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belicvcs t h a t  t h e  feeding power of p lants  is 
satisfactorily explained, w i thou t  t h e  interven- 
t i o n  of o ther  ac ids  t h a n  cnrhonic. S ince  t h e  
f a i l u re  t o  estahli.;h t h a t  p lants  excrete notable  
nmonn t s  of o ther  acids t h a n  carbonic,  some 
investigators,  a s  previously stilted, have  sug-
gested t h a t  t h e  differences in feeding power 
m a y  bc d u e  t o  differences in amoun t  of carbon 
dioxide cxcrcted. A carcfnl  consii leration of 
available d a t a  lends  l i t t le  enppor t  t o  this 
idea. It seems r a t h e r  t h a t  i t  i s  t h e  efficiency 
with which tlle c a r h o ~ i  dioxide i s  used. a n d  n o t  
t h e  diflerences i n  amoun t  cxcrotcd by diflcrent 
species of plants,  t h a t  deternlirlcs w l ~ c t h e r  or 
n o t  a p l an t  will  f eed  s t rongly  o n  a n  insoluble 
mater ia l .  

The wri ter  h a s  i n  prepara t ion  x detailed 
ar t ic le  deal ing  w i t h  t h e  f eed ing  power of 
p lants  ancl t h e  availabil i ty of phosphates. 
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A Stzccly of B. svbtzlis by Means of the Classifica-
tion C o d :  11. JOELCONN. 
One hundred and thirty cultures of the B, sub-

tilts type, isolated from soil, have been studied by 
mrons of the classification card adopted by the 
society. The definition adopted fo r  n. szcbtilis is: 
a large, peritrict~ic, spore-producing rod, faculta-
tive anscrobic in the presence of dextrose, liquefy- 
ing yelatine, and growing vigoronsly on ordinary 
rncdl:~ without ~Erromogene~is,prodiccing a mem-
braneons more or less vrjnkled growth on the 
surfare of agar. Two qnestions have been con-
sidered: (1) Do the determinations called for on 
the card separate these 130 cultures into more than 
on0 heciesq (2) Does the same culture always 
give identical resi~lts upou repeti t~on of the tests9 

I n  answering the first questlon half of the de- 
terminations represented by the "Group Num-
ber" on the card were excluded because they are 
implied by ihe  definition of B, subti7is. The de- 
terminations taken into account were the fermen- 

1 Abstracts of papers presented a t  the Philadel- 
phia met ling, Deceiriher 29, 1914. 

tation of sugars and glycerin, and the reduction 
of nitrates. The nitrate reduction deternlinntion 
gives quitc clear-cut r e ~ u l t s  and may scrvc to sep-
arate an  infrequent nitrate-negative spec~es from 
an abnndant n i t l :~ te  poi l t~ve  speclcs. The fer-
mcnt:~tron tests do not give surli definite results. 
Tllpp su2grst that the 1.70 strains do not differ 
f lom each otl~er in fcluientati-ce pon7ers, but give 
ivcolxstant rcsulls n~i th  the present technique. 

The second rlnestion na i  ansxvered in the nega- 
tive as regards the feilnentation tests; the nitrate 
redudios test seemed mole constant, but insnfi-
oeiit data is  a t  hand to settle the matter. 

These lests iudieatc that with our prescni tech- 
niquc diffelcnt "group nnail~crs" do not always 
indicate different species. One of the fiist steps 
ncec?ed in  revising thc card is  to eslabljsh the best 
ntetl~ods for  malting tlie various detern~iliations. 

So???e Induced Gltarcqf's i n  Slroptococ'ci: JEAN 

BROA~>IIUEST. 
\Tarions relatively simple physical and ciiemieal 

factols (sncli as changes in temperature and dif-
fcl cnces i n  artificial media) differ greatly from 
such agents as saliva, intestinal eutracts, and 
pule c ~ ~ l t u r e rof oLher bacteria, jn their effects 
npon the pli~qlological actirities of sc~lectsd 
stlains of streptococci. Tllc physiological effects 
of the former, especiallg in the various test media 
conlaining the sugars and the related substances 
suggested by Gordon, are mainly of a negative or 
inhibiting type, and apparently temporary only. 

The changes induced hy the latter factors (sa-
liva, intestinal extracts, etc.) are, homcver, 
nrarliedly diKerent. They are changes in kind 
not iu amount of reaction; they are active an& 
usnallg include nfim7 porcers, not merely the in- 
hibltion or occasional stimnlation of earlier pow- 
ers or capabilities, and often indicate a complete 
rearrangement of the feument:~tive complex. 
These induced changes Irnve, so far,  becn practi- 
cally permanent. 

13 Blttcly of the Correlation of the ~ggl?bti?lotio?l 
and the Fc~m~.ntcctionReactzons among the 
Strcptococci:1. J . RLIGI'ER. 
Bacteria have evolved so little along gross 

s t~uc t rua llines that  i t  is impossible to differentiate 
mernhers of the same ycr~us on a merely physical 
basiu. mTe therefore resolt to  tlie Inore delicate 
criteria of protoplasmic constitution and physio-
logic$ activity, in which dircction remarkable 
difrerer~tiation exists. Tests f o r  the finer strne-
turn1 differeacce of these organism3 are foilad in 
their behavior to differential stains, such as the 
Gram stain, and to the immune subst:~nres in- 
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duced by them in  the animal body. Their physio- 
logical activity is  measured by the end products 
of their metabolism. Physiologically, bacteria, 
generally, have evolved in t n ~ o  main directions-
one gronp possessing marlced carbohydrate split- 
ting properties, the other having developed the 
property of digesting various protein substances. 
The streptococci belong to the former div~sion, 
shoning b ~ l t  little tendency to proteolysis. 

It appears natural enotigh to assume that  the 
biologic activities of a cell would correspond with 
the chemical nature of i t s  protoplasm. Yet such 
a correlation has not been morked out except in a 
few isolated cases. Among the streptococci such 
a correlation, if it exists, mould be  especially sig- 
nificant in tha t  i t  would help to differentiate the 
various members of a genus tha t  has puzzled 
many investigators. 

The agglutination, fermentation and hemolytic 
properties of sixty strains of streptococci obtained 
from various pathological conditions, were stud-
ied, using four agglutinating sera having a titer 
of 800-1,000, and six carbohydrates and other 
fermentable substances as  f ollows : 

Disaccharides { k 2 ; Z o s e  
Trisaccharide Raffinose 
Alcohol Mann~ le  
Glucoside Salicin 
Starch Inuliu 

Only a limited number of the strains were ag-
glutinated by the sera used. A definite correls- 
tion was, however, obtained between the aggluti- 
native and fermentative characters. The serum 
produced by a strain of one fermentative group 
(the gronp that fernrented salicin, for  instance) 
agglutinated only cultures of its particular di-
vision and failed to agglutinate members of any 
of the other groups. No such correlation was ob- 
tained with the hemolytic property, members of 
one hemolytic group being agglutinated by the 
sera produced b y  strains from other hemolytie 
groups. 

The results obtained indicate tha t  a separation 
of the streptococci obtained from various patho- 
logical conditions into three fermentative types 
would coincide most closely with their natural re- 
lationship. 

Tbe groups sngge:ested are:  
1. Xalicin fermenters only, generally hemolytic 

-Str. pyogenes. 
2. Rafinose fermenters, salicin usually fer-

mented, mannite always negative, generally pro- 
duces a green colony on blood agar-Str. sali-
varius. 

3. Mannite fermonters, generally ferment sa-
Ilcin, rarely fernlent raffinose, variable in their 
reaction to blood-Sty. fecalzs. 

The F~lterabilcty of B. bronchiseptiet~s: ~oi lhan 
Argument for  a Uniform Nethod of Filtration: 
N. S. FERRY. 
The purpose of the paper was to place on rec-

ord a series of filtiation experiments with Baczlkbs 
bro?~cltisepticus, described as the  cause of canine 
distemper by Ferry in 1910, McGowan in 1911 
and Toiry in 1913. 

The experiments were conducted as follows: 
The organism was grown twenty four hours both 
on agar and in bouillon. The bouillon growth 
mas filtered, undiluted, while the agar growth was 
talcen ofl' in bouillon and made into a suspension 
of abont the same density as the bouillon culture. 
The method of testing the integrity of the filters 
was that described by Rulloch and Cram in the 
Jour?rccE of Hygrrne in 1909, which depends upon 
the measure of the pressure of air as it is allowed 
to pass through the pores of the candles while 
immerced in water. l'he filtration was conducted 
at  room temperature, one hour taken a s  the 
length of time for filtration, and three pressures 
were used; gravity, 15 lbs. (negative) and 225 lbs. 
(positive). 

The experiments proved conclusively tha t  the 
Bacillus bronc1~i.septicu.s is a filterable microor-
ganism. The work also corroborates the results 
of previous investigators with regard to  the fac t  
tha t  the less pressure used the more easily will 
some organisms pass through the filters. 

Some interesting possibilities were suggested 
by the outcome of this work. Since 1905, when 
Carre claimed he haa produced typical symptoms 
of distemper in susceptible dogs from the filtered 
discharges of &eased dogs, the majority of 
writers have classified the etiology of canine dis- 
temper a s  a filterable, invisible or ultramiero-
scopie virus, and ~t is so described in many text- 
books. The work of Ferry, XcGowan and Torry 
p i t h  the  Bacilltcs bronchisepticus tends to  refute 
the statements of Carre. 

The results of the present filtration experiments 
puts an  entirely new light on thc subject. I f  the 
Bacillus bronc7~isepticus is the cause of canine 
distemper, then the experiments corroborate the 
work of Carre. I f  the work of Carre was correct, 
and if the causative agent of canine distemper is  
a filterable virus, then the experiments point very 
conclusively to Badllus bronchisepticus as the 
etiological factor and confirms the findings of the 
three previously mentioned investigators. 
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The author suggests tha t  steps be  undertaken 
for making out some uniform method of oonduct-
ing  filtration experiments of testing the efficiency 
of thg candle and expressing or recording the re- 
sul ts. 

Inflzcence of the ConeenZrn'im * f  the Nutrient 
Substrate upon Mtcroorganisms: NORTEEUP. tho non-liquefying 

liquefying organisms began to show a rectangn 
lar instead of a concave depression in surface col- 
onies on 35 per cent. and 50 per cent. gelatin, 
while n i th  the slow liquefier a new type of growth, 
a stalagmite-like or apiculate growth, appeared 
on the 50 per cent. gelatin. This type of growth 
rcas noted in the 25 per cent. gelatin of colonies of 

1- Deterrnina$ion o f  the Influence ' f  Con-
centration o f  the Gelatin in .Nutrient Gelutin, 26Pon 

Lk?ef?iing and Non-liqucfylrbg Organisms.- 
Gelatjn media, having the same amount of other 
nutrient substances than gelatin, per unit volume 
were prepared, using I5  Per ce*lt., 25 per 
Per cent., Per cent. and 75 per cent. gelatin. 

Difficulties were met in the preparation of the 
highest percentage of gelatin On the 
thick sticky nature of the mass9 but an  excess of 
water was added to  make the mixture homogene- 

0113, this water being then driven off by ovaPora- 
tion on a water bath. 

Pure  Cultures of both liquefyiug and non-
liqUefping organisms were platod on the different 
concentrations of gelatin. 

On account of the extreme viscidity of the 75 
per cent. gelatin i t  could not be  plated in the 
u s u d  manner; a thin film of the gelatin was sl?r@ad 
over a sterile @ass slide in a sterile petri dish and 
inoculated by spreading a sniall drop of a 24-hour 
culture of the organism on the surface of the @la- 
tin. 

The number, size and apPcarance of 
were to be  noted on the media of the respective 
concentrations. 

I n  counting, the low Power of the colnpouna 
microscope ocular NO. 1 and obSecti?e No. 7 
found to give Counts 3 4  times as high as the 
ordinary counting lens. 

The numbers of organisms developing on the 
~ l a t e s  are influenced to Elonla not to  any 
marked extent, if the mechnnical difficulties of 
inoculating the gelatin and pouring the plates are  
taken into eonsideration. The decrease or varia-
tions noted may be due only to  experimental 
error. 

The size of the colonies mas found to  be  in- 
verscly proport~onal to  the concentration of the 
gelatin. This mas especidly marked in the ease 
of the organism3 which are the most active in 
liquefying gelatin. 

Tbe type and appearance of the colonies were 
also found to be  worthy of note. The subsurface 
colonies of both liquefying and nonliquefying or-
ganisms appeared like very fine gas bubbles dis-
tributed throughout the medium. The active 

B. typhosus was the only organism among the 
eigllt types in the experiment 
to grow on the 50 per cent. gelatin. However 

another trial might prove successful. 
~ h ,  observed in the 

of this experiment %,ill most probably call upor, 
the sciences of physics and of physical chemistry 
for  their interpretation. 

Several questions have bcen called forth by the 
of this eqeriment and most of theln re. 

maill as yet unanscvered. 
What part  does the medium or andl 

what part  does the org:~ilism play in the formation 
of the so-called c1~:trncteristic growths which are  
obtained in media9 force or forces 

cause the variation in typcs of liquefaction pro- 
duced by various proteolytic enzyme-fornling or- 
g,ni,s$ Does the inherent nature of the organ- 
ibm or i ts  secretions play the greater pa r t  or are 
physical or pllysico-chemical forces the greater 
factorg 

w h y  is the size tho structure of the colony 
so markedly influenced by the media of inereas. 
ing  concentration? It is not due to  osmotic pres- 
sure, as gelatin i s  s colloid and consequently will 
exert no osmotic preswre. 

Is it due to the l a ~ 1 ~  water is  i t  due t o  of or 
some y ~ ~ y s i c a l  property of the gelatin, as  surface 
tcnsion, ~vhich is  mole evident in greater concen 
br:ttionsS 

TVk~atforce causes the colony in a nutrient gela- 
t in  of high concmtration to show a recstangular 

depressLon nllen in nutrient gelatin f;he 
depression is concxvet 

1, the liquefaction of ordinary mltrient gelatin 
%hat  part  3oes the force of gravity play$ 

An interesting occurrenee was noted in t he  

"platesw made q.ith the 75 per cent. gelatin. 
Upon examining these plates, sevcral days (exact 
period of time not noted) after they were made, 
the gloss slides were found in very fine pieces a s  
if carusher1 by a po~uerful force. This occtrrred In 
every case. Tho crushing of the slide was evi-
dently due to  the contraction of the highly con-
centrated %elatin upon cooling and solidification.. 
.Tust how lnclrh encrgy i t  r i l l  take t o  crush slides 
by mechanical force is yet t o  be determined. 
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The determination of the various physical and 
physico-chemical forces will serve to give some 
idea of the factors which microorganisms have to 
overcome in growing in gelatin and similar media 
of high concentration. 

This experiment was worked out by Mr. 0. M. 
Gruzit, a senior student. 

Induced Variations in Chromogenessis: M. R. 
SMIRNOW. 
Of the various biological characters of bacteria, 

one of the most interesting yet least important is 
that of pigment production. Though considerable 
efforts have been expended in the study of this 
function, little of real value is  as yet available. 
It appears that this property is especially promi- 
nent amongst the saprophitic organisms, and de-
pends to a greater or less extent, on certain con-
ditions of environment which vary with different 
bacteria, and is, as a rule, more or less constant for 
the same organisms. 

With the exception of Spirillum rubrum and 
possibly a few others, the cl~romogenic bacteria re- 
quire an abundance of free oxygen, giving no pig- 
ment under an~robic  conditions of growth. Tem-
perature also seems to determine pigment pro-
duction of some bacteria, thus the B. prodigioszu 
will give no pigment at  37' C.  

Perhaps the most important influencing agent 
on the function of chromogenesis is the medium 
on which the organism is grown. With other fac- 
tors of environment constant, chromogenesis will 
vary with the medium employed. Gessard, for 
instance, has shown that the B. pyocyanezu will 
produce only a blue color, of a most beautiful 
shade, in a two-per-cent, solution of peptone, 
which may be increased in intensity by the addi- 
tion of five-per-cent. of glycerin. When grown on 
egg-white or other albumen or on weak glucose 
media it would produce a fluorescent green. This 
same organism when grown an a five- or six-per-
cent. glucose medium or on immune serum would 
give no pigment. He believes that phosphates 
are required for the production of the fluorescin. 

Substances that enhance the value of culture 
media, in a general way increase also the pigment 
proauction. Other substances, as acids or alka-
lies, may diminish or evcn inhibit its production. 
Some organisms may give different colors on 
media of different reaction. Thus the 3. procligi-
osus gives a distinct yellow color on alkaline, and 
a violet-red on acid media. 

In  what manner the pigment is produced is not 
yet known. I t  is regarded that the property of 
pigment production keeps' pace with other biolog- 

ical characters, as enzyme formation. This, the 
writer does not feel to be correct, inasmuch, as 
roil1 later be sl~own, he has succeeded in increas- 
ing the chromogenic properties of some bacteria 
with a coincident decrease of enzyme formation. 
Some of the higher forms of organisms give rise 
to pi,ment as a function closely related with their 
nutrition and may possibly be regarded as prod- 
ucts of metabolism. I n  these cases the pigment 
is obtained from the medium and is stored up in 
the bodies of the cells, as in the case of sulphur 
bacteria. Or, it may be produced on certain 
media containing iron, as evidenced in the so-
called iron bacteria, through the products of 
metabolism and the production of s~~lphideor 
iron. 

Chromogenesis may be increased not only by 
growing the bacteria on more favorable media 
and environment, but also by the process of selec- 
tion, transplanting each time from portions of the 
culture or from a nolony that shows the mosk pro- 
nounced pigment. 

Experimentally induced variations in the chro- 
mogenic properties of the Staphylococcus pyo-
genes aurezhs may be brought about by exposure 
to phenol or by growth in phenol, glucose, sodium 
sulphate or sodium chloride broth. Nine different 
strains of the Slnphylococous were used in the 
work here reported. Five of these were old stock 
cultures giving little or no color; the remainder 
ware a few months old and showed a fair amount 
of pigment at  the beginning of the experiments. 

The organisms; were grown in the above media 
for from six to ten weeks, being transplanted 
every three or four days during the entire time. 
They were then grown on potato and blood serum 
media for from 24 to 120 hours, and the effect on 
chromogenesis noted. 

The increase of chromogenesis ie brought about 
more readily by growing the organisms in phenol 
broth than by exposing them to 75 per cent. 
phenol solution and transferring on to agar. Of 
the nine strains used phenol markedly increased 
the chromogenic properties in six, Nos. 1, 2, 5, 
6, 7, 8;  slightly increased it  in  Nos. 4 and 9 and 
left No. 3 practically unchanged or even slightly 
diminished. Growth in dextrose, sodium chloride 
and sodium sulphate broth invariably decreased 
or left unchanged the quantity of pigment pro-
duced. Often almost a pure white growth of the 
various cocci, subjected to  the growth in NaCl 
and Na,SO, broth, would be seen when transferred 
to potato or blood serum. 

An old stock culture of the B. procIigiomcs was 
also used. This organism gave the slightest trace 



of color a t  20' C. a t  the beginning of the experi- 
n~errt. The organism mas s~il~jectod to pl~enol only, 
beginning with a few minutes' exposure to a 0.75 
per cent. solution and increasiug as  it became 
niore resistaut up to  fifty or sixty minutes. Cul-
tures lvere made on agar and grown a t  20" C. 

A striking increase jn color prodnetion on all 
media resulted, tlie color becoming deeper and 
deeper until the maximurn was reached at  the 
thirteenth cxposnre. Up to  tho ninoteenth ex-
posure the color of eaeh succeeding growth be-
came most pronounced in  48 hours. From 
thcieon, -vl-it11 increasi~ig t lmr exIIosures, the color 
production nTas slower, the color reaching its max- 
imliu in t h ~ e eor four days. Different shades of 
rod vrere ploduced on different media. On agar, 
the color was deep brick red; on blood serum i t  
had nlore of a scarlet hue; whrle on potato the 
color n a s  sornenhat variable and not as marked 8 s  

on the olhcr modin. I t  was, honrcver, on glycerin 
agar and glycerin potato that  the most striking 
results were observed. The original strain gavo 
no color on glycerin agar, and only a pale, delicate 
reddish color on glycerin potato. Trausplants 
made fro111 the phenol exposed organisms gavo a 
brilliant cherry-red color on glycerin potato 
q rcad ing  to surro~rnil tk~e  entire snrface of the 
medinrn. On glyccrin agar, a dull cherry-red color 
vas obtained. 

I n  si~mrning np what has been said concerning 
ehrornogenesis, it becomes evident that  this faculty 
is more or less closcly assoc'iated with the rneta-
holic activities of bacteria, nutritive o r  otherwise. 
I t  varies mith the strain and is more or less de- 
pendent on oxygen, temperature, and the medii~m 
used. An organisnl may produce more than one 
color a t  once and tlre same time or it may produce 
different colors, &pending upon environment and 
the medinrn ~rsed, particu1:~rly the 1:itter. Finally, 
cl~romogrenesis may be varied through t11o aqcncy 
of cheniicals, as seen by the nork here outlined, 
phcnol generally jncrensing, and glucose, sodium 
tlilolide and soiliunl snll~hato diminishing thia 
function. 

Indrcced Varialio?as in the  Czclturnl Chartccters of 
B. coli: M. R. SMIRKOW. 
Tlle same technique tha t  n a s  nsod in the ex-

perinleuts on chron~ogenesis was made use of here. 
I n  all, 21 different strains of the various bacilli 
of the co1011-typhoid group were nred, but this re- 
port is eo~ifineil only to tlio R. coli, of which seven 
different s t r s i i~ r  nere experimented on. All of 
these strains were obtained fiom tlir 'Vinseum of 
Natural H i s to~yof New S'orlr tlirongh thc Jcind- 
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ness of Dr. C.-E, il. Winslom, and were the stoclr 
Nos. 19, 44, 45, 40, 58, 57 and 95. The trans-
plantiug was carried OIL^ evely thiee or four days 
over peilods varying f lom one to three months, 
tllos allowilrg from ten to thirty or more trans-
fers. The results obtained in cach set of experi-
ments rccro 1nt21er constant, though not altogether 
so, inasmuch as Tome of the strains reacted quicker 
or different in tho degiee of the action a t  one time 
than another. 

Control cultures were cairied on in plain broth 
throughout tlre experiment. I t  mlght be  stated a t  
once t h i t  there were \cry slight variations between 
the original stocks and theso control cultures, but 
no molt than nould be expected as  normal varia 
Lions. Those were scen as  slightly incieasod or de- 
crea?cd arnounts of gas or acid formation, in time 
of co:igulation, or slight changes in the gronth 
on potato. At  no time, holre~er,  were the biolog- 
ic:il char:irlcra 1n:lilredlj changed nor enzyme pro- 
duction rompletoly rullibited simply by continual 
passage through brotl~.  

Groulh on 1'otulo.-Dextlose seemed t o  have 
a special effect upon the cliaracter of g r o ~ t hof 
B. coli on this medium. Five of thc seveu strains 
sl?ol\ed a t  best only a sllght gellov or a very light 
b~o \vn~s i lgrowth on ordinary potato, with prae-
tically no discoloration of the medium. Very fre- 
quently, indeed, the dcxtrosc affected organisms 
nrould gi%c the typical "invisible" growth seen 
w ~ t h  the B. lyphosu~. Both the original stock 
and the control shoneii tlie characteristic colon 
growth on this uledium. This change was noted 
so many tin1t.s that  the explauation ba';ed on dii' 
ferences in the composition of the potato could b0 
excluded. Three of these fi~re strains :tlso showed 
this chxnpe after exTosurc to  pl~cnol. One strain 
of the B. colz, not changed in this respect with 
either d e ~ t r o s e  or phenol, showed this same varia- 
tlon af ter  groning in either sodium chloride or 
sodium sulphat e broth. 

Acdron an ilZaZ7c.-Both phenol and dextrose di-
minished the acid prodnetion and inhibited tho 
formation of lab enLyme in three of the seven 
strains of the B. cola, either elltirely or for  a 
period of two veeks a t  least. 'J'hese results were 
uot scen v i th  the use of the strong saline or 
sodiclrn sulphatc broth. 

Ferm~nta t ion  of Strgi~rs.--The resultr obtained 
-c\ith these substances on B. coli with reference to  
rarrstlons in iugar fermentations can be  best seen 
in tilr ciceompanyinp charts. The most strikrnq 
change5 hole 21-o ac re  seen in those orgar~isrrra 
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exposed to dextrose and phenol. The former com- 
pletely inhibited both acid and gas formation and 
all the sugars tested in three different strains. I n  
two other strains dextrose varied the fermentation 
of the sugars as to amount of acid and gas forma- 
tion, some of which were totally inhibited. Phenol 
inhibited these fermentations in all of the sugars 
in only one case, and in four other strain^ it a t  
times diminished this reaction to the point of in- 
hibition. Sodium chloride and sodium sulphate 
had less effect than did phenol, giving usually 
slight variations in amount of acid or gas pro- 
duced with an occasional inhibition. 

Inhibition of all the sugar fermentations in any 
one experiment was almost always accompanied by 
inhibition in the usual changes in milk, the char- 
acteristic growth on potato, and the formation of 
indol. 

Tariatwns in, Inclol Production.-The produc-
tion of indol is regarded by many bacteriologists 
to be as important a biological characteristic of 
B. coli a s  its fermentations of the sugars, and Ls 
even thought .to be of greater importance in its 
differentiation. This quality, however, under nor-
mal conditions, varies considerably in its quantity 
and time of appearance with most strains, and at  
times requires more delicate tests than the usual 
Salakowsky mefthod for its determination. 

I n  the experiments here reported it appears that 
of the variations induced in B. coli that of indol 
producti~on is the first to take place, often disap- 
pearing in  the third or fourth culture in dextrose 
broth. This does not hold however when the bac- 
teria grow in the other media, as evidenced below. 

Each strain of B. coli was grown in plain broth 
as control, in dextrose, phenol, sodium chloride 
and sodium wlphate broth and on potato. Thirty-
five sub-cultures rrere made in all. Indol was 
tested for after the loth, 15th, 25th and 35th 
transfers. The tests for indol were made by inoc- 
ulating one loop of culture from the respective 
media to which each strain was subjected into 
standard peptone solutions, grovn for sewn days 
at 37" C. and then" tested by the Salakovrsky 
method. All the tests mere done at the same time, 
using the same batch of peptone solution through- 
ont the experiment. 

All the controls, grown in plain broth gave good 
indol tests even after the 35th sub culture. Those 
grovn in dextrose broth gare none at the 10th sub- 
culture nor thereafter. In  phenol broth the prop- 
erty of indol production secmed to be somewhat 
increased, judglng from the rntensity of the reac- 
tion. Sodium chloride and sodium sulphate and 
prolonged cultivation on potato practically ex-

erted no influence, or if any, showed but a slight 
inhibitory effect. 

Experiments were then carried out to see how 
soon the property of indol production is interfered 
with by growth in three per cent. dextrose broth, 
and it was found that B. coli lost thie property 
usually on the third and at  times on the second 
t l a n ~ f e r  over a period of from seven to ten days. 
Tn one experiment sub-cultures were made every 
24 hours, with a total disappearance of the indol 
tests in 48 or 72 hours in all the strains. 

I n  order to exclude the possibility of interfer-
ence in the indol test by the presence of three per 
cent. dextrose, several cultures in plain broth, also 
peptone, were made and grown at 37O for seven 
days. Dextrose was added to each of the cultures 
and then tested for indol. Positive tests were ob- 
tained in all, hence excluding any possibility of 
such interference by the presence of the carbohy- 
drate. 

Experiments were then carried out to determine 
the permanency of this change. The cultures in 
dextrose broth after the 35th transfer were taken 
and gown in plain broth, transplanting every 
day and tested on the seventh day of incubation. 
Four of the strains of B. coli, Nos. 44, 45, 46 and 
52, gave slight indol reactions on the third frans- 
fer, No. 46 gave a good positive on the fifth trans- 
fer, but the others took five to ten more transfers 
before they could be called ('+" or "f f "  posi-
tive. Nos. 57 and 95 took six transfers before a 
trace of indol appeared. No. 19, a very feeble 
indol producer in the control, remained negative 
up to the fifteenth transfer, at which time the ex- 
periment was discontinued. 

I n  summing up then, it can be said that dex-
trose and phenol, particularly the former, cause 
partial inhibition or total disappearance of acid 
and enzyme formation in some strains af B. coli. 
These changes, together with the suspension of the 
production of indol and the characteristic colon 
growth on potato, make the B. coli approach if 
not entirely appear like the B. typhoszcs type or- 
ganism. These changes have been noted time and 
again, but in varying degrees, in those strains that 
are susceptible to variations, but for some uneu- 
plained reason can not be regarded as altogether 
constant. Indol formation would invariably re-
turn when these altered bacteria were transplanted 
into plain broth at frequent intervals. Lab enzyme 
would also return in most of the altered strains, 
bat not invariably so. The same can be said of 
the fermentative properties, but even to a less ex- 
lent. T'ery often, however, these characteristics 
appear to bc entlrely done away with, the change 
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beirig permanent as f a r  :IS could I?e made evident 
by sub-cnlturing into plain broth. I n  these cases 
observations were nlaiie up to t ~ omonths after 
the last exposnre to  the influencing snbstxnce, 
nia.kirig freqnent tralisfers. There eeemed t o  be  
no clefinitc rule of re\;rrsion, no (:onstant results 
and no r e l a t i o ~ ~between the reappea.rance of one 
e n g m e  and mother. The reappearance of the 
ferlncntiiig cnzymes in one sngnr was not neces-
sarily accompanied by those in other sugars. A t  
tirnes the forrnclztation of one sugar inight have 
returneil to nearly norm:ll, \ol~ilc others lniglit shov 
little or no presence of gas vv-itli the sanie strain of 
B. col*i. 


I€alo??hylic asnd Lincc Precipiftrling Bcrcterin: K. 

F. ~ < E I ~ I ~ E R ~ ~ I \ NAXD N. B. SMITTT. 
Of approsilnatcly 7'0 c~rltarcs isolated from the 

C+rea,t Salt Lake and from sea water from 3'lorid:t 
and the Bahamas three types of organisms were se- 
cured. Pselcdo?nonas calcis,z a new spirillurn and 
a new bncterinro were isolated fvoru tlis sea water. 
Closely similar varieties of species of Spirilltim 
a.nd P.~czido?nov~aswere found in water from the 
G~.e:lt Salt Lake. Both in sc:r, water and in the 
Great Salt I~alre these bacteria are aseocinted Tzith 
the precipitat,ion of c:rlci~inl carbonale. 

Rt>laZion of Crop to 72aotevial CTrunsfo,'malio?s of 
Nilrogcn in the so i l :  R. F. Iifi~,r,~~t~tii;uAND R. 
C. RIGHT. 
Progress rcport upon continuation of work re-

ported3 previously. 

T11.e T,1/2tcence of lTyd,roge,~-io?tC o ~ ~ ~ c ? ~ t r c i t i o n stL??on 
the Physiolog%cccl .;lctisil,ies of fBnciTlirs coli : 
W&1.&~.ANSFIELDCI,ARI~. 
Attention i s  eallcd to the importance of hydro- 

gen-ion conccr~lration for  the physiology of cells 
and to to its irnport.ai~cc for the sol~xtion of vari- 
011s problems of bacteriological c7hcinisl-rp. The 
experiments of Mic:h:telis and Mwcora npon tho 
limiting hyclropen-ion concent.ration for B. coli 
have been elai~orate(1 arid it is showrl t;ii:lt nltl.ioug11 
niinor differences exist there is  a limiting concen- 
tration a t  or above which all activity roases. The 
same results were obtained lvitli various c:nlturcs 
of the true colon bacillus. At tho limiting 

2 Rcllerrn:m, Kar l  I?., and Smith, N. Xi., ((Bai:-
terial Precipitation of Clalcium Ca.rbouate, ) ' JOPW. 
Fus?iingtox Accrrlcnay of Sciences, Vol. IT.,No. 
14, August 19, 1914, pp. 400-02. 

3 Kellerman, Ii. I"., :rnd Wright, R. Claude, 
((Mlrtnal Inflncncc of Cert,ain Crops in Relation 
t o  Nitrogen," Jo~cl.nctl..l?~zericun Socict.t/ of A.grola-
only, Vol. G ,  1914, pp. 204-10. 

hydrogen-ion concentration proteolysis is inhib-
ited. With increase in  temperatnrc the effect of 
hydrogen-ion concentration increases. The rela,. 
tion of this fact  to  t,he so-callqd thermal death 
point is pointed out. 

Arr e~an tp l e  is glvrn s l~oninq tlie urefrrlne~s of 
tlre hydrogen electrode in bacteriological rekcarch. 
B y  a, stnily of tli.7 1e:rrtion of the rncdiam a t  the 
close of the fernicntal~on it vvns xlio~vn that by the 
nsr of p n111o phenol a srlparatron of the colon 
arogenes fanlily could be aeromplished. The 
groups so separated ?Tore rigidly correlated with 
the gas ratio. 

Bnclcrzn o f  the Colon T y p e  Occ?hrri7~g ola Grains: 
1,. A. ROGERS, ~ I L T , T A M  ?+~AKSF~EIL~CLARK ANI) 

ALI(Y: C. EVANS. 
I n  an  eailier papei i t  was sllowrr that the colon 

bacteria of bovine feces belong to a very sharply 
defined type which was el~aractcrized by the pro- 
rluction of a re1;ttixely small ;tmonnt of gas com-
posed of hydiogcn and iaarbon t i~ox~de  in alrnost 
exactly rq~ia l  paits. 4 5tndy nf tlie gas produc- 
tion by 166 colon-like clrlturcs iron1 grains as  de- 
tciinincd undrr ca~efirlly controlled e o n d ~ t i o ~ ~ s  
shoned tha t  these culturrs could be divlded into 
three physiological groups. These were (I) cul-
tures g l ~ i l i g  a low VOIIIIHC compos(~d of carbon di- 
oxide only; ( 2 )  those glviiig a lorv volume and a 
carbon il~oxirle hydroperi lat io of 1.06 and ( 3 )  
tllose giving a high -h7olume and a ratio varying 
froin 1.90 to 2.90. The c~ilturos producing a car-
bon dioxide only were also distinguished by the 
rapid liquefaction of gelatin. 'rho lorn-ra.tio cul- 
tures, although agseeing with t,he fecal l,ypc in the  
gas production, TTeTo distingnished by the prodiic- 
tion of a yellow pig~nent.. The 151 high-ratio cul- 
tures werc dicided inin fonr types. N ~ n e t y  of tho 
151 liqi~cficcl g ~ l a t i n  dorcly, gave it carbor~ dioside- 
lijdiogea ratio of 2.50 to 2.80, producer1 a light 
cadmium pigment, fuilcrl to  forrri indol from try-
tophanc, fermented sacch:lrozo and glycerine, aild 
failed to ferment staiczh, in11lzn and adonite. 
Forty cnltnrcs failed to liqnefy gelatin, gave a jias 
lat io of 2.20 to 2 50, :rnd produced a light nemn- 
colored pigment, clid not produce rndol from try 
tophane, fermented s:lerlla~o-c, lactose and rafi-
nose, but allnost alnaqs failed to ferment the 
olhcr test sabbtan~eq. 

Two other groups, differing in their gas ratio 
:rnd fermentation icnction wele niade but they in- 
cluded a relatively srriall nunil~er of cultures. 
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(To bc co~ztinued) 


