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H>jso clos=ly speciulized as to bhe incapable of growing
under otaer than th2ir accustomed conditions, Many Of
" fhe para8ites are guven confined exclusively to a single
family of piants a& therr kost,.Amoné the supropnritic
monlds we do not know that any of then are 80 rigarousiy'
confined to one kind of food, but there hasS been suffi-
i

- - w .
cient observation of tneir hrabits to warrgnt thre conclu’

that all of tee varieties wigl not grow egually well on
a 8ingle variety of food, or soil, Vet I have thougrt

. & 7

that the minolino of animal ard veoXtahle motter wonld
most nearly accomodate all;and have persued this plor

I »my enlffualifons.
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“he Culture Medium.

Prepare a beef brotr as follows;
fhorougk\fy bruise a quarter pound of lean beef and
digest it for ong hour In one guart of water at the

boiling temper:nme. A rice cooker, or some for';'-*z ef water
bath srould be used,

Treat a guarter pound of dried peacnes, Or sz:mt‘ lar
fruit, in tne sare way. Strain out the broth8 thus pre=-
pared, mix them in equal parts and filter through ord:’r.-..T
ary filtering paper.Such drothrs are generally found to
bé acid in peaction and .;;houzte he nutratizel witn bica™-
bonate of soda.

raly

Now add about one,grain of pepsin to the ounce orf
broth and digest for siz to twelve aours. Place thre

broth again in the rice cooker and nold at the bolling

temperature for one nour.,
When partially cooled add ordinary gelatine sufffcient

to produce a miLiture that will not run at ordinary tern-

pe-r"atu;r"e. This may be made Stiff enovgh to onswer 58—
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@ for all except the warmest surmer weather;say up to 86

degrees Faar. For cultures at « aigher temperature the

gelatine from Irish moss may he used inetead of the an-
fmal gelatine.

After the gelatine has been added and found to he
about right,t&e.wnOZE Should he stratfned through a close
cloth, or passed through the ordinary fillering paper.
This fs hest done at the temperature of live steam In
the steam Sterilizer,as but Irttle of the gelatine will
pass througr the frlter In tae open air., Howsver If trne
gelatine I8 nicely Strained througn musSlin it wilé an-
swer fairly well for the major part of this culture work
After the gelatine s properly cleaned It should pe
poured fnto tubé;_for use;ami £t s at tafs point that
the greatest care should b2 exercised in order that it

may keep perfectly.The tuﬁestﬁouzd be seuledwitr cotton

and heated ¥n an oven unitil! the cotton shows a tinge Of

brown. Trhen a little of ire gelatine skould b2 poured

fnto -eacs of the tubes and tne cotton Siopper immediats-
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1y reploced. After trhe tubes are thus filled they srould
be packed in crates and placet In live steam for one
Sfull rour. Immediately a ter they are removed from tris
a rubber( the ordinary rubber dam)should he securely tied
over the cotton to prevent evaporation. This rubdber dam
should he sterilized witr bichloride solution bdefore It
e put on or It will be 1ikely to convey Spores of itre
mouldls to the damp-cotton which will grow through it and
reacn the gelatine.

The tubes of gelatine thns prepared are to he {aid
away for future use.lf all of trne stepfs of their steril
fzation have deen properly performed they will keep In-
definiteiy.?heg are just as good a year or mtmm (wo arter
they are put up as wken\fresﬁ,

Waen ready for cultivations, cleun one dozzen, more or
Zess{glass slides(the ordinarv one by three Ifnrnch are

—~ goodJ)and sterilize them by heat. Have thre tube of gela-

tine warmed 8o that It wiil run freely, and as soon as I&
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from drytng.

the slides are sufficiently cooled, pour a few drops oOf

gelatine on each, forming a mass ong hRalf to taree quar-

ter fncnes in diameter. These should now he placed with-

out delay under a dust proof vessel with suffictent wal-

er in the dis@ﬁt its bottom to prevent the gelatine

These are to be used rfor planting as 0C=

casion reqguires.

Collection Slides
Prepare these as for planting except

that the gelatine srould he spread over thre slide so as

to give the largest surface posible. There should be

enough free space at either end for convenience IR hand.

ling.

Collecting Varietres.

Varieties may be collecfed from ploces where they
he found growiﬁg;as‘from §ellies, stale bread,cheega.
or any thing trat {8 found *mouldy®.and the plants trar
,fgred immediataly to the culture slid2s by 1cuns Of @

e lean needle point, or platinum collecting wire, waicrn I8



better because it can always be c leaned perfectly bY
exposing {t to a red heal.

The more Succes:ful collection of variteties, howeVer,
is done by nolding a coliection .Stide cloke by and
f‘;‘gfgng up a littie dust froow a sufq, cusnoned chall,
carpet, or dusting from a window si!i:fndeed,any where
that dust collects the spores of the moulds will? he #Fom
fornd, and will be caugbtlon the ge?aﬁge with the dust.
U@gr faverble conditions taese will grow promptly and
colontes corresponding to the varieties of spores caugh
wil? develope side hu side on the gelatine. These varie
ties are to be watched until their sSpores begin to ®ipe
and then transplanted to thre calture slides, and thué8
pure tultures obtained for observation. Ortsn 1t wiil
happen that varieties that develop slowly will be found
orn the same Slide with those taat develop rapfd iy, and
the szow growing plents wiil soon be over-run by the
rapid growing ones,ani l0&%. This may often he avolided

by taking up some of the qjeﬁ?ium of the slow growing



e
plont on the platinum wire and traensfering that fa ire
culture siide instead of waiting for tne development of
the frult. Indeed many plunts are so slow In deve lopinn
their fraft that taey must he transplonted fn that way
througn Several generations before their fruft will he
found.

u
Cultre Dishes

A common sSaucer with the 1id of a smq%h butter dish,
or jelly drcnl(glass)makes an excellent culiure dish. The
gluss lid saould fit a little inside the rim of ine
saucer so that it may dip into water placed in the Sau-
cer;or if it fits farrly close it will answer well with-
out towuching the water, Ploce some bichloride solution in
the sawcer, and pluce fn It a block of wood on wrich to
lay the slides so as to keep them out of the water, cover
this with a peice of clean white paper which hus heen
~ mofstened with bichloride solu}ion,on which to lay the

siides. Without this precaution of pofsoning the witer

azd blocks and pupers the whole will soon b2come infe&-

P
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(" ted wita growidg moulds which will contaménate the cul
tures, Vitn a supficient nunber of tagcetne cultures
can be carried on indefinitely.ft is of the utmost Im-
portu%ﬁ thut tne table be kept frze fron dust, und taal
the cuiture dishes be not opencd wnen tnere (& any dust
ast&? in the room.Also that the greatest care he nhad In
the hardling ef the spéciﬁenks in the opern air be obser-
ved on accound Of the ext;eem iability to‘contamination
by trhe Introduction of spores that may be floating in =
the atmosphere. Another source of contamédation thatl has
anuoyed me exceedinglu Is the microséops irself,wﬁich =
will hecome contuminaited withr the spores of difrerent

varfeties, and conv=y them to lae slides under examina-

tion urless great diligence in cleaning It be ohssrved.
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® Saprophitic moulds are compossd;

Uf a delicate Mycelfuym wrich {8 indefinitely hranched
and spreads horizontally ¥Ia, or on, the sudsircinus on wh i ok
£t grows. Comxion to wall ©° tr= moulds. !

F d@%cwte Frlaments wricn Spring fro the myceliuw
and grow upward ta10 the alr.loese may be branched, or
simple. For all of these I shall use the term Hyphae
A few 'of the moulds rave no huphee

van-celied

Of the fruift.or sSporegs. SOuerf the moulds hrave two
or more kinds of spores or roprudnuctive cells. Uf trese
The precognitiom of three kind: wriil probadly answef our
purposes

Ist. 7rue spores.Zrat form of tre fruit which retains
its vitqlity for an indefirnite period.

2nd. Goridia. éﬁpore profusely budded off from tre
mycelium op ryphes of certain varfeties, and which szem

rjgesténed_for immedrate growth, and which probably do not

retafn thesir vitality for any considerabdle time.

~e——-
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the enlargement—orFf ceritain

(";
Gemrge, A spore “ormed hu

jointe of trhne mycelial or izypi%a! Ffilomenite.ifrnfs muy he

Q@ true spore,or one of temporury functiornsy, Tney s

to bear some relation to the tuders of tre pigher plonts

: .8
The spores may be free ,or ia spore m:es.??;ru mity He

wagy—te stimple,or sgeptate;i.2.composed of ssveral parts.

Sporéphrores are short stalks bdranched from mycelial

or iz;fﬂhﬁa? tareads on whick sporzs are borne, Such SEEEa

branchres bearino, ogonidia will be called Gonidioprores.

These terms will prodably be sufficient to describde
what I hdve seen withi out the complexity of a more es=-

tended use of botanical terminology.

The principal d:*‘ttngul sﬁuao features of the vari-
<t Lo bl MW,W b
z‘fzc;:‘ formation ag%

i

ties of the moulds ﬁﬂln the manner of

s or=s, 7he nm—nzt-sr' numbher form their spores ogtre

hjph(k and are termed Hypheomycetes. I know of no term

havinog been proposed under which to group the non-Aypi-

%a ¢ mowlds,

LY
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® No.[l. Pencoyliwm Gicucrm.

| :",:'};)"-_-.'.‘_ T O=T Famr ¥ T iife?y brenphod dand
drvided by jofnps @& {1 grows o0lder. 1ve Hypneo prise
CORIcvPeransously wida tine growtn 0F the mueoslium, They

draneh moderatély,and at the apex divide dichrotimously
Jorming fron two (o efght Spor@phores upon ire apices

of warca chains of round Spores are abjointed, six, ten,f;
'twent% or gven mor= fn a ehafn. IThess fbrm a kind oFf
brush, the aypheai: siem repressniiong toe hondile. fn sone
the chalns oF spores are more or !9ss-spread,wh£2g in
otners lrhey rematrn in a compact bahJJ;(I?équZooking
as If they wera aggilutinaetel fogether at thefpr dretal
ends. 1he spore& are coloriess, or wetie, at Pirsg, but

_ » |

become green as tozy riper. Sporss ars formed proptly,
arnd while the myeceliun and kgphgg ar= Y21t In active &=
growth;and as they begin to ripsn in ihe center, or older

~ portion of rhe colony tals becom=2s grown, usd savdss OFF
_{"\ ] - »

Into i:e wnite unripe sporses und Ffinally into the mergin

of seni-transparent naked aupAel ond mucelium, Vren Fully
N



a

ripg trhe color H20DmES an GsAy ‘green or grey. AU thie

téime fne spores loosen reedily avd are apt to he earri=

ed by ey bdreacin oOF arr,
Prhe _”;.-'f"'—'C‘_F._/!t"[:“ 7 S adrariiant O
8 SL0re8 ar= QINOEt orntpr=.ent,A g8lide o7F oeiating
ecposad to trhe arlr for an hour will raresly rfail to de-

, 2 1 , s
velop onre or more colontes of penecylium, It ¥s tnerﬁr

a great pest In *he culture of other varfeties, as It IS

continually developing where t s not wanted,
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Mo2. Aspergfllus (Flaucuw.

Spores round, MNearly twice as large as those of
Penecyltum. Phe muceliun s profusely branched and ralrer
stroncer than that oF penscylium, The hypr@e do not riIss
guf te contemporaneonusly witnr ifne growtsr of Ine o2l TUm

. 5 .
but come a little latee ,and are more spargely de s tri bu-
ted. The great=r aumher of the hvphea are withoul Aranc’
es, and rise straight to about an even Afgnt and put out
a pounded nob at tas apex supported on a delfcate teril
al point(Fiu.2.b.)7 78 enltarg=s, and puits out frow ine
upper, or Jistul, hemni sprere a numdEr of 820rf Spordpsoreg:

L]

from the apfeces of wrick rormd spores ore abjointed to
the number of 2fght , tea, or even twenty, In tre form OF

(Fig.2,c,& d.) ;
chains: the distal spores befng the o!derv\{hése gpores
are white at First but hecome greeir a. they ripen giv-
iy tae celony u yrecisisn appearance, inis ripenlng begl.
in the center of trne colony und sprzads to ine peripi=

ery, so that tire formatfon of thre spore-heads and the

""Re B AT eriees B . oa e e s At THhE S@moe Trwmeo
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As the spores become deaa’-m‘pé and dry they loose e
their brightness and agssume a greytfsh appearance. Wnen
planted on gelatine they s,or'ovut tn fromn twenty four to
forty efgnt hours at a tenperature of 88 degrees.

This plant has also anrothr2r Spore occurli.g on anotiae
for: of Ayphd@ thal! arifses from the same rrzyc:-:flium as
those bhearing the Spore hAzads. In mos8t of my cultures
these hrupral have bdeen absent or very s;uarcgezy destrib=
uted, and in only two out of twenty ca!on:’es'obser‘ued
have I s=en this spore, 7he nyphaR bearing them are very
Slender', aad freely bmmci‘;eri’ ard usually rifs- ahove the
spore heads, The Spores are not free dut arz in Spore &=

cheane
cases o/ an orange color, skd,almost large enouyh 1o Be
se2n with th=2 naked esyelhre formalion oF these are wezé
| A3
descrided by Sacasl(p.267,.) undzr tne nams, *rotewﬂ. ¥ §
have sfngled out these Sporzs and plant=2d them carefull,
and have found no difference in the resuliling colonies

fron those derfved from the spores from the spore hreads

Sachs regards the piant dbearing the e BOOPS " paBen e
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No,8. Pullulans.(Brown) DeBarry.

This plant has a heavy mycelium thrat becomes jointed
early ¥n fts growth.At each joint of tae mycelium oblong
gonidia are abjointed and hecome free.(Fig.8.)Arterward
these seem to be formed frowm: all parts of tre mycelium
and are given Off tn Such numbers that the mycelium I8
completely obscured and scems to disappear, so that the
central part of tas codony f: a neap of itnese gonidia
with a fringe of myceliwn around It. In sone of tne
piants the myecelium s but Spargé:y branched, and fn thal
case the course of thre rsolated branches becomes é broad
line o  gonidfa. No hyphrea ha%‘baen observed,aii no -oHR=
other form of spores. At first tahe color is slightly
yellowfsh, but as £t ripens it becomes brown. These gon?d
fa grow promptly when traasfered to fresh gelatine.

In the process of ripening the gelatine melts down,
or becomes fluid, and the whole hecomes a slimy mass.

No.4,This plant seems to be like no.8 in every par-

ticulur except tnat £t £8 rose red fnstead of brown.



Ie
~ different from the aspergfilus that does not bear tkan”_
while DeBarry and Cooke thatnk that the plant ¢s the sam2
and that the orange spors cases are a result of secual
conjugatfon;and are therefore the Itrue spore while thos2
borne on tre spore .heads are to be regarded as gonidia.
None of the colonizs which I derived directly from th=
Spore cases reproduced théjm.(avauLcAMquj
ASpergilZus is‘fafrly common tn this locallly, though
it does not occur on collzction slides as frequently as

penecylium, and some other varieties,
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No., &6, £g£lutgns.ﬁyghe¢?.

(There are several plants that I shall designatle as
puliulens hecause thi?resemble it more in th2fir form Of
growth than any others with wihichr I have hecome acqualind
ed;tboé% really they afre very distinct from it. I rave
found no description of threse In the books.

This plant has a h=avy &nt#wnhdbrbranched myceliun
that covers tne gelatine very intimately. It of ten form.
heavy expansSions of the mycelium, and the myc@lial tnreda:
fuse togethrer at points of meeting in Such a way as to
form a very intimate plexus. It buds off no gonidia from
the mycelfum as the puliulans,ﬂb.é; hut instead puts up
short thick gonidiaphrores two to féve times as long a8
broad,.and a 1ittle inclinel to be club shraped, the upper
end beinu the larger. On the ends of these gonidia ore
are budded off #n rich profusion.,(Fig.4 fs apscheenmatic
representution of it.) At first two or three gonidia

will be seen on the end of a gonfidiaphore, the numnber

inereuses until the whole upper end is coverzd.Then the
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begin to fall away, and new gonidia are budded off In ths
places of those that have fallen until these cells com-

L
pletely cover the field and hide every rhingAfrom v 2w,
The gonidia thus formel cannot well he told from thse

7

formed in no,é, and to the naked the plants 2ook much
the same except that No.& is much the denser, the cells
pi{%}ng up to a considerable talickness on Ire gelatine.
As tne plant ripens the color becomes a dirty yellilow
color, and the gelatine melts down and the whole becom2$
a silfmy mass that will sometimes run Off tne slide.

I have not certainly discoverzd any otrer form 0f spore
for ‘this plane@, though in one case I saw some dark round
podies that were probably spores,Tne colony was unfor-
tuna tdly destroyzsd by an aceidentfﬁefore I had the apﬁo:

tunity of proguing trem.



(‘—b)LaC ’L /)CLA'{&#'L{(‘L*"'“‘Q - ‘: 2 1 i'.‘ . .. £ 41 . FOiTere 5 a e
At21.4 Clta
7

n
v
/




78

& No. 6. Bluck Pullulans.

In the colony two or three dawvs old this plant ¥s
generally almost exuctly like No.8 botr in fts myceliunm
and in the gonidia formed. But at about this time It
puts up an abundant hryphes.and this ¥s of two varteties.
In some of the colonies the hypnae are white, fine and
fuzzy, and inclose the colony In a Snow white doun wrich
renmains Standing arfter the othrer parts of thre colony
hoave melted down into a slimy mass.“?hesg.wmite Ruphrea
begar no sporszs.

In other colonies ~arheaUy,jo:gteJ,ﬁtiff nyphae are
put up whiter are black, or vary in color from a light
brown to a coal black that is perfectly ﬁﬁﬁfﬁfhkhese nY-
phee bear a considerabdle number of round black spores'
which Seem to have a rough coating that ¥s perfectly
Q%giZ?%Tg.B.J The colonies In which thzse spor-s £2§

53 rforma.l are solg%gﬁ;??hat Ft hae not bhee=n posthle for me

to acertafn just how these sSpores are formed, or their
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exact position on the izypi:%"a., but from what I have been
abdle to see by reflected light they seem to he formed
on the terminal ends of the hypheeg, and afterward the
nyphag push them to one sfde and continue their growth.
They are generally not very abundant. though when the col
ony, or rathrer the substratum melts down a considerable
number of them may be found in thre mass. In this posi-
tion many of them are found united by twos as sShown In
feoure 7 which ¥s probuably a cozzjug:;rt:'mz""of the 8pores.
In the matter of growta, however, these double 8,0r=8 §20u
7o dif_r‘eren-ces from the single spores.Both grow readily
with like resultc.Colonies grown from tre round spores,
the doubie s;;ores, the gorzia"fa, or the germae, which I will
describe presently,present no choractertstic az‘f';r’ef'encés

In atl of tre earlier stages of the gr-owtizA thece
black hyphgg- have a greaesy, or watery appearance which
N yrfa e
couses RE to reflect light in Such a way as to he very

exasperating to one trving to deterv.ine the particular
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Jforme of the parts.But after the orowtr hegins to over-
reacr the gelatine, or when the hyph%ﬁ~auer-reaeh the
mycelium they becorme dryer,énd seer. to assume a differ-
ent form. 7The mass s less dense and qftem'branches may
he well seen abont the marging giving the appearance
shown In fig.é6. Trat fs, they become broken up into chain
of round cells. trese are‘less densly blackthan the round
spores. They do not very readily fali apari, but wien
transfered 10 fred$n gelatine they grow promptly, manifesS-
ting all of the qualities of ine other forms 0F Spores.
Tnece are therefore gemmae

7his plant seems, then, to have rFour kinds 07 Spores,
ail of wnicn grow with equail Ffacility, and produce simile
resuzr;. 7he: e results are, however, vey perplexing, and
I am not yer absolutely certarn rrat L have not been
dealing with ¢ mixture instzad of a pure growlth, even
though I have repeatedly singled out, and planted seperi-

ately the difrerent forms of 8pores. For instance, in
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one case [ &ingled out and piantéd round cells from a
coal bluck colony, scw taem Sprout promptily, and was away
Jour days., Un my return £ found a Snow wnilte covlony.
I ecxamined ¢t carefully and replaced It under cover.
the next day [ found the white colony surrounded by a
ring of coal dlack growth, Lhrs was maintained during i@
the remainder of tnhe growts of that colony.Un several
occasions I found a ring of wiite succeed a black colony
Or tahere may be black splolches In a white colony, or the
reverse.Ur agafn some or the colonies areall black or
all whrte. Or }ne colonies may not be very hlack Hut
only look as if they had been scorcrhed. In this case
none of the round sporec are formed, but threre fs an

abundance oFf the oemmae,
On seeinp these difrferent colonies growing they seem

to be entirely dirfrerent species, yet the same 8Spores
seem to produce all of itrne different kinds In sptte of
my best endeavor to keep them free from mixtures, and I

can hardly conceive trat [ have farled.
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No,r dAlgernaria. Deliurry.

Spores seprate. A rapid growing branched mycelium i
that spreads over the entire gelatine. The hyphrea rise
at once with the growthr Of 'he mycelfum ard hranch
into a moderately thick web. Later thre spores hegin
to form.7nese are large and prominent and occur on
ratner Sforit Sporaphores ragi arise frov ire nypnreda
as laterai pranches.(¥i1g.8.) Up fto trnls tivme in€ col-
ony 8 wnite, Dut us ine SpOr=s oggri U reper 1T 0=
comes darker and finally assumes a dark brown color.
This color £8 due entirely to the spores which are
very abundant and seem to form the principle bulk of
the plant. Fach spore fs divided &3 irregulorly
by'& considerable number of cross markings,and wme;
planted each of trese divisions seem capable of giv-
ing rise to a sprout independeitiy of tne otners;at
teast I hrave frequently noted sprouils aupeartng at

difrerent times from the different divisions. 7he
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general form of the spoee is fairly shoun in the rl-
lustration.This is therefore a compound spore ratrer
than a épore case filled withr inlependent spores;and
wihrat Botanicts term a septate spore.

The oldest spore in any gfver chaln is that next
to the hypheal branch,while the most dlsital fs always
the youngeéZAIso the growih éf the one & usually
comp leted hbzfore the nect ¥s budded out from ¥ts
distal extremity, and It & not uncommon to See new
spores growing at the extremity of the chaln, or brd e
budding aur:from the side oFf a mature épore when
mos&t of the spores In the chafn seem to be Ffully ripe
The form of the colony e neat and compact and uSu-
ally free from projecting hyphea, It s odly Ovcasiéﬁ.
ally that a few 8tray hyphea will produce a orsy
streak ahove.the mass of spores.

I rave found this plant quite commonly on my col-

lection slides.It presents three varieties thal nave
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distinctly maintalined treir dirsrrerences tarough twelu
generatéons.and it s guite probahle thal there are

otrer varésties that I rave not se<en.,

No.8. Alternaria. Burf.

Spores of the same form as those of nuuiber .
The hyphat grow considerably longes iut t-e colony 18
meron less dense. The spore clusters are less dense
and whren ripe are ligrter In color ftnclinine to a

yellow or bufrf.

No.8. Alternaria. .Grey.

The form of the spore §§ the sSame as in tre broun
varéety and are of an ash grey color when ripe. The.
colony ¥s very ligat and fioc%ulent, and tne hRyrhee
are very long, often extending out over ine margins

- - - ah -
of the 8lids in every direciion. The ayphew of trts
vaurfety continue to grow arfter ire compi=tion of the

A
formation of the spores and covers them in with o 11g]
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@ Sfloculent mass that is nearly snow white.

No.I0. Bead mould. Brown. Vo .Author.

Spores round,and about one third as large as
those of Penecyleum. They grow readfly and fofm a
skort/m dense mycelfuwmn waich rarely spreads
over ;:r}z area of mor> than an efgrts fnch fn diameter,
The '):ypher.: rise contemporanceously withr the growth of
the myceltum, are srort and citrafoht, wfthont branches,
are ahundant, for-fnuv a dense mass, :nd eacn abjoints

S¥ngie
Ac’win of round spores Ffron fte distal extre-Ity.

3N ]

hese pralns contain from ten to twenty 8porss each.
The color o the colowny is white at first but bhecomes
Armown, or almost hlock as the spores ripen, It obtains
fte fuil growtns In from three to five days.
: ’ 5
No, IT. Becd Mould. Grey. No Aut yr.
This mould ¢ simflar te number ten only that the

color of rpe ripe gpores s orey Instead of brown.

%‘ éfb«. e /féa (_Qaft'{u»q_ 2 L/W Wl—% m—.,/lm

e T gl
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No. I2. DBead Mowld. Red. No Author.
Tris moutd £s 8fmilar to nuwher ten only thal the

color oFf the ripe spores Fo ros= ped fretfead of brows

No. I8, Srnap rould, Grey. No Auther.

Thie ifttie plani, thougn Tts c.;ofdr.’;;f fé?’ o Ihe Ri=
ked eys , 0 very stmiiur to tauy oy many Or ine 70U L
aeg to decerve iy m): i ewpert, probubly belongs 10
a ruery dipferent class F~plarmrte Properly ¥t has
neither mycelium Ror aypsod.

Tre spores vary from round to oblomg ofra:n peing
twice as long as bdroad, and the ronnd 0nes are pener‘--
ally ahaut.@ third8as large as the Spores of p.'erze._-:
cyleum, Trey grow promptly when pliced on pelutine;
and form 1 sror! taread no thieker foan the Spore, an
onily from four to Stx or efghl tim=2& ite !engﬁiﬁ'ﬂze's%

sw tend horizontally on tre gef%an’ne or rree fnto the

atr.facy gererally extend horizontally fn_fm the mar-
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gins of tr= colony and rise fnto the alir In the C=nh-
tral parts. On the end of eacé one of these threads
from three to five spores are formed, jotr on the hoPf-
izontal! and ctanding threads., Trere {€ no movement Of
the sSpores to be seen, and yetl frec spores dre-contin..
ually se.—*?z scattered arornd the margine of the colong
and these at once begin to grow, and taus raptldly exk-
tond the colony. In thfe way thre colony will some-
times extend to ac much os an fner In diameter ¥n a
wesk or ten days., How are thesz Sporss sca ttersd?
Thwis I have been unabie to determine,ihre colony bofoam o
becomes so compact that notainc can be done wi th ERe
tr nemited lfght.ond I onily know that In watcking.
the maroins and ficéne thre position oF ine aut?tn'rzg'r
spores there soon comes a littie flush aeross the
field, and a spore {8 Iying whers there was none the
moment berore. They are evidentlv snaped out from th

standino tarcads in some way; but wratl may be the mec



anfsn by which ft ¢ accomplished I have thus far
peen unable to determine. The color of the colény rs
a liont grey, attafning o tinge oOF yellow as ¥t gets

a 1ittie old.

No.I4. Snap Mould. Red. . No Author.
Thfs plant £s similar to number thirteen except

that £t Is red fnstead of grey.
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No.I6. Red Cromogen. No Author.
The sporzs are round and coul black.frey seen to
b2 covered closely with very short protuberances, and
ars large enongh to he seen with o pood hand maonie
fier. They are probably spore casgs inclosing a numi-
ber of small spor2s. The mycelium s tntimately
branched and spreads quickly over all of the gelatine
on the siide wnetaer it be much or little,ine aypngs
rice contemporangonsiy wit, i(ne gPowin Of toe myceliz
are long and branched, form a very thick web that grow
out over the margins of t e slide fn every dirsction
and fF the papers op which the stides are laid are
not poisoned it will attach fitsely to tre paper and
spread on that also., The growtr Is write wt frrsi, ‘
brt as the arowth proceeds it hscomes o beautlful pth
pink. If now the slide is turned over ¥t will be feq‘s'
Found that the wrole of tre gelatine ras become an ¥

fntense carmine color,and a closer ecanination Srows
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that the pink tint §s caused by the color showing
throughr the hyph%a! web, and thatl the rypree hrave not
changed their color. As the colony pecomes older and
more dense this pink color of thre colony fades and
is replaced dy a light yellow rue which gradually
deepens as the plent grows older, Vhersver it grows
out onto the paper tnis fs also stained an intense
red. The hywkgh-of thie mould are often a full nalf
inen long, und En old colonizs little tufts of fresha
Ayphea of a lignter color taan the old spring up nere
and there and varigate Its surface.

Gemmae are formed raths2r Sgaréelthpearing as
occastonal short roundesd joints on tée hypkég;fhese
sprowt promptly when placed on fresk gelatine.b;t
they are often di ficult to find,and as tre 8Spores
are rare I hvae been compellzd to use mycelium fre-
gquently for tr nsplanting ft and Inis fs so uncer-
tain of growta that It haéd occasfoned much difficully,

I found tre first spores after keeping It under 0b=-
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servation for two montks,and In the twentyfirsi genc-
ration, these having been planted partly from mycelium
and partly from gemmae. In this colony the Spores =T
ocoured thicklv enough to give a distinct hleck color
over about one fourthr of the sﬁ?face,anJ in fsolated
group® that could be seen with the nak2d eye over the
rest of it. These spores hrave all been formed in the
trnick aypneal wedb wnere Il nas bdeen impog?ble to de-
termine the manner OoF in=zir formationi,or tneir re-
lation to the ryphae.Thzy occur in buncres of from
tarze or four to a dozzen in close colact, though Seem-
ingly not joined togetrer,

Some of these spores were singled out and freed
fromeevery thing else and several plants made. They
gprouted promptly, eack one giving rise to from four

. (sa49). . .
to efght or ten sproursmand‘tke reguliting colonies

were [z no wlse d{/}erenr from those grown from the

ryphege or the germae., None af'?vem eproduced the
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biack spores. I found trnis plunt on tarse of five
coll=ction slides, tndicating thatl Its spores are not
rare, and although It grows lucuriently c;zz my oeli-
tine I must conclude that this material ic not well
suited for Phe development of Its spores.
Fha allovoedd JZWQ o6l btiud 7»::%‘/::‘ 2=
ppoad 1 dauet wadil Phey ) P @y

pnd howe Wit shsesvais b o M}A R
Vhenn
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No.I6. Flox. DBufr. No Author.

The spores ape discoid,oval, and a 2ittle smaller than
those of penecyleum,They Show whal wonld seem at rirg
sighrt to be a nucleus ,but I am of itae opinton that
This §s #he point of attachment to the adjoining &po®
spore during their formation,and that ft Is thers-
jere a murking on toz exterior.fnis .is always on the
flatened sildelinen planted Iney sprout withian fiftecn
hours at 86 degrees, They give rises to an abundantly
brancned mycelium that spreads quickly over tre whole
of trhe gelatine, even though It covers the whole slide,
However, at first the m eel:‘aﬁivz grows Za:ﬁ‘aﬁzer than
thickly branchred, andﬁ__f:‘!ls in a close weh Bythe growd
of taveral bruncres. The myeceliumn & unusually del-'
fcate. Tiz:—zﬁyphg are put up slowly, occuring mostly
after the mycelium has spread over the entire gelalin
7m0y gre long and delicate with but few lateral deane

branches, and often rise to a guarter fnca In h’?gk z.
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The hyphaa of thie family are of peculiar form. The
stems are flat and jofnted; and the long diameter of
each succeeding joint is placed at right angles wiith
the long diameter of Its predicessor.The conjuncitions
of the parts are of darker color than the parts r-2eMm-
selves, and a little extendad instz2ad of bheing the
usual sfﬁp!e eross marking.In this extension whal
won id otherwise be abrupt corners on the flatitened
parts are rounded away making a smq%h transition
from the one flattened part to the other, The colony
is white at first dut as trhe hyphae rise th2y hcone
yeliow or Duff.
The frutit begins to form at the extreen 2nds of
the nyprae. Then several lateral branches are pul ot
eaeh, ol
Just beioquhich also bears a bunch of fruit.Often a
single hyphr=za will have a dozzen clusters of frullt.

The friut is white at first and heing seated on T

the mass of buff colored hyphae gives a strong like-

ANA
R@fgeta. s
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bunches of flowers,The color becomes of a dull grey-
0 o-reA ‘

fsh yellow as they ripen,anddabe inclined to fall
away and are easily scattered about by a bresata of
arr.

fre exact form of the spor=s cannol be determined
as they are united in thre bunches. Ihey are evidenté
joined by their flattened sides butl seen to he very
irregularly placed. Thefr relation to the sporophrora2s
is also difffecult to determine. Indeed they look 1like
an irregular accretion op the end of Ire sporoprore.
The hyphae as seen en mase are more yellowishr than t2

the ripened spores so the the colony becomes 1lighter

in color as the sporas ripén.

L3

No.I?7. [Flox. Gray. No Autror,
This plant is similar to number IG except that trne
the growti €8s iIn every way heavier, thicker, and 17ghit-

er in color under the same conditions Before the
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ripening of the spores the color is a lihgt grey, dut
the spores take on a yellow tinge in ripening, and
then the color of the two plants fs nearly th2 sume.
The spores and thefr manner of formation ssem to he

the sanme.

No, I8 RBEE. Flok. Green. MNo Author.

This plant has no s¥¢milarity to the two preceed-

it

ing except id the form of fts fruitage and ¥its SpOr8s

In form the Spor=s could scarecely be told from tre
other two varieties, but they are Of a pea green col=
or. The mycelium Spreads rapidly over the entire gel-
atine and out over the sides of the slide often grow-
ing one half or targe quarter inches on thre naked
glass. It is extrsemly de!icate,f%gly branched, and
withall so deireate transparent and inconspicious
that with the nakedl eye it ¢s often difficult to de-

termine its presence on the gelatine. The mycelium
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generally covers the gelatine completely before any
hyphae are seen. In a strong growth with plenty of
gelatine if_finaliy puts fidwmw wup F{imy hyphae, in
cilusters here and there first,and later often webs
over the whole of thé gelatine.But there s apt to b2
naked spots. Under less favorable conditions, as wiilh
onrly a thin pfiim of gelatine, there will only b2 clus-
ters of hyphae here and there,and espectally aboutr tm=
the margins of the ge!azine;énd It s usually on thash
that the first fruit forms in clusters similar to
those of the last two varieties only that titey are
confined more closely to the apices of trhe hyphae.

The fruit fs white at first but soon b2comes of an
intense pea green color that contras8ts strongly witk‘
the general absence of color in thr2 colony.This frult
see= by trhe nakel eye in fringes aboul the margins

of tre gelatine looks very much like concretions of

sulphate of iron.ln stronger growths the fruitage is
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more generali over tas surface giving itne colony a
splotchy appearance, und In soms Of tne best growlas
a solid green was obtafrned., I have noted thatl the
colonies that have grown rapidly with a large supply
of geiatine produce a ?es8s intensly green spore than
those grown wilth a Scant supply.

This mould has not the peculiarities of the join-
ting of the hyphae trat is seen in numbers I6 and 1I7.
whicr of course murks it as belonging to a distinct
family notwithstanding the close similarity of the

spores.
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No. I8, Arbora. Brown. No Authonr.

(This family I have called Arbora on acount of
the remarkable likeness of ite frit ladened hyphae

to tre branches of a busk in full leuf.)

Spores round, and a littie smaller than those of
penecyleunm.

The mycelium is intimately branchred and very tr‘::’ck,
the hyphae rise contemporaneously wiilr ithe growta of
the mycelium. The fruitage begins aimost at once,o0C-

curing on Sporaphores arising as lateral branches

from the ayphae.(Fig. /2 ) eacrhr sporophore hearing

a cluster of Spor'es.xzese are fn branching chalfns of
from two to six or even eighrt Im some Instamces. It

is wot uncomyion for two spores to arise from one,pré-
ducing a branching of thre chains,The distal spoe€ of
the chafn ie the youngar. These are colorless at Firsl
b;u‘ quickly become of a dark green and shade off irnto
a dark bArown as they ripen, They are 80 numerous trat

they dominate the color of tre colony .7ne hyphce
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and the mycelium continue their growlr as the spores
are fomu’ng s0 thut tne youny colony has a center Of
dark brown shrading Ofy imto u frinos OfF wnite. Tnls
plant forms a very neat compacl colony which when
mature ras a very soft ue!u‘r"\'ty appe:r/axzce, and s one

@
of the most beautiful of tre dagk colored moulds.

No, 20, Arbora. Burf. MNo Author.

This mould s the same in fts general form and
Fruitage as the last, dut the sporss are larger, and
oblong fnstead of round, and of a dark buff color in-
stead of brown. The fruitage also begins much later
in the growth.lIt colors the gelatine dluck, and liqui-

fie8 ¢t 2ate fn the growth,as Jdo all of the Arbors.

No. 21, Ardora. Drad. No Authror,

The spores of tris mould are almost exactly tre

same in form and color as those ofnumber I8 but tasy



.
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D{froo_few in number to give more thaa a Slight shade

of coloring tothre colony. It has finely brancred my-
cyliumpf ratrher slow growth.the hypheg rise conternpo-
raneously with the growthr of the mycelium and keep
the latter well cover=d in.The hyphea are very fine
and Belicate, and greatly fnclined to curl, often form-
ing spirals of some length. The gelatine Is colored
intensely black early in the growth and tris showing
throuoh rhlq? web of hyphae gives the colony a peculicr
ly soft brownishr appearance. The fruitage does not
occur until verv late ¥#n fts growth, 80 much so thal

I halB planted with mycelfum a number Of rimes hefore
I had discovered the fruit. The spore& are born on
sporpphores that occur as lateral branches from the
hyphea similar to those of number I2 dut the spores
are fn more considerable eclustere.These clusters are
so sparfe!y distribduted, however, that gererally only *
one or two will come in the field of tae microscope

wt one time. As thre colony grows older trhre webh of w#
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hyphae becomes thick enough to hide the black color

of the geluatine and it then becomes a lighrt dradb or
grey color. The colony §s unusually neat in its form
being free from unevenness, or of bunches of hyphae
straytfng about ts margins.

What has secemed to be other varietlies of thés
Ffamé ly have bdeen s=en during my cultivations, espectal-
ly one with a much larger oblong spore,and one wilh
a redish tint, together with some that presented less
prominent differences; but none of these were culli-

vated sufficiently to determine their characters,






No., 22, Comma Mpuld. No Autror.

The true spores of this plant kqglprabaaty not
been_féund. It bears gonidia of two forms very abun-
dantty’ howeven, ani these arow promptly when placed

on gelatine , The forms of these gonidia are Shown

in figure (3 The larger is long sraped, curved upoa
fteelf and marked with three cross bands trat are
eochof
distinctily darker thrun the otner parits.Wi trzantf:e
two central divisions tazre (s a :mcl:us, urid inﬁt-;'e
end divisions there are two tolerabiy distinct nuclel,
These gonidia are horn on the mycelium. Tre smaller
gonidfa are born on the lzypf:ae.?zese are lona shaped
many are eurvedﬂbut not al&lare marked by a broad
shaded” cross band and Show a nucleus Irx eacr of trhe
end divisfons, &Eacn of these varieties grow readflyg
and produce Similar colonizs. s
" &
The mycelium grows rep#dly, spreads over (he Sedies 1

entire gelatine gfven it and onto tae naked glass
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about a quarter iInch. The mycelial threads are pectl-
far #n that their contente fs distinctly oranular in
all their parts;a very unusual condi tion.

The hyphee rise contemporaneously wilhr tre growtn of
the mycelium and form « 8now white flocky mass. The
hAyphae have mot thre grinulor eppearance obhserved In
the myceltal tnreads. Very soon after tr2 huphae he-
ag¥n to rise ?;ey put out lateral gonidiaphores tne
distal ends orf which become sliontly club shaped and
upon whicr two to Sik of ine smaller ponfdia are bud_A
ded off’hmm&eﬂ' These seerm to fall away
after a time and new ones to appear In thefr places.
VWnhile this €& gofno on amono *the hyphae a similar
procéss ts tuking place on the mycalium b which 1
larger gonidia are formed. After some days the hypnag
pecome less fruitful, but contisue to grow and form a
th¥ck web of snow whilte hyphae,aq#';ge gelarfné*ﬁinth

down wfthout changitng color, and s apt to runm from

h b

T s o
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=
under tne colony cuﬁying with ¥t myrfads of tre 00-

)

nidfia.

I hrave now cultivated thisc plant to the tenitn gen- |
eration by means of tre gonidfe without finding the
tmé spores, J have pfuen (£ temporarily tae name,
af comma,on account of i€ peculfar forn or the go=-
nidifa thits besing the term applied b?erck to curved

i Cro-orgasf ems,
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No. 24,

fats mould aas bdDeciv but :‘mp.-,--rfecrty Studizd; for
.r-'ong-- I rave cultivate: it to t-= twelfin generdtiv:
planting from the mycelfum and certain paris of iag
aypaae, of ten having ruch difficulty andi many fatlures
in gettiny growtrs, I rave as yet foufnd no form of
reproductive ceiis, 7The plant forms an fntimately
braneched mycelium that Is very delfcate and from this
hyphae rise promfly and in most cases hecome compuaci-
ed tog=ther In sriyf Spike like bunadies itnat rise
to a a:fgizr of @ guarter fnch or moreg und then form
a thick web of intitmately Iinterwoven white fibers
that tncloses tne wnole in a snow whiie mass. Afier
a wesk or ten daye the gelatice becomes fluid with
2ittie change o color and the wrble colony hescomes.
suturated with thie fiuid and sinks down. I rave sesxr

searched Laeee corefully for spor2s without resull.

I nave, nowzver, yensruéiy obtulned a new growtn by
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¥ laying some of the ayphae Ffrom the central parts of #
| the sptke like dundles on the freshr gelatine.

A few or the colonies, instead of formino the
upright spikelike bundics, rave formed a complex net-
work of anastfmasfng:bund{:?t frn watch many OF the &
compound fihers are larve enoupgr to be seen with the
naked eye.Trhis s gradually coversd fn with a wed of
delfcate white fibers. Such colonfes occupy all the
gelatine given tkem,b&r In non= hAcve the looked for

spores been fdXrtrcoming.
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General obs8srvations.

During the time of makiao these cultivations
I have seen a considerable numnher f other varietres
of saprophritic moulds that I have not bezn able to
study sufriciently to det=rwine even thefr moet 08N
eral caaracteristics with any deoree of certainty.
Some o0Ff theseg have seenzd to agrow Falirly ot the pel- :
tine of ‘ered them Put have gradually wfthered arter
two or threz generatiocas, fndicating that tae subst:&-
tum was not sutftable for their mafatelinance. Otnere
nrave faitled tsform Spores or gonidia, and plants from
the parts at hrand have pafled oF growth., Otrers still
have heen lost by being ewsss  over-run du varieties ¥a
that mve accidentally fFfound lodgement on the gelda-
tine with them., In these several ways quite a numder
of whrat sesmedl to He naw varieties have deen [ogl.

Furthrsrmore, this effort does not represent any

thing that may be considered s exhausStive erfort
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;;?obtaidTZhe varieties that might be found, even
about my own housshrold;for in obtaining these I have
exposed onlu five slid=c for the collection of varie-
ties, Or these.foﬁr were in my own rooms and ong In
my barn.

To render these cultfvations satisfactory itre
plants should de offered various substances be!é;ing
to oun foods on whicr to orow, and the charact;rs of #
the growt:r on each 4% noted.suchr a8 chregse, medls
bread, boi led potatoes, fruits, vegitables, kec. It would
probably be,fouﬁd tha?%ome o- the moulds that have
refused to form thelir spores on ine gelatine, or itaul
nave done 8o tardily,égggﬁfform tnem promptly If
grown, on some other substance., This would also give
some clew to the tendencies of the Jdifrereant mowu lds
as to tkeir‘f&vored habitat.

One observation fs oF importance as regards tae
growth of the moulds on fruits in our cans,and on

jeliies, and suco articles as are sealed or closely



covered. I[In arn @ffort to grow &ome of the moulds

in small cultivation tudbes thal were sealed to pre-

vent drying of .the gelatine I found thet wni e the

hypiage mycelium and ayphrae would grow readily no
spores wonld be formed., But If tre rubhers were ré-
moved, admi tting fresh alr for several hrours,the spore
would he rapidly formed. This was the coce wilth pene-
cylium and other varfeties that form their spores
readily and quickly ¥ my culture dishes. Now the
fnjury done to the gubstritum on witch Ithese moulde
L5

grow, the decompsition, ie mostly during tre f'or'ma tion
and répentng of the spores. This has been the case
wi th about ﬁzree fourths of the varieties I have & tud~’
fed. It 7s for tnis reason thour seald jelilies and -

-Joacr/a-
fruits on watcr we frnd growths of moulds are,rot

injured, The moulds cun do orly a small part of thelir

work without yresh atlr.
Another point that fs sure to attract thre atten—

tion of any one who und2rtakes the study ofFf the moulds
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is the formation of blaeddesr like enlargements on the
hyphae. This seems to oceur on any of thre moulds, and
I have begn unable to find it to b2 of any special
significance. Sometimes these appear as a considera-
ble enlargement of the apical end of a hypreal branch,
but they are morez fregyusntly seen In the course of
the branches., In many cases the hranch may be seen
coursing ¥ts way throughr tre apparent enlargemeant
gfving the idea that it fs nothing more than the con-
densation of a drop of mofsture in the form of dew,
whichr I8 prodably corract. BPut many of these are
true swellings of the branches& In whick the membran2s
are clearly seen to be ecpanded enormously. Furthrer
moee I have on several occasions observed the forma-
tion of these enlargements whicr have occured very
rapfdly.In these cas=8 an unusual motion of the con-
tents of a branchr was observed and Its course H@Iny

followed it was found to lead to one Of threse expan-
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8/ons whtch was observed to be rapidly rilling wilth
the Fluid contents of the branch. I have watched
these enlargements to find their function, {7 any, and
have faileld to discover that they have been of any
use whatever, In a number of fnstances they have
seemed to occur ae a kind of blight affecting a por-
tion or a colony.In thede cases the branches become
matted together fn the multitude of these enlarge-
ments by eachr branch sticking to it when It happens
to come iIn contact with it.,AXaonaf!Jth!e numbher of
these may occur, however, among the branches of the
most flourishing colonies.

Movement phenomena are common among the moulds.
The heads of Aspergilius auve during tae ripening

Stage an almost constan® rotury motion. Tahis Is recip-

rocating, the extent of tre motion often being as hucl as

a revolution and a half,and in one imstance I wiitness~

ed two and quarter revolutions,These movements are
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slow but sufficiently distinet to be easily followed.
Movements of the terminal bhranches of the hyphae are
common to most of the moulds.These rust not he con-
founded with movements caused by air currents, for
they are something different. Zh2 most of tasm are
osctfllations that take place with a pair degree of
regularity, and are 8o slow as not to be likely to
attract attention {7 not looked for. GSome are of a
very curious sort. In tae commg mould particularly
I have noticed the habdit of doubling the terminal
ends of the hyphae upon thremselves,and also of sud-

or abrefed bevecla,
denly forming kneeqqAr a pofnt whare a kneg s to be
formed a little swelling will occur and suddenly th2
twig will bend sharply to sometning near a rigrt
angle. I have not been able to determine satisficilo-
rally to myself whether these remain permanent or notl
The appearances of the plant would indicate thatl trzy

stratghten out after a time, but I have not been able

to witness the movema2nl.
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The same plant also exaibits during a certatn stage
of Its growth phrenomena similar to that so remarkable

among whrat s known ac £S2nSitrive plents. On disturbd-

fng it the uprighrt hyphae fall dowa. I foun! this
plant so sensitive that it was difficult to ecamine
it with the mécroscope with Its branches ex tended.

These movements were not suspected in the first
part of my work,and have only lately forced them-
selves on my notice.Trey have tmerefore not been at
all suffictently studied,

In these cultivations I have had no intention
of 8tudyifng more than the mosit salient features of I2
the mounlds.lany gquestions of great interest from the
scéentific point of view I have made no endeavor to
touch for the reason that they would reguire more
time than I could devote to tre work. One of thess I8
the matter of sexual! reproduction.Anotrer itae difrer-
ent forms of the molds ex when growing on different

substances., Also the caemical nature of the decompo-
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sitions induced by the mounlis. On tnis potnt I have
this observation. I s!i;féd the colonies of a number
of tne moulds from my slides into nalf drachm hotties
and corked them with the view of saving Iire spores.
Plunts mude from tnese %eused to grow after aboul
a month. It is evident tnat confinkmenim wiitn their

own excretory products soon destroys thelir vitallily o
2
G 1. :



