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Introduction. 

In colDI'.lercial mushroom growill8 an unsightly spot 

of the cap and stem is very prevalent, especially in 

certain varieties. ~he spot, although not serious as 

far as the :1ealth of the mushroom is concerned, does 

have a direct bearing upon the market value. 

~he spot, which has been shown to be caused 

by a bacterial organism, discolors the surface of the 

caps. At first these discolorations are yellowish 

brown in color but become considerably darker as the 

mushroom grows older~ 

ti. J. Costantin described a bacterial spot of 

mushrooms which is very similar to the one in question. 

!J. L. Ma.truchot studied the disease in 1909 

describing it and assigning the manure used in the pre­

paration of the beds as the probable source of infec-

ti on. 
The present v10 rk has been devoted to the study 
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of the nature of the disease, the conditions favorable 

to its presence, and to the cultural characteristics 

of the organism causing the trouble. 

The work has been carried on at the caves of 

the l .... innesota 1 ... ushroorn Company at Ct. Paul. Repeated 

attempts have shown that the organism described in the 

paper is constantly found in the spots. It has been 

frequently isolated from the spots and when applied 

in pure culture to the healthy mushroom produces the 

characteristic discolorations. 



NATURE of the DISEASE. 

The "Bacterial Spot'' of the cul ti vat ed. 

mushroom, although not its worst enemy as far as the 

health and. yield of the crop are concerned, affects the 

salability quite seriously. Constantin(l) in 1892 des-

cribed a somewhat similar bacterial disease of mushrooms 

cultivated in the caves in the vicinity of Paris, to which 

he ascribed tbe name La Goutte. This name is explained 

by the appearance, on both cap and stern, during the first 

stages of the disease, of globules of a colorless to 

yellowish gray liquid varying in size from that of a 

pinhead to that of a small pea. 

Sorae time after the mushrooms have been 

picked , brown to greenish bro\Vll spots appear where the 

globulel:::l have dried, forming a sort of clammy surface. 

After having been under a bell jar in the laboratory for 

( 1) -~. Julien Costantin - La Coutte, Caladie Du Cham­
pignon ~e Couche. Zxtrait des Comptes rend.us des se'­
ances de la Societe ' de Biologie. (Seance du 5 Mars, 1892} 



a short time this clammy surface gradually becomes 

sJim y. ~he bacteria are to be found in this slimy 

matter. 
I I ' t h t ( 2 ) . t d . t• d. d 1. ...a rue o , in s u ying ·ne 1sease es-

cri bed by Costantin, mentions a peculiar viscosity of 

the cap at the place of ti:1e stains. This he ascribes 

to what he calls the active perspiration of the mush-

rooms, small drops or colorless or yellowish grey li-

quid exuding, in time darkening, and eventually pro-

ducing the c haracteri-stic brovm discolorations. 

I have not noticed any peculiar viscosity of 

the caps or stems of tho affected. mus roons, but thi 

~ ct. :!.s prob~bly due to the oomparati ve ly dry conditions 

in the caves vrhere the study of the dis ease was made. 

Ii is rather difficult t. o maintain a desirable humidity 

in the caves during the winter time since artici fial 

beating is necessury fer the production of the crop. 

This, together with a c on'tinuous draft, 1hic is rather 

(2) ~~.:rJ.I.:atrucbot - Des 11aladies Du Chumpignon De Couche 
La Gouttc. La Culture :Jes Cha.mpignon Comestibles l.fo. 24 
Juno, 1909. 



difficult to control under the existing conditions, has 

a tendency to lower the humiC..ity. ~:ence the liquid 

exuding from the cap of the mushroom eveporates so 

r pidly as to prevent the presence of the droplets as 

noted hy Cost an tin and :.:atruchot. 

EX TZTIULJJ C L;}.RAC :::RIST IC S. 

Accord.ing to observations made at the local 

caves, the disease first manifests itself by the appear­

ance of faint yellowish spots on the cap and stem, es­

pecially on the cap. As the fruiting body develops 

these spots become considerably darlr:er in color, some 

instances being observed vihere the color had turned to 

a rich chocolate brown. The appearance of this color 

is apparently due to a secretion formed by the infect­

ing organism. 

The degree of infection varies from a few 

isolated spots scattered about the surface of the cap 

to the characteristic brown discoloration of the entire 

cap. In a nmn er of severe cases not only the entire 



cap but also the gi11s showed the characteristic brown 

spots. Obviously · the disease is of superficial ori.gin, 

working from the epidern1is in toward the center of the 

mushroom. 

~he brown discoloration does not penetrate 

into the fruiting body to any great extent, the most se-

vere cases observed . showing the brown color but 3 or 4 

mm. below the surface. The s ots were rarely this deep, 

being observed only on a mushroom which had been in-

fected six or seven days. The area in the i1.:r-:ediate 

vicin.ity of this dark 'iscoloration presents a sort of 

yellowish Ylhi te appearance. In cases where the attack 

is not so severe the flesh is not discolored at all 
f but remains perfectly white. . As a matter o~fact the 

De sh is not in t .c least injured for culinary purposes. 

Ifiatruchot states that the discolored flesh be-

low the deeply stained surface may e7.:tend t irough to the 

gills. 
There seems to be no exact stage in the defel-

opment of the fruiting body when the conditions for an 



attack of the disease are most favorable. The first ap­

pearance of the spots has been observed Tihen the mush­

room was but a quarter of an inch in diameter, tlat 

is in the early button stage, while in other instances 

the fruiting body had gro m considerably before the 

first symptoms of the disease vrere vvident. This fact 

would seem to indicate that insects which abound in 

great numbers in the caves play a part in the distribu­

tion of the infecting organiems. These insects are 

chiefly those that live in manure piles, and of course 

are brought into the caves wit :i the rnanu~z used in mak­

ing the beds, either in the egg, maggot or adult stage. 

l!nother noticeable fact is that the mushrooms show a 

greater percenta3e of discolored specimens during the 

first part of the bearing pe~iod of the bed. At this 

time the n1milier of insects present 'is much greater than 

toward the end of the bearing period. 

HUMIDITY and 1.iOISTUR ..... 

That humidity and moisture are i~portant fac­

tors in determining the prevalence of the disease seems 



evident. The best crops nre obtained in that part of 

the caves '';here the humidity is greatest, but the spot-

· ting is also most serious, indicating tr..at conditions 

favorable to the production of large crops are also 

~avorable to the growth o= the organism causing the 

spots. 
The amount of infection varies considerably 

with the ·varieties of mushroons under cult:ivation. 

~he kinds rr:ost susceptible to the disease are the large 

\7hite varieties, · while the smaller and medium sized 

varieties are very seldom spotted. This fact is proba­

bly due to the longer time required for the larger 

varieties to reach maturity, thus giving the organism 

ore time in which to develop. 

ORIG EI of the DISEASE. 

':'he disease probably originates in the m ..... nure 

used in the preparation of the beds. ':1he presence of 

large numbers of micro-organisms in manure is a well 

known fact. One would naturally think that the process 

o!' curing the manure, especially if well donw, .rould 



inhibit the growth of bacteria, especially non-spore 

bearing organisms, as this one appears to be. Attempts 

to isolate the organism from the cured manure have not 

as yet been carried on satisfactorily, but work along 

this line will be continued. 

nrnc ULL. TI 0 n EXP:::R.I IGlTS • 

The general method of obtaining pure cultures 

for the purpose of performing inoculation experiments 

and for the determination of the cultural characteris­

tics of the organisms obtained as the results of these 

inoculations, is as follows:-

~ le mushroom from which a culture was to be 

made was first washed free of all dirt with ordinary 

tap water and then with distilled water. The skin was 

then peeled off with a scalpel sterilized with alcohol 

and burned in a bunsen flame• Small pieces of tissue 

were then cut frot:J the discolored portion beneath the 

skin and placed on beef agar slants. lben a good 

growth had ta1rnn place on these slants pure cultures 



were obtained by plating out in the usual method on 

beef agar and picking i~dividual colonies and again 

transferring to beef agar slants. Inoculations were 

made fron these tubes, although some inoculations were 

made from transfers obtained directly from the origi­

nal tube without plating out. 

Inoculation was made with an ordinary pla­

tinura loop using all the necessary precautions to in­

sure perfect sterilization. The bacteria 1ere merely 

smeared in a straight line on the surface without in­

juring the mushroom. 

The first culture taken from a diseased spe­

cimen is designated as culture I, the second culture ob­

tained from another diseased mushroom is designated as 

culture II, etc. Pure cultures obtained as the result 

of inoculation with strains of culture I are designated 

as culture IA; those obtained as the result of inocu­

lations with strains of culture II are designated as 

culture IIA. The culture obtained from an inoculation 

made by a strain of culture IIA is then designated as 

0 



culture II B, etc. 

The number of original cultures with which 

the inoculation experiments were carried on totalled 

seven, all being obtained from mushrooms that were in 

a more or less spotted condition. If mo re than one 

culture was made from a single mushroom every tube was 

designated by a number, as tube 1, 2, 3, etc., of 

culture I, II, etc. 

I~OCULATIOllS. Feb. 5. 1912· 

The first culture of the organism, culture 

I, was obtained on Jan. 22nd, 1912, fror.1 a badly af­

fected mushroom, the entire cap of which was deeply 

stained· The culture was kept at ordinary room temper­

ature and in forty-eight hours a greyish white growth, 

rather viscous in nature and accompanied by a very 

· strong disagreeable odor, like that of decaying mat­

ter, had commenced round the edges of the piece of tis­

sue. ~he growth continued to increase and eventually 

spreaa. over the entire surface of the slant. light 



greenish color was observed diffusing through the medium. 

Inoculation was made with a direct transfer 

obtained from tube 1 in the form of a straight line as 

explained under general methods. The next morning a 

brownish discoloration similar in appearance to the ear­

ly stages of natural infection appeared along the line 

of inoculation. The mushroom was allowed to remain 

in the cave for three days before it Tms picked. From 

this inoculation culture I A was made. 

The control mushroom over which a sterile 

needle had been drawn showed no mark whatever. 

nrocUT...J:.. r:iro1rs. Feb. 13. 1912. 

A mushroon about -t of an inch in diameter 

was inoculated with a direct transfer obtained from 

culture III which was made Feb. 8, 1912. The next norn­

ing a faint brovm discoloration sho 1ed along the line of 

inoculation. Forty-eight hours after the inoculation 

vas made the color had become considerably darker. The 

area of discoloration did not extend any further in the 

next two days. and the mushroom having completely e-



volved, was picked and culture III A was made. 

A small r:iushroom vms inoculated with a dir­

ect transfer from culture IV which was obtained Feb. 8, 

1912. A li5ht brovm discoloration was present along 

the line of inoculation on the following morning. The 

color had increased a little in width. Four days after 

makihg the inoculation the mushroom was picked and two 

tubes of culture IV A was made. 

A young mushroom was inocula-ced with a dir­

ect trans fer from tube 1 of culture V made on Feb. 8, 

1912, from a very badly affected mushroom. Within 

tv1enty-four hours gro 1th of the organisms had taken 

place as evidenced by the appearance of a narrow yel­

lowish brown line along the path of inoculation. The 

li~e had increased i~ extent and deepness of color 

within the following twenty-four hours. Four days 

after the inoculation was made no perceptible growth 

had taken place over that shown within the forty-eight 

hour period. The mus:b...room was picked and two tubes of 

6ulture V A were made. 



Control inoculations showed no discoloration. 

HTOCULATIOITS, Feb. 17th, 1912. 

Inoculation was made on a young mushroom 

with a strain of culture I A obtained on Feb. 9th , as a 

result of the inoculation with culture I on Feb. 5. In-

faction did not take place along the entire line of in­

oculation but only in three or four spots. However, 

these spots were distinct enough to distinguish tlmI!l 

from spots caused by natural infection. The musr..room 

1as picked and culture I B was made. 

Control inoculation showed no mark whatever • 

. 
IHOOULATIOHS . F ... rn. 20th, 1912. 

A mushroom was inoculated with tube 1 

from culture II, which was obtained from tissue just be-

neath the skin on the stem. Ho infection occurred. 

Inoculation made from direct transfer from 

culture III A, obtained from the inoculation made with 

culture III on Feb. 13th. No infection occurred. 



Inoculation was made on a mushroom i of an inch 

in diameter with a direct transfer from culture IV A 

obtained from inoculation with culture IV on Feb. 13, 1912· 

In twenty-four hours a bro'.'m line along the :path of ino­

culation was evident, extending clear across the cap of 

the mushroom. ~ithin forty - eight hours the line was 

fully t of an inch wide. A cross section made through 

the line of inoculation showed the brown discoloration 

extending about 4 mrn. into the flesh. On the second 

day after inoculation the mushroom was picked and culture 

IV B was made. 

Inoculation was made on a mushroom similar in 

size to the one above with culture V A. The presence 

of the organisms along the line of inoculation was evi­

dent the nGxt morning, as shown by the appearance of the 

characteristic brovm discoloration. Forty- eight hours 

after the inoculation the discolored area was about ~ 

of an inch wide, ana. penetrated the tissue for about 

4 mm. The mushroom was pickecl and culture V B was 

ma.de. No evidence of discoloration could be seen on the 



control mushroom. 

INO CULf ... TIOl!S, Feb. 26th, 1912· 

Inoculation was again made with a strain of 

culture I obtained by plating out. No infection oc-

curred. 
A mushroom wa inoculated with a strain of 

culture II obtained in the same manner as the strain from 

culture I. lo infection occurred. 

A mushroom was inoculated with a strain of cul­

ture III obtc.ined as the above. Ho ir..fect ion occurred. 

Inoculation was made with a strain of culture 

IV obtained as the above. No infection was the result. 

Inoculation was made with a strain of culture 

V obtained in the same manner as the above. The re­

sult of the inoculation was negative. 

All of the cultures used for inoculation on this 

day were obtained by plating out from the original cul­

tures. The plates were poured on Feb. 20th, and placed 

in the incubator at 370 C. The colonies in all cases 

developed rather slowly and did not show a sufficient 



growth for transferring until the fourth day after 

incubation. :row the majority of the colonies, in fact 

all of them, were similar in size, shape, and general 

appearance, the only difference being between the sur­

face and subsurface colonies, the former being round 

while the latter were 1 enticular in shape. !'hen looked 

at with the microscope under low power both surface and 

subsurface colonies appeared granular in structure. 

Pure cultures were obtained from the plates on Feb. 

24th, and also kept in the incubator at 37° C. until 

they were taken out for the purpose of inoculation on the 

26th. A luxuriant greyish white, glistaiing growth 

was obtained in all cases. noticeable feature in re-

gard to the plates poured and the subsequent cultures 

obtained from them was the lack of the greenish pig­

ment which in every case as present in all the origi­

nal cultuff/es and subsequent cultures made from them 

and incubated at ordinary room tanperature, which is 

nearly t~at of the caves where the temperature ranged 

from 15° C. to 20° C. The characteristic odor present 
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in all o·f the cultures, however, had not disappeared. 

From the results obtained with these inocula­

tions it seems that when grovm at a temperature con­

siderably higher than that in which they thrive on the 

mushrooms their infecting power is entirely lost when 

trensferred to the mushrooms at the ordinary cave tem­

perature. This interpretation may not be the true one, 

as other factors may have been responsible for the 

negative results, but to me it seems very probable. 

IPOCULLTIONS, llch. 4th, 1912. 

Inoculation was made on a half grown mushroom 

with a strain of culture II v1hich was plated out and 

kept in the incubator at 37° C. The subsequent cul­

tures obtained from plates were not kept at incubator 

temperature. 

Result of inoculation - neb"ative. 

On the same day a mushroom was inoculated with 

the original culture but no infection resulted. 

A mushroom was inoculated with a strain of cul­

ture III obtained in the same manner as the above. Ho 
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infection occurred. 

Inoculation of another musbroom with the ori-

ginal culture resulted negatively. 

Inoculation with a strain of culture V ob­

tained in the same manner produced negative results. 

A mushroom inoculated with the original culture also 

produced negative results. 

The a."Ile negative results were obtained with 

original culture and. with the strain obtained by 

plating out. 

Here again we have the same results as those 

obtained wit~ the inoculations made on Feb. 6th. The 

original cultures were five weeks old at this time, and 

it s ecms that the organism had lost its viability. 

IlWCULA.TIOrn, ch. 9th, 1912. 

Made with tube 1, third transfer of culture 

VII A obtained by the :plating out method. 

No infection occurred. 

Control inoculation showed no mark whatevera· 



IlIOCULATIOI~eJ.. t:c_h~~ih, 1912° 

Mo.de with the second transfer of culture VI 

and wit.1 a third transfer obtained from culture VI 

by plating out. 

No infection occurred. 

11ei ther of the so cultures \'/ere very old, the 

first being six days old and the latter being but one 

day old. ~he plates were kept in the incubator at 37° C. 

as was the subsequent pure culture with which the inocu­

lation was made. 

Inoculation was made with o. second transfer of 

culture VII obtained directly, and with a third trans­

fer obtained from the same origina_ culture by the 

plating out method. In both cases negati e resultu were 

obtc.ined. 
Controls she .re no mark. 

IRGOULJ~TIONS, ~ch. 18th, ig12. 

A mushroom ino'Julate v;i th a third transfer of 

culture VI produced no infection. 

Inoculation was made with tube 1, second trans-



fer of culture VII. .i:he follo·wing morning a yellowish 

brown line was observed along the path of inoculation. 

The urea of discoloration did not increase very much 

within the next forty-eight hours but became a dark 

brovm in color. .'!idth of line was about i of an inch, 

and the discoloration extended about 1/8 of an inch be­

low the surface of the mushroom. 

Another mushroom was inoculated with a direct 

transfer of culture VIII. ~o infection took place. 

Still another mushroom was inoculated with 

a third transfer of culture VIII obteined by plating out. 

Brown line showed up the following morning. The dis­

coloration was ~- inch wide and extended into the tissue 

for 1/8 inch. The flesh in the i1:.lIIlediate vicinity of 

the discolored area was slightly yellowish in color. 

Control showed no discoloration. 

l.ttempts nere made to obtain pure cultures 

from these discolored areas, l)ut in washing the mush­

rooms they ere allowed to remain in a 1:1000 gC1 9 
"' 

solution for five minutes, thus killing the organisms 

v 



that were present. 

IlWCULA~lOUS.i. Mch. 28th, 1~1,g_. 

~:.. half gro m mushroom was inoculated from 

tube 2 of a second transfer from culture IVE, which 

was obtained as a result of inoculation with culture 

IV on Feb. 20th. Characteristic brown discolora­

tion showed alon5 the path of inoculation the following 

morning. .Ti thin forty-eight hours the discolored area 

had spread and was : of an inch wide. The mushroom was 

picked and culture IV C was obtained. 

Another mushroom was inoculated with a 

second transfer of culture V B obtained as the inocu­

lation with VA on Feb. 20th. A faint brown colored 

line showed along the path of inoculation twenty- four 

hours later. In forty-eight hours the growth had in­

creased and the color was considerably darker. ~he 

extent of bro m colored portion, both in width and depth, 

was not as great as was the case in the inoculation pro­

duced with the culture from IV B. The specimen was 

picke and culture V C flas made. 



• nether inoculation was made with tube 2, 

third transfer of culture VII, obtained by plating 

out. In this case the -plates and subsequent pure 

cu tures were incubated at ordinary room temperature 

and the characteristic greenish pigment diffusing 

through the medium was ~resent. ~wenty-~our hours 

after the inoculation the characteristic discoloration 

was present in the form of a line 1/8 of an inch wide. 

The mushroom was picked forty-eight hours after the 

inoculation was made and culture VII was made. 

Inoculation was made with tube 2, third 

transfer of culture VIII. This culture was obtained 

by plating out and incubating at ordinary room tem­

perature. The brown discoloration developed in a 

si~ilar manner to the discoloration obtained by inoc­

ulation with the same culture on ~V:ch. 18th. The 

mushroom was allowed to stand for two days when it 

was picked and culture VIII ~ was made. Control ino­

culation did not show any mark. 



nrnCUUTIOI:-S, Aor. 9th, 1912. 

A small mushroom ab out -~ of an inch in 

diameter was inoculated with a culture obtained by plat-

ing out fro~ tube 1 of culture IV C. Plates and subse-

1uent cultures were incubated at room temperature. The 

morning following the day of inoculation the character-

istic brown color of the disease had appeared. The 

discoloration extended across the cap of the mushroom, 

for the entire length of the line of inoculation, and 

was 1/8 of an inch wide, penetratin; into the flesh 

4 mm. Two days after the inoculation the specimen was 

picked and culture IV ~ was made. 

Inoculation was made with a third transfer 

fr om culture V C obtained in the same manner as the 

above. T .e characteristic bro m discoloration was 

present on the following morning. The mushroom was 

picked after two days and culture V D was ma.de· 

A mushroom was inoculated with tube 1, third 

transfer of culture VIII ~ obtained in the same manner 

as the above cultures. lTo infection occurred. 



Control showed no infection. 

INCCUL TIOU~, Anr. 16th, 1912. 

Inoculation was made with tube 3, third trans­

fer of culture VII A, which was obtained by plating out. 

Infection as evidenced by the appearance of qrown dis­

colored line along path of inoculation took place. 

The specimen \1as picked and culture VII .B was made. 

~nether mushroom was inoculated with tube 3, 

third transfer of culture VIII obtaine l by plating 

out. The charactaristic markings developed in twenty­

four hours. After two davs the mushroom was nicked 
~ . -

and culture VIII B was made. 

In both cases the plates and cultures were 

kept at room temperature. 

The control did not show any discoloration. 

D ..... ..iCRIP ... IOU 

The organism causine the spot on cultivated 

mushrooms is a very small rod like bacillus, rounded 

at both ends, appearing slightly oval in .shape . The 



size of the organism when stained directly from the 

tissue culture is very small, varying from 1. 0 u. to 

1.5 u. in length, and about 0. 5 u. in width. 7hen 

grovm on ~eef agar and beef bouillon the size seems 

to increase somewhat, some organisms being observed 

that measured about 2.5 u. long by 1.0 u. wide. 

It is eas..; ly stained by the ordinary basic 

anilin stains, carbol fuchsin giving the clearest 

result. ~he different stains tried were gentian violet, 

a~eous fuchsin, methylene blue, Loeffler's alkaline 

meth7lene blue, and (;ram's method. The organism is 

Gram negative. Attempts ~ere made to stain the or­

ganism in situ, in the mushroom, using Kuhn's methy­

lene blue stain, carbol fUchsin and Flemming's 

triple stain, but no very satisfactory results have 

as yet been obtained. 

-'-'ndospores The organism does not pro-

duce spores as shown by staining and by making the 

heat test for spores. 

Fresh bouillon cultures of the organism were 



made from the various cultures used in maldng culture 

determinations. For control tubes fresh cultures of 

: acillus subtilis and Bacillus coli were used. 

The culture tubes were then placed in water 

heated to so° C. and were kept there for twenty min­

utes. The cultures were then imme iately cooled and 

placed in the incubator at 37° C. Ho growth was pro­

duced in any of the tubes except in that containing 

the culture of Bacillus subtilis. 

Motility The organism is actively motile 

as observed in hanging drops made from twenty-four 

hours broth cultures. Attempts were made to stain the 

flagella usin8 Loeffler's flagella stain, and a 

concentrated solution of magenta red, but no success­

ful stains have as yet been obtained. 

CULTURAL ClL "1AC T...:RS. 

rut:r:ient Agar. 

IThen a piece of diseased tissue is placed on 

a beef agar slant and incubated at ordinary room tem-



perature, the bacterial growth can be seen in from 

thirty-six hours to three days, appearing around the 

edges of the piece of tissue. This growth has a 

sort of slimy appearance greyish white in color, 

spreading out from and over the piece of tissue, and 

eventually over the entire slant. A greenish pigment 

is diffused through the medium and a rather strong 

disagreeable odor, like that of decaying matter, is 

always present. 

On plates obtained from a tissue culture 

the colonies very seldom show up earlier than the 

third day when incubated at 20° - 250 C. The colo­

nies attain a size of two to 5 mm. in three or four 

days after their first appearance. The surface colo­

nies are round, greyish white in color, shining, 

slightly raised. The subsurface colonies are lenti­

cular in shape •. nen seen with the microscope under 

low power the ~olonies are granular in appearance. 

"!hen transfers are made directly from a tis­

sue culture or from a plate colony, a considerable 



amount of gTowth takes place in twenty-four hours, 

which in three days will spread over the entire sur­

face of the medium. The growth, greyish white in ap­

pearance, is always accompanied by the presence, to 

a greater or lesser degree, of the green pigmentation, 

and by the rather putrescent odor. When spread over 

the entire surface the gro.wth looks greenish, due to 

the greenish colored mdeium. 

Potato Cylind~rs. 

I/hen grown on sterile potato cylinders 

the organism develops a rather moderate growth in 

twenty-four hours, sort of whitish, glistening snd 

slimy. The growth devel~ps rapidly, covering the 

~ylinder in five to seven days, the color of the 

growth turning to a creamy white or yellowish white. 

-otato ~~ 

.n abundant greyish w 'te growth is produced 

on Potato agar in forty-eight hours. 



Nutri~nt Beef Bouillon. 
CJ 

Cloudi'!.lg b i s to appear in from twenty-four 

to forty-eight hours. A ring or pellicle, very thick 

in some cases, is always formed, together with increased 

clouding. The disagreeable odor is present. A sedi-

ment forms in the bottor::i Of the tube in a week. 

Nutrient Gela!in~ 

In gelatine stabs , the growth is best at the 

top; liquefaction begins in forty-e:jght to ninety-six 

hours, ~t first saccate, gradually liquefying to the 

sides of the tube and finally liquefying the entire 

medium. Entire liquefaction takes place in three 

weeks or more. ~he 3elatiue tubes were incubated at a 

temperature of 15° C. - edium i:s: stained light green. 

Litmus !1 ilk. 

In none of the cultures tried was there any per­

ceptible change within twenty-four hours. Separation of 

the whey from the casein begins in from forty- eight 

to seventy-two hours, the color of the whey being blue. 



~igestion begins soon after and is usua~ly complete in 

about fifteen days. The litmus is gradually reduced 

until eventually no color remains except a greenish 

tinge, which is cba.racteristic of media in which the 

organism grows. It is a purplish green by transmitted 

light. 

Litmus Dextrose Agar. 

lio acidity is produced and no gas formation. 

Litmus is not reduced. 

Nitrate Broth. 

Prepared by adding to distilled H2o 0.1~ pep­

tone and 2i Kno3 (nitrite free). 

The test for nitrites was made after five days 

incubation, the tubes at the end of this time being dis­

tinctly cloudy. fo 3 cc. of the culture 2 cc. of a solu­

tion of ~'lmidonaphthalene in acetic acid and a solution 

of sulphanilic acid in acetic acid \iere added. pink 

color in every case indicated the presence of nitrites. 



Dunham's ~olution. 

The test for indol production was tried 

with Dunham's solution. The tests were made from seven 

to ten day old cultures. In all cases clouding of the 

medirun had taken place. After adding the concentrated 

and the 1falTO<> solutions the cultures were ..., 

heated for a few minutes and in every case the pinking 

of the medium sho·Ned the presence of indol. In some 

instances the tests were rather faint, but enough strong 

tests were obtained to conclude that the production of 

indol takes place. 

Fermentation Tubes. 

Fermentation tubes filled with muscle-sugar-

free-dextrose-broth were used for the determination of 

gas production. :.fo gas is produced, but a. clouding of 

the medium took place. 

I ethylene Blue lL~trient 3roth. 

nutrient broth tubes to which had been added 

a sufficient amount o::!: ?.~ethylene blue to color the medium 



a deep greenish blue were inoculated with the various 

organisms under observation. In from twenty-four 

to forty- eight hours a slight change to a lighter 

green was noti~ed, the change of color going on for 

t wo or three days after the first change was observed. 

The final color of the mediun is a yellowish green, 

thus showins the power of the organism to reduce methy­

lene blue. 

CON'.'..'ROL. ------
An efficient method of control for the spot 

has not yet been found. Different sprays were tried 

after the mushrooms had already made their appearance, 

but in no case save on the plot sprayed with a solution 

of Cuso4 was there a greater percent of healthy spe­

cimens than on the control plot. The Cuso4 solution 

used was rather strong, 40 grams Cuso4 to 1 gallon of 

water. Ho 1ever, the mushrooms on the plot sprayed 

with this mixture were affected by the spray, a sort 

of smoky grey discoloration taking place. The epider­

mal tissues were evidently killed, for a couple of days 



after the spr. yin0 wa~ done the mushrooms presented a 

cracked appearance. The different solutions tried 

besides Cuso4 were Lysol 1 cc. in one gallon of water, 

Benetol 1 cc. in 1 gallon of water, Sodium carbonate 

60 grams in one g,llon of H20, and -otassium carbonate 

75 grams in one gallon of H20. 
appnrently 

ni~ce the organiRnAoriginates in the manure 

it s eems obvious that the best method of control is to 

prevent the development of bacterial growth by treating 

the manure with some pro 1')er disinfectant. Jince the 

curing of the manure "oes not "estroy the organisms 

pre.:.>ent .:.n it, the proper time to apply the disinfec-

tent would obviously be just before the beds were to be 

made. ~he kind of disinfectant best suited to the 

purpose has yet to be determined by ex erin.ent, for sev­

eral f~ctors have to be c ~nsidered , especially the ac­

tion on the manure with re~ard to its fertilizing value 

and the action of the disinfectant on the spavm 1it1 

1hich the bed is to be s ovm. 



CO ... l Lu uI 01 •• 

A brown spot of mushrooms is a disease caus-

1ng an unsightly appearance of the specimens affected. 

The discoloration rarely extends very de~p 

into the tiswues. 

~fork c.t t: e !. .. innes ota ~ushroon: Cave.:i has 

resulted in the icolation of the organism. This has 

been done by repeated inoculation~ and re-isolations. 

The inoculnttons with the various cultures 

obtained produced discolorations very similar to those 

cause by natural infection. 

The or~anism causing the discolorations is 

a small rod like bacillus with rounded ends , somewhat 

oval in hape. 

This organism is moti e as seen in hanging 

drops from twenty-four hour cultures in Nutrient Broth • 

.. ttempts to etain the :..lo.gel le.. have so far 
un 

been successful. 

~.ttempts to stain the organisms in the tissues 



have not been very satisfactory. 

The org2nism is easi y erown on various cul-

ture ~edia. That it is a reducing organism is shown by 

the reduction of nit rc.tes, the reduction of litmus in 

litmu 0 milk, and by the reduction of methylene blue. 

When grown in ~unham's solution it produces 

indol. 
.. .. pparently the manure used in the mushroom 

beds is the origin of the organism. T is has not been 

definitely detennined, but it is the intention to con­

tinue the work along t iis line. It is the be lj ef thc.t 

iLsects are to a certain degree responsible for the 

spread of the disease . 

• o effective method of control has as yet 

been obtained, but experiments are to be continued in 

an endeavor to secure a preventive of the disease. 



Plate I. 

Plate II. 

Plate III. 

late IV. 

EXPLAN ... TIOH of PLA~1ES. 

Three mushrooms showing different stages 

in the progress of the disease. 

Mushrooms inoculated with pure cultures 

obtained from cultures III, IV and V, 

showing the discoloration produced. 

I.iushrooms inoculated with pure cultures 

obtained from cultures IV A and V A. 

~etri capsule of Beef Agar on. which a 

number of insects caught in the caves 

were allowed to walk over. 



Pl ate. I 



Plate.JI. 
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