin Stab:—~ A pinkish growth on surface, and in stab not lique-
fied.




Bouillon:— A pinkish heavy sediment and a turbidity.

Milk:— A pinkish sediment with a film adhering to the walls of

23t tube at surface of milk. Not coagulated.
Litmus Milk:— A pinkish ring adhering to sides of tube at surface

of milk. Not cosgulated.

Agar slant:~ A brilliant pinkish red color all over the entire
.surface.
Potato:— Growth elevated, moist, pint. The color is very character}
igtic throughout all of the growths on media. E
Habitat:— Filtered tap water. |
Plate VII, Fig., 14. — STREP.MIRARILIS.

Morphology:— Cocei forming very long curved chaing; slements .4m,

i? :sometjmes they occur singly.
| Agar Platés:— Colonies scant, masses of fine long threads, fila-
Qmentous.
celatin Stab:— On surface a thin transparent film, 3-5 m.m.
Agar Slant:—- Like growth on gelatin,

Potato:» Growth insppreciable,
Bouillon:— A fine sediment like masses of threads of cotton wool.
Habitat:— Isolated from sewage.

Plate VIII, Fig., 1lb. — STAPH. PYOGENES AURREUS.

Morphology:~ Cocei singly, in pairs, very ghort chains, and irre-

| gular masses.,
Agar Plates:— Colonies orange yvellow,
Potato:— Orange yellow growth, luxuriantiy.

Agar Slant:—- Growth orange yellow, looking like a gstrsak made with

| 011 paint. |
Gelatin Stab:— Liquefaction, orange yellow gediment. '

Milk:— Coagulated. i

o S ————— T e




Litmus Milk:— Changed and cosgulated.
: 3 Bouillon:— An orange sediment, liquid clear. ;
Habitat :- Well water.
Plate VIII, Fig.,16 - STAPH. OEREUS ALRUS.
Morphology:— Cocci single, pairs and in chains, irregular nmasses,
Gelatin Stab:- A white, slightly shining layer, like drops of wax, i
with gomewhat thickened, irregular edges, In depth they form a
grevigh white, granular thread.
Agar Plates:- On first day white points sre observed, which spread

themgdves out later on the surface.

Potato:- A greyish white, shinging streak dsvelops.
Blood Serum:— A gimilar growth.

Agar Slant:— A sulphur or lesmon color, growth changes.
Habitat:— Sewapge water.

Plate IX, Fig.; 17. = B. TYPHOSUS.

Morphology:—~ A bacillus with rounded ends, length varies hort

ag

m

bl

rods, to long threads, very ~actively motile, possess flagella, stains E
#ith difficulty with ordinary dyes, does not form spores. td8 8
facultative anaerobe, grows at body temperature,

Gelatin is not liquefied, growth in dspth filiform, beaded on the
surface, growth thin, whitish, irregular.
Bouillon:—~ S8lightly turbid, uniformly clouded, faint film.

Milk:— Slightly scid but not coagulated.

Agar Slant:~ Growth thin, translucent, slimy, spreading, moist,

white growth.

Litmus Milk:- Color slightly changed to red, but not cosgulated. 5 Wl
Potato:~ Growth & pure white glistening streak, or a moist invisible: iR
layer, thin or scarcely visible, i i |

| Habitat:— K, 9. A, C. Laboratory.
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I used the following method Tor sepsrsting the typhoid bacillus
from R, Coli and other similar organisms. It depends upon the differ+

ence in rapidity with which the organisms will grow through a porcalain

filter. A solution is prepared s& follows. 1000 c.c. 3 per cent
golution of peptone, 80-100 c.c., 1 per cent N A 0 H, 88-1200 c.c.
aaturated sslt solution. The suspected material is placed in the

candle of a chamberlain's filter and the lower part of the candle

placed in the solution above described. The whole spparatus is incuuj
hatad at 37° and if typhoid bascilli are present the bouillon becomes |
cloudy in @ few hours and is found to contain nearly pure cultures ofé
typhoid bacillug. For teésting water many liters are filtered in a ;
similar manner and the filter placed in the solution in the same manner.
The method worked fine.

Plate X, Fip., 18, — BACH, v(NEW ORGANISM )", i

Characterigtics of growths of a new organism isolated from the g
K.B.,A.T, well,

Morphology:— Rods very small, short, single, not in chains, non- |
motile, grows at body +tsmperature, obligative anaerobe. |

Gelatin Stab:— Stratiform , liquefies rapidly with a dense heavy
yvellow growth =t bottom of liquefied gelatin anc through the entire E
gelatin.,

Potato:— A shiny brownish vellow growth rather thin.

Bouillon:— A ring adhering to walls of test tube with a slight
sediment.

Milk:— A kind of peculiar coasulation clabber-like.

Litmis Milk:- Changed from blue to faintly red, not coagulated. %

Agar:— A yellowish pigment. !

Habitat:—~ K.S.A.C. well water.
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Plate X, Fig,.,19. — M. "(NEW ORGANISH ).

Morphology:— Cocci round, possessing Browning movement, occur
?sjngle,twos, teﬁrads, and in groups, aerchic bacteria, small coceci.

Gelatin Stab:- Not liquefied, split, a greyish growth along stab.

Poteato:- Whitesih yellow, creasmy.

Bouillon:~ Very slightly turbid, with s whiteish yellow, stringy
| gediment, no scum.
| Milk:- Cospulated,acid.

Litmus Milk:— Cosgulated and chanped to strongly acid.

Agar Slant:— A whitesih vellow growth on curface, smooth, glisten—
| ing.

Habitat:- K.3.A.C.,, well water.

Plate XI, Fig., 20. — STREP. (NEW ORCANISM).

Morphology:—~ Bacilli rod shaped, some bent, largs rods, possess
|Tlagella, very motile, found single, in chaing, groups etc. Stains
.“ﬁ.th carbol fuchsin.

Gelatin Stab:-~ Growth slow, in depth, liquefies slowly.

Milk:— Not coagulated. Strongly acid.
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Litmus Milk:- Changed, upper half reddish color, lower part whitish|

Ireduced and not cosgulated.
| RBouillon:— Slightly turbid and a whitish sediment.

Potato:~ A rich, thick yellowish growth, elevated, spreading over
éentira surface.

Agar Slant:- A yellowish white growth, glistening and smooth,
]covewinp the whole surface of the agar,.

Habitat:- Water,
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