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THE SO0TY BLOTCH.

The Sooty Blotch is & very common fungus upon the
fruit of the &prle &nd pear. _It wes first reported by Schweinitz
in 1831 from Fennsylvenia. Sirce then it hes been reported
from &l11 perts of the United Stetes &nd Europe. The Sooty
Blotch first eppears on the aprle in the late sumrer when it

hes pessed the stage of medium growth. (Plate I.)

It is & superficial pesrasite which does not pene-
trate the cuticle of the apple, breaking down the tissues;
but merely roughens the outer surface of the cuticle. The
fungus is easily recognized by the pale to deep bleck blotches

thet epreer superficially upon the &aprle. These hlotches are
irreguler in outline,‘in meny ceéses coglescing to form large
aress,

Sometimes closely &ssocieted with this fungus there iw
enother whose eppecrance upon the surfece cf the evrle hes sug-
gested for it @O mmor. neme "The Fly-Speck Fursus". £1-
though these two fungi ere commonly ‘found together,in meny

céses only the one mey be found. This fly specked &nd blotched
éprecrrance of the &rrle is prevalent in most orcherds, its
extent éepenﬁing upon the veriety, the weetler conditions, end
the situetion of the orcherd. Such en af ection of the nesr
is not so prevalent, though the extent of the fungus depends

upon very much the seme conditions.
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Historical Account. The fungus ceusing the Sooty

Blotech wes first described by L. Sohweinitz (1) in 1831 &s

Dothide& pomigena. He found it upon Newton Pippir apples,

in Pennsylvenia. The above is practically the only originel
techniceal reference to this pesrasite in a special botanical
sense; sltlough other references based upon the above may he
found, such es in Saccardo's Sylloge Fungorum. The remaining
references to this perasite ere to be found only in the

economic publicetions of our Agricultursl Experimert Stetions.

In 1891 Jones (2) in the Fifth Anrual Report of the

Vermont Experiment Stetion reported & fruit spot disesse of

the Baldwin avrple which Ellis identified &s probebly being
Dothidea pomigena Schw, In 1899 ¥. C. Stewsrt (3),0f the

Geneva, New York, Experiment Ststion proved thet this fruit

spot was not csused by Dothidea pomigena, but wes probebly the

result of an unknown fungus.
| In 1898 Sturgis.(4), of the Connecticut Experiment

Stetion, reported it upon the Rhode Island Greening &nd
Newton Pippin varieties. He elso reported thet Green &nd
Selby had noted "its occurrence in Ohio on Peck's Pleassant
eand the Rome Beauty £s well es on certsin varieties of pears,
notebly Vicar and Angouléme. Pfofessor Lemson, of New Hemp-
shire, found it common on Greenings, Northern Spies, Bsldwins,
end meny other verieties, #nd on pears of the Beurré de Anjou

and Lawrence varieties". Sturgis slso conducted some very

Successful experiments in spreying for the prevention of this
disease, finding thet this oreration £lso improved the general
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vigor of the trees end the srresrance snd keeping cuelities
of the anples.

In 1897 end 1900 Selby (5),0f the Chio Fxperiment Ste-
tion,indiceted in & description of these two fungi thet the
Sooty Bloteh was identical with the Fly Speck fungus, but did

not produce &ny evidence to thet effect.

Description énd Conditions of Growth, The Sooty

Bloteh has & world-wide distribution, being found probabdly to
some extent in every country where the &prle is grown. In the
United Stectes it has been reported from Few York &nd New
Hempshire on the north snd east,end from Alabama dn the south.
£1though not having heen reported eny ferther westwerd thsen
Nebraska, its renge doubtless extends to the cosst. It hes
been reported from the following Stetes: New Yok , liew Hamp-
shire, Connecticut, Pennsylvanis, Delawasre, West Virginia,
fLlebemsa, Ohio, Indiena, Nichisen, Illinois, Missouri, Iowa,
end Nebraske.

Wileox (6), of the Alabeme Fxperiment Station, reports
thet it "causes much demage to eprles,perticulerly during wet
seésons or where trees sre plented in low, damp soils". Xern,
of the Indiana Fxperiment Station, says it is "reported ‘rom &
number of localities; in some insterces one-helf of the crop
being disfigured". "hile on & trip in Southern Indiane dur-

ing November, 1906, the writer observed severel orcherds in

which practicelly the whole crop was blotched; end in no csase

was &an orcherd seem wholly free from the fungus. Ko deta have






been collected &s to its distribution through Missouri. Ob-
servations of the apples in the local markets at different times
show the fungus to have been quite prevalent. In some ceases
the surfaces of the spples were so completely covered with

the blotches thet they eppeared at first sight to be worthless.

During COctober, 1906, the writer made & survey of the
orcherd of the Horticultural Department of the University
of liissouri, meking & study of the distribution snd occufrence
of the fungus upon the different vserieties. The Janeton, Jon-
athan, Salome, Kossuth and lMenn verieties were found to bhe the
most infested. Upon the Fdwards, Kenses Greening, Ferris,
Winesap, Ben Davis, Ingram, Rutherford; Andrews' Winter, Von-
dering and Arkansas Beauty varieties, the fungus had only &
medium distribution. Thile those only slightly infested were
the Winklef, Missouri, Geno &nd Collins varieties, Among the
rears the Krull and the Keiffer varieties were found tp be the
most intested. ’

It was noticed that the fruit upon ditferent trees of
the seme - = variety differently situated ir the orcherd
varied in their susceptibility to the fungus. TFor instence,
one tree of the Improved Janqt variety on the extreme north edge

of the orchard hed its fruit very much. disfigured by the fungus;
whereas another tree of the seme veriety situsted in the inter-
lor of the orcherd, had its fruit only slightly infested.

The reasons for this difference in susceptibility in-

volve meny ecological factors. Ko exact ecologicsl data heve
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been teken, dbut from observation the following aprear to be im-
portant factors: (1) moisture, (2) dust, (3) light. TFruit
in the extreme north to northwest pert of the aprle orcherd
was found to be the wérst 1nrésted. Fere the ground is low
and moist. Again, elong the street to the west of the orchard'
there are severel trees of the leann, Salome &nd Xossuth varieties,
Here it is also moist but higher ground. All of these varieties
were badly infested, the lMenn variety being the worst infested of any
in the' orcherd. Adjoining the infested northwest part of the
orcherd was plowed orcherd ground, thus it will be noticed thet
the two badly infested aréas were in close proximity to'places
wheré dust was being raised, which would suggest dust &s being
a factor in the distribution of this fungus. It was &2lso noticed
that the fruit attacked to the greatest extent was that located
where the iimbs were open &nd mnot so weil protected from duét
by the thick leaves,

It hes been observed thet the fungus is most prevalent
during yesrs in which the summers have been cool and damp;
Considering the fect that it is very superficiel in its growth,
88 will be shown below, it is easiiy inferred that moist ‘condi-
tiors &re most necessary. Longitudinal sections of the infected
éprle tissue have yet failed to show any penetration of the cu-
ticle by the fungus hyphee. Hence it must be concluded that its
food is obtained dy breaking down smell emounts of the cellulose

énd the absorption of sm&ll quentities of orgenic metter csrried
by the air to the spple surfece in the form of dust.






There was & noticeahle &hsernce of the fungus on the
fruit in the south sgide of the 6rchard where the trees were
fer apsrt. The trees here were of the Ben Davis and Jonathen
verieties, which upon the oprosite side of the orcherd were
more or less badly infested. The ehsence must be due to eco-
logical fsctors. The ground here is somewhet hicher &nd much
less moist then the places previously mentioned. 4180, the
trees get much more sunlight, the drying effect &nd hicsher tem-
perature of thé sunlight probably meking it difficult for the
fungus to infect the fruit, In the interior of the orcherd the
trees e¢re very close together, The fruit wes infected only
from & slight to & medium extent. The moisture conditions
ere poseibly good for the spread of the fungus; but the decreese of
the dust factor would account for its not being more prevalent,
There is yet snother factor which has not teen con-
sidered; &nd that is the susceptibility of the eprle itself. It
is noticed that the greenish varieties of aprles are much more
often attacked and much more infested then the derker colored
verieties. The lMenn &nd Janeton verieties &re very susceptible.
The large majority of the Janeton epnles observed in the locs&l
merkets were more or less affected by the Sooty Blotch. The
Ben Davis esnd Winesap varieties are also susceptible; but the
fungus was never found in nesarly such quentities &s upon the
varieties &bove mentioned.

Description. The first apresrence of tlre fungus is man-

ifested by & small, slightly colored blotch “rom 1 to 2 mm, in
dismeter, It is made up of radiating hyphae, which have






brenched &nd rebranched, forming & network. (Fig. 1.) As

these blotches increase in size, neighboring ones mey combine,
forming & bloteh very irregulér in outline. The hyphse in the
youngest stages are olive brown to fuliginous in color. The
cells ere of & more or less irregular barrel shape, the varistions
giiing the hyphee an irregulesr appearance, (Fig. 2) Brenches
of the hyphae sre formed by buds, which as the young brench extends,
are separated from the mother cells by & septum. (Fig. 3).
Fusions between neighboring hyphse sre common. (Fig. 4.) The
next notable stage in the development of the fungus is the aggre-
getion of celle et intervaels on the radiating hyphee. The cell
walle fuse, forming &n esrly stage in the development of the
sclerotium. At this time these celi maesses sre of & decided
olivaceous brown color, heving the sppetrance of & projected,
convolute surfeace, These cell aggregations are &t first one
leyer in thicknese. By October they have become seversl layers

in thickness and present the eppearance of & more or less irregu-
lar mass of cells of & dark color. (Fig. 5.) By November

these messes have hecome of such & thickness that they &re

black in color, forming & decided sclerotium. (Fig. 6) By
Merch the hymenial layer has developed, showing these cell aggre-
gatqs to be pyonidis. Longitudinel sections &t this time show
different stages of development; the eerliest of which ere those
showing the radiating character of the hyphee msking up the scler-
otium. No hymenial leyer has yet developed. The next stage
gseen is thet in which the hymenium hed developed but no spores






hed become differentiated. (Fig. 7.) On April 16 & piece of
infested apple tissue wes examined under the low powers of the
microscope. Each cellular body showed not the usual homogéneous
black mass hut a large olive brown center with & black border.
(Fig. 8.) From teased prepsrationsit wes found thet the olive-

- brown center wes an exposedlspore mass. (Fig. 9.) The spores
were ~3 x 12-14 &nd hyeline, slightly wider in the center

then et the ends. (Fig, 10.) The pycnidie were 25 - 100 in
dismeter.

Referring to Fig. 7, it will be noticed tret the upper

surface of the hymenial layer is covered by & thin layer (a a)
of perenchymous tissue. At the time the spores havdbeen differ-
entiated, this layer of tissue is probadbly broken swey, leaving
thespore masses exposed as seen in Fig. 9.

Cultursl Charscters. Numerous attempts have been made

by previous writers to secure the Sooty Blotch in culture, but
without success. In Februery, 1907, the writer secured the
Sooty Blotch in pure culture by inoculeting & piece of sterile
filter paper leid upon the sterile surfece of a piece of aprle
with perticles of the Sooty Blotch scereped from the surface of

&n infested epple. The cultures were prepared &s follows:
Sterile prepsrstion dishes were used. Into each were pleaced
three glass rings &nd & small quentity of sterile, distilled water.
Upon these rings wes placed a flat piece of apple cut from &
healthy epple in such & manner thét it wes perfectly sterile.

Upon this wes pleced & small piece of sterilized filter paper






which formed the inoculating surface. The epples “rom which

the Sooty Blotch wes obtained for inoculetion were washed successive-
ly in tep water, distilled water, 95 per cent. alcohol, distilled
weter, snd sterilized water; ¢nd then pleced irmedietely into the
sterilized preperetion dishes.

The growth of the Sooty Blotch was very slow ¢nd in
meny cases contaminetion, mostly Penicillium,crept in, not
ellowing the Sooty Blotech to get & starting growth.,  Cultures
were made'on February 2, 1907; on February 12 no growth was
vet noticeable; on Februsry 25 a smell mycelium had developed.
(Fig. 11.) ©Perts of this were transferred to dilution ¢nd
tube cultures of apple ager. The diluticn cultures became
so badly contaminated thet no growth from the inoculetion
took plece. In the tube cultures épot formations developed,
made up of & mass of Dematium-like cells, from which arose a
mycelium., This mycelium wes compbsed of fuliginous, irreguler,
barrel-shaped cells. The hypheée were not brenched &s rmuch
¢s those produced on the eprles in the field. Hyphal fusions
were “ound to & small extent.

On Februery 25 & second transfer was mede fo acid,
dilution &nd tube cultures. Again, the dilution cultures did
not grow; but the tube cultures developed the same sort of growth
€8s wes noted in the first transfer. It is at thris stage thet
the culture work now stands. The cultures will he carried omn
to ascertein if the bloteh form of the fungus ceén be obtained

by inoculetions from these cultures,
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Previous to February 2, 1907, & lon~ series of cultures
with different medias wes c&rried out with negative results.
Cultures were tried upon be&n, poteto &nd &pple tubes; upon
dilution &end tube cultures of bean, potato, epple fruit, eprile
bark, bean-spple and meple &agars. Apples were halved, placéd
in preperation dishes so &s to rest upon the cut surfece, &nd
sterilized. Inoculetions were made upon the apple skin, There
was no resulting growth. Pieces of sterile filter peper sogked
in cooked sterile apple juice &nd fresh sterile apple Jjuice
yielded no results. A large number of Van Tieghem cell cultures
were prepered, using varying strengths of the following medie:
Dextrose, dextrose and magnesium ammonium phosphate, dextrose end
lectic acid, dextrose and malic acid, dextrose &nd melie end lactic
acids, dextrose snd acid potassium phosphate; levulose, levulose
end lectic scid, levulose &nd maelic acid, levulose &nd malic and
lactie acids, levulose and acid potassium.phOSphate, levulose and
mégnesium ammonium phosphate; megnesium malate; peptone; cane
sugar; emmonium molybdate; lsctic acid; melic acid; megnesium
lactate; magnesium citrate; distilled weater. A growth was ob-
teined upon dextrose &nd megnesium ammonium phosphate solutions,
which later turned out to be thet of a Cheetomium species.

The difficulty experierced in obtaining & growth would
suggest & form of perasitism for this fungus.

Keme. The Sooty Blotch was first described, &s has been

previously mentioned, &s Dothidea pom gen& by Schweinitz in 1831.

Saccerdo in his Sylloge Fungorum hes seen fit to chenge the fun-
reletea

gus from the genus Dothidea, placing it under the closely,zenus
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Phyllachora. The pycnidie &nd spore charscters, as already -
desoribed by the writer, indicate thet the fungus does not
belong to the genus Phyllachora, but rather should be
placed among the Imperfect Fungi, under the genus Leptothyrium,
end thus for reasons that will be given later, meking it
the same 28 L. pomi (Mont. end Fr.) Sece.

Phyllechora pomigena(Schw.) Secc. and Leptothyrium

pomi (Mont. end Fr.) Secc. being the same, then on eccount
of the priority of deseription by Schweinitz, they must

be given the specific name pqmigena, the. full name becoming
Leptothyrium pomigena (Sohw,)
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THE FLY SPECK FUNGUS.

The Fly Speck Fungus is asnother common perasite uron
the apple and pear. This neme wes given it by Chester of
the Deleware Experiment Station, on account of its similarity

in aprearance &nd size to the ordinary fly speck (Plate I).

Other common nemes for it &re "Flies" snd "Blsckbirds",

It eppe&rs in late summer &s small light colored, orbiculaer,

superficial spots on the surtasce of the apple. These

spots &re grouped together, fdrming eircular, sometimes ir-
regular shsped,aresas, This fungus is neerly &lways found
«closely associated with the Sooty Blotch and &s will be
shown later in the p&per, may be the same orgenism.

It was *irst reported and described by lontagne end
Fries (1). Since then it has been reported from &ll1 parts
of Europe and the United Stetes, its range being the same

es thet of the Sooty Blotch,
'Historical Accoun t. The Fly Speck Fungus wes first

described by lMontagne and Fries (1) as Labrella pomi.

later it was described by Saccardo (2) as Leptothyrium pomi.

Powell (3) was the first to make mention of it in America.
He reports that "all the verieties he examined were af-
fected to a greater or less degree, end some, like the Jack-
son, were often seriously peppered"” with the spots. Selby
(4) of the Ohio Experiment Station, mede & study of the fun-

gus in 1897. He tried to grow it in culture, but without






success. Clinton (5) ceve & short description of it in

1903; &nd predicted thet it wintered over dn the apple twigs.

Distribution &nd Conditions of Growth. The Fly

Speck Fungus has practiczlly the seme distribution &s the
500ty Blotch Fungus, it.being reported &s beirng neerly al-
ways associeted with the Plotch. It is rrohebly to be
found wherever the aprle is grown. Selby (4) writes that
"both sorts of spots may occur upon the seme specimen., In~

deed it is rsre to find &n &apple affceted with one thet

hes not the other.” Clinton (5) says "the conditions fav-

orable for the Sooty Blotch &lso produce this fungus, so
the two are often found tocether. The former trcuble, how-

ever, proves to be the more serious, &s it is more abundent
and evident", The writer found it in Tocuthern Indiana;

nere &lso closely associsted with the Sooty Blotch. Its
distribution thrrough Missouri has not been studied. In hhe

local merkets during the past winter it wés slways found rore
or less prevalent upon the greenish varieties of aprles.

In the fruit survey of the orcherd of the Horticul-
tural Department of the University of Missouri, mentioned
in the previous paper, it was found to he quite prevelent.
The most infested verieties were found to be the Jonathan,
Cooper's lMarket, end irkanses Beauty. Those less infested

were Nelson's Sweet, Mihalyfe, Newman, Rutherford, Andrew's

Winter, North Western Greening, Beach, Sweet Orenge end Wine-

Sép. Those only slightly infested were the Janeton, Huntsmen,
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Edwards, Kanses Greening, Ben Davis, Improved Janet, lissouri,
Geano, Devonshire Duke, Dumelow, Ashton, Collins &nd Wﬁnderiqg.
Among the pears,the Krull veriety was the only one found
infested. The fungus wes as widely distributed as the

Sooty Bloteh but not at 217 &s sbundent, In the central
part of the orchard the former was much more'prevalent.

Apparently the same ecological factors ard the same

degrees of susceptibility control the Fly Speck Fungus thet
control the Blotch. Like the Sooty Blotch it is superficiel
in its growth, never penetrating the cuticle; hence it is very
dependent upon the moisture of the air for sustenance.

Description., The first manifestation of the nresence

of the Fly Speck Fungus on the surfsce of the spple is &
group of smell, light colored specks, which separstely heve
the same eppeerance and size as ordinery fly specks (Plate I).
Under the microscope these specks are seen to be & circulsar
leyer of olive-brown cells, evidently made up of fused hyphel
cells (Fig .1). The main hyphse can often be traced by
their increased color. The cells are somewhet varied in
~hape, being irreguler, globoidal to ovoid, resemhling very
much those seen in the Sooty Blotech. Brenching off from
these circular layers hyphee can be traced & short dis-
tance, where they lose their color end &re lost to the eye
(Fig., 1),
As the fungus increeges in age, these specks incresse

s8omewhat in dismeter and thickness. Its color becomes

deepened until it appears &s & smooth, black, shining mass,
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At maturity the mass becomes dry ¢nd breaks &ppear just
within the mergin, ellowing the whole center to become free
(Fig. 2). This free mass is rresumed to be the source of

2 new infection. Longitudinal sections of these m&sses

on infested tissue, meéde by the writer, showed & homogen-
eous mass of cells. lateriel gethered between Cctoter, 1906,
end April, 1907, showed no indications of ¢ development of &
sporogenous tissue.

Cultural Characters. As hes been &bove indicated,

previous sttempts at growing this fungus in culture have heen
unsuccessful. In Janusry, 1906, the writer secured the
Fly Speck Fungus in culture upon filter peper soaked in
fresh sterile apple guice. The method of »repering the
culture heés been described under the Cultural Characters of
the Sooty Bloteh. The culture was mede on January 14, 1907,
from perticles of specks screped from the surface of a pre-
rered infested apple. On Jenusry 21, hyphae mede up of
fuliginous, irregulasr, barrel-shaped cells were found grow-
ing from points of inoculation (Fig. 3). On February 5
these hyphae had spread radially over & surfaece from 2~3 cm.
in diameter, On February 17 cell aggregetions, forming s
small layer were noticed. Also meny of the hyphee when
traced through & distence were seen to have hecome hyaline
et intervals, meking them difficult to trace (Fig. 4). At
tris point trensfers were made to eprle asger tubes, vwhere

no growth took plsce &nd the culture wes lost.  Other
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cultures were made on filter peper end the growths transferred
to &prle, bean-apple &nd meple agers, with negetive results.
From this it might be inferred thet the fungus wes very re~
Btricted in its growth, it meking & starting growth only upon
a cellulose medium. Other media,used with negstive results.
in sttempting to grow this fungus, sre those outlined under
trie Bultural Cheracters of the Sooty Blotch.

Name. This fungus was first described by Montagne

end Fries (1) as Labrella pomi. Saccasrdo (2) placed the

fungus under the genus Leptothyrium &nd it beceme L. pomi

(Mont. and Fr.) Sace. The writer has found no new cherac-
ters of this fungus to enable him to determine its exect
life history and thus its resl position smong the fungi.






THE SOOTY BLOTCH FUNGUS IN RELATION TO THE

FLY SPECK FURNGUS.

CONCLUSICNS.

In the first peper it is concluded that the Sooty

Blotch is properly referable to the zenus lLeptothyrium.

In the second paper it will be noticed thet the Fly Speck

Fungus has been described &s Leptothyrium pomi. The

common generic characters end the more or less constant

association of these two affections suggest & common caus&l

organism.,.

The fects &nd observstiorns briefly summarized,

which support the opinion of & common csuse &re as follows:

1.
2.
3.

They are superficiel in their menrer of growth.
They &re controlled by the same ecological factors.
They ¢re restricted in growth the sasme by the
susceptibility of the host.
The cells of the hyphee are the seme in color
&nd shepe.
There ere cell aggregations on the hyphae, though
of ¢ dif*erent type.

Their culturel characters ere very much the same.
Lastly, &nd most important, they &are fournd gener-
2lly closely &associated. | By & microscopicel
examinetion of a smell piece of infested tissue
where the two fungi were in close proximity, I

have been eble to trace connecting hyphse,(Fig. 1.)
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I am unehle &s yet to explain the function of the
cell aggregates in the Fly Speck Fungus; but hope by furth-
er study of‘the_cultural charecters of the two fungi to be
able to do so.

In view of the facts abhove outlined, I therefore
conclude that the Sooty Blotech énd the Fly Speck &re
due to the same fungus, nemely Leptothyrium pomirena (Schw.)

Szgonomz.(
Dothidea pomigena Sehw,

Phyllachora pomigens (Schw,) Sscc.
Lebrella pomi lont. and Fr,
Leptothyrium pomi (Kont. and Fr.) Sscc.
Leptothyrium pomigena (Schw.)
Leptothyrium pomigena (Schw.) Myoelium.superficial, prostrate,

oliveceous, sterile throughout growth of host &nd until
early spring; forming speck &nd blotch-like areas. Pycnidia
developing upon the hloteh-like areas of the mycelium; qﬁﬁidi-
ate,‘épheﬁédal, depresseq to elliptical, slightly shiny,
subradiate in structure end sooty black in color; 25-100

in diesmeter. Spores 2-3 x 12-14 , hyaline, oblong, some-
times obscurely septete.

Hebitat. On the surfece of the frult of the apple and

pear.
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PLATE I,

View of the Fly Speck and Sooty Blotech Fungus

upon the surface of a Janeton apple.






FIG. 1.

Sooty Blotch. Young stage of hyphse showing
brenching of the hyphee.






Figs. 2, 3 &nd 4.

Sooty Blotch. Fig. 2 showing shave of cells
in the hyphae; Fig. 3 showing new hyph&e &rising,
cut off from the mother-cell by & septum; TFig, 4

showing”the fusing of neighboring hyphee.






FIG. 5.

Sooty Blotch. Showing irregular mass of cells
of a dark color which go to meke up the young

sclerotia.






FIG, 6.

Sooty Blotch. A sclerotium,






- FIG. 7,

Sooty Blotch. View showing the differ-
entiated hymenial layer., a-8 points of bresk-
age of the parenchymous tissue &t the time of

maturity of the spores.






FIG. 8,

Sooty Blotch. Surface view of exposed spore masses,

The mycelium is verv evident.






FIGS, 9 &nd 10.

Sooty Blotch. Spores. See Fig. 8.






FIG. 11.

Sooty Blotch. Growth of the mycelium in culture,






FIG. 1.and 2.

'mFij”Speck Fungus. Circular layer of cells forming
& "speck". Hyphae runring outwerd from the cellu-

lar mass bhecome lost.






FI1G, 3.

’ Fly Speck Fungus, showing the center of the mass

fallen awsy.






 FIGS. 4 end 5.

Fly Speck Fungus. A cultursl growth. 4 hyphe
showing hyaline cells,






FIG. 1.

Sooty Bloteh &#nd Fly Speck Fungus. Showing connecting
hyphsae. |












