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INTRODUCT ION

In making & diagnosis of the causal organism
involved in the decay of wood a study of the
fruiting body, if present, and of cultural
characteristios 1s necessary, Color and other
growth characteristics of fungi in culture are
valuadble in distingulishing between species.

The comparative rates of growth of the fungus
mycelium at ocertain temperatures and in the
light and in the dark are also valuable oriteria
in the identification of certain fungl in
culture. Studies similar to these involving
gseveral fungl of a species collected from
different geographical ranges and different
hosts offer opportunity to compare the varying
effeots of geographical ranges and also of
subetrata upon the growth of fungi. This thesis
attempts to compare these effects and to

differentiate between certain geographical forms,



FUNGI USED

The species and forms of fungl selected for
study were as followe!
Fomitiporis dryophila Murrill (Strain 1) on
Quercus sp. from the Ocald National Forest,
Florida,

Fomitiporias dryophila Kurrill (Strain 11) on
Corylue sp from Lousiana.

Fomes Everhartil ( v. Schr.) Sace., and Syd. on
Quercys borealis maxima from Ann Arbor, Michigan,
Fomes Everhartil ( v. Sehr,) Sacs. and Syd. on
Quercus imbrioaris from Ann Arbor, Michigan.
Fomeg Eyerhartii ( v. Sehr.) Saec, and syd, on
quercys gp. from Oklahoma,
Poris punotats
Fomes Bakeri
Fomes rimosus
Foges isplgriuse

The five forme of Fomitiporia dryophilas
and Fomes Everhartli were studlied both

mieroscopically, macroscopieally, and

culturally whereas Porila punctata, Fomee Bakeri,

Fomes rimosus, and Fomes igniarius were studied

only microscopically and macroscopically,



CULTURAL PROCESS

The oulture stock of Fomitiporis drvophils
(Strain 1) and (Strain 11) and of Fomes
Everbartii on Quereys impricaris from Michigen
and on Quercus borealis maxima from Michigan

was obtalned from the laboratory collection of
ths Sohool of Forestry and Conservation of the
University of lkiehigan, a collection kept in
culture continuously in the forest pathology
laboratory. Fomes Eyerhartll on Quergus sp.
from Oklahoma was obtained from a decayed
plece of wood collected by Dr, Dow V, Baxter,

The oultural process used in isclating
the fungus from OCklahoma may be desoribed in
detail.

The block of decayed wood was placed in a
vice and sawed to produce a fresh surface,
The freshly exposed surface was then gouged
with a chisel. The fragments of rotted wood
thus gouged out were immediately dipped in a
95% solution of alcohol,fkamed, and transferfed
to a petri dish containing a sterile malt agar
medium prepared in the ratio of 20 grame of



aalt (Trommer's ekbract), 25 grams of agar-agar
(Bacto granulated), and 1,000 0,0, of distilled
water and autoclaved for 20 minutes at 1§ pounds
pressure, All instruments used in the operation
were dipped in a 1 to 1,000 solution of mercurio
biehloride to sterilise them and thw chisel was
flamed each time before gouging,

Approximately a hundred cultures were
prepared in this manner and were placed in glass
bell jars at a temperature of 16 desgrees Centigrade,
Low temperaturee such as is 16 degrees Centigade
retard the growth of fungi{ However, they practically
inhibit the growth of baoteria and are used sinoce
bacteria are nearly universally preesent in decayed
wood,

After a period of about eight weeks myoelial
growth appaared in two of the petri dishes and
as soon as the mats were large encugh to fill the
dishes about one third full eubcultures were
prepared from them, At the ceame time subcultures
were prepared from the forme obtained from the
laborstory oollection, Suboultures were prepared
by removing a blook of the mycelial mat one



centimeter square from the mycelial mat of a
culture and transferring it to a sterile agar
plate, Blocks one centimeter square were used
throughout this experiment in preparing cultures,
The cultures prepared for growth measurements
were prepared from stock of the same age sinoe
older cultures are in a more or less dormant
eondition and do not grow as quickly feollowing
subculturing as 4o fresh cultures,

All culturing was done in a glass transfer
case containing arm holes for the operator,
previously sprayed with mercuric chloride
solution, The instruments used were also sprayed
with mercuric chloride solution in order to
reduce the possibility of contaminating the

cultures and thus rendering them worthless,



EFFECT OF TEXPERATURE UPCN RATE OF GROWTH

Fungi may be placed in classes, arranged
aceording to their resction in culture, The
classers have been standardized for the resupinate
polypores as & group,

Those fungl whioch exhibit a growth of 5 mm,
or more at fourteen days over a range of more
than 21 degrees Centigrade are said to have a
largs temperature range whereas those exhibiting
a range of lees than 21 degrees Centigrade are

considered to have a small temperature range,

A. Range of temperature at which growth
occurred,
(a) Large range.

Fomitiporia dryophila (Strain 1),
Fopitiporis dryophils (Strain 11),
Fomes Everhartii on Q. imbriesria
from Kichigan,
Fomes Everhartii on §. bereslis
paxims from Mlchigan.

Fomes Everbartil on . gp. from
Oklahoma,

(b) Small range,

None.



Fungl may also be olassed sccording to their
optimum temperature fo® growth., Those which
make the best growth at 30 degrees Centigrade
or over within a perilod of fourteen days are
placed in the high temperature group; those
whieh produoce the best growth between 21 degrees
Centigade and 30 degrees Centigrade are placed
in the medium temperature groupj thoee producing
the best growth at 20 degreee Centigrade or under
are placed in the low temperature group.

B. Temperature for optimum growth.

(a) High tempsrature.
Fenitiporia dryphila (Strain}).
Fopitiporia dryophila (Strain 11)
Fopes Everbartil on Q. imbriocaris
from Michigan,
Fomee Eyorhartii on Q. borealils
maxima from Michigan,
Eogee Eyerbartil on Q. sp.from
Oklahoma,

(b) Medium growth,
None.

() Low temperature,

None,



Fungli may also be plaoced in classes based upon
rate of growth, Those which fill petri dishes in
fourteen days at the temperature of their optimum
growth are placed in the rapid growth group '
whereas those which do not are placed in the slow
growth class,

C., Rate of growth,
(a) Rapid growth,
Fomitiperie dryophlls (Strain 11).
Eomes Everhartii on Q. imbrigaria
from Michigan,
Foges Everimrtdl on §. borealis
paxims from lMichigan,

Fomes Everhartli on Q. sp. from
Oklahona,

(b) ©Slow growth,
Fomitiporis drvophilag (Strain 13,

The effect of temperature upon the growth
rate upon the five formse of fungl are indicated
graphically in figure 1, The results are based upon
the growth of seven cultures of each fungus grown
at temperatures of 5 degrees to 40 degrees
Cent igrade at intervals of 5 degrees.
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Table }

Effect of temperature upon growth

Temperature in degrees centigradn

Fungus
5 10 15 20 25 30 35 40
Fo rias dryophila 0 O @ @® 12 17 O O
Stra )
0 5 18 28 36 0O 0
Fo%;ggpgr,l_g %ﬂggggg 0O O O 22 28 30 35 41
Strain 11
_ 2 3 15 41 41 41 4 M
0 O 2 7 13 18 10 0
o 1 17 31 82 20 O
0 0 8 10 48
0 0 23 26 41 9 0
0 O 8 13 17 8 o
0 23 30 43 15

T days
14 days

7 days
14 dayse
T days

14 days

7 days
14 days

7 days
14 days
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EFFECT OF LIGHT UPON RATE OF GROWTH

Fungi may be placed in oclasses based upon
the effect of light upon the rate of growth,
Those exhibiting a difference in radial growth
of less than 2 mm, are sald to grow equally
well in the light and in the dark. Those which
exhibit a growth radislly which differ by more
than 2 mm, are said to grow best in the light
or in the dark as the case may be.

D. Effeot of light.
(a) Growth equal in light and dark,
Fomitipords dryophils (Strain 1).

Fomes Eyerhartii on Q. imbrigaris
from Michigan,

(b) Best growth in dark,
Fomitiporis dryphils (Strain 11).
Eopes Eyerhartil on g. porealis

paximg from Kichigan.
(c) Growth best in light,

None,
The effeoct of light upon growth given above
and shown graphically in figures 3 and 4 is bdbased
upon the growth of 5 oultures of each form of fungue
grown in the Xight at room temperature and the growth
simultanecusly of § cultures of each form of fungus

grown in the dark at room temperature,
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Table 2

Effect of light upon growth

Fungus In 1light
Tdaye 14 days

In dark
Tdaye 14 daye

Eopitiporis drrephile ¥ 12 7 19
Stra )
o} T ar 13 41 14 41
Stra 1l
6 16 6 17
Fomes Ever on 3 9 3 16
%p 2§%§:§;§'E§I°
rom chigan,
8 23

Fo E!grngggég on 4 12
. gp. from Okla,

Growth figures are in millimeters radially

and are rouhdod off to the nearest whole number,



EFFECT OF THE BAVENDAMM OXIDASE TEST

The Bavendamm Oxidase Test, a test which
differentiates between "white rotting" and
“brown i;gttins" fungi was applied to the five
forme of fungli. Their reaoctions to the test
may be recorded as strong when the discoloration
extends some distance beyond the mycelial mat,
medium when it extends to the edges of the mat,
and weak when it extends only beneath the center of
the mat, All of the fungl whieh produce
discoloration are said to be "white rotting fungi"
and those which do not are sald to be "brown rotting
fungi". The medium used in the Bavendamm Oxidase
Test is malt agar and tannic acid in the proportion
of 9 to 1.

E, Reaction to Bavendamm Oxidase Test,

(a) ©Strong reaction.

Fomitiporis dryophila (Strain 1).
Fomitiporia dryophila (Strain 11)
Fomes Everhartii on Q. imbricaria
from Michlgan.

Fomes Everhartil on Q. borealis
maxima from Michigan.

Fomes Everhartii on Q. sp. from Okla.
(b) Medium reaction.

'V
None,
~
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The results of the Bavendamm Oxidase Test
given above and shown in Plates 1, 2, and 3 are
based upon the reaction of two cultures of each
of the five forms of fungi. The test was

carried out at room temperature,



Tadble 3

Growth charscteristics on malt agar

In light In dark
Fungus |
.Color Texture Agar Pore Margin Color Texture Agar Pore Kargin
(Ridg.) Disgol= Formatio (Ridg.) Disool - Formation
dryophils Yyellow eottony present none - 8ilky honey yellow aotte present none no
Stra osher to conoentrie to slightly border
{l! Kisuna 0 nodulose
0 Grean o oartr
buff buff to masicot yellow
W mm yellow nodulose present none ‘no deep nodulose present none no
ra 1 osher to chamois bordey - eolonial ochamois border
buff to
Eg% go
sorghum Egﬁ
?rom
o n&‘ red)
Fomes E chamols eottony present none no ~ ohamois cottony present none no
on §. only elight ‘ border border
from lfe N tendenoy
to be
gonoentrioc
oreax eottony pxiaem. none silky erean cottony present none no
on g, BAX. Yuff to énly slight buff to “slight border
from kio ochamois to tendenoy %x tendenoy
oshragecus o bde to be
burt conoentrio eonoentrio
Fomep Emmpu oreas sottony present none ~ho crean sottony present none no
on Q. sp, from Okla, buff to sonoentrio border buff slight border
ochamois tendency
to dbe
oonoentriec
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MORPHOLOGICAL CHARACTERISTICS

Terms used in the study of fungi in culture
may be defined as follows:

Concentrie ring growth, = An uneven growth of
mycelium in a culture,yhich appears in the form
of circles, |
Cottony. - Desoribes mycelium that 1s erect

and intertwined into a thick mass of short
fibrous threads resemling cotton. |

Agar diecoloration. = A noticeable darkening of
the whole medium.

Definite border., - A distinect growth of
mycelium at the margin of the culture that is
distinguishable from the rest of the mycelium
by the color or by culture,

Indefinite border. -~ No distinot growth of

the hyphae at the margin of a culture which
can be separated from the rest of the hycolium
by color or by texture.

Exudations. =~ colorless drops of rﬁsln-llko
11iquid which appear on the surface of a
culture,

Nodulosge, - Desoribes the more or less

rounded masses or lumps of interwoven mycelium

which charaocterize a culture,
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The fungl may be separated from one another by
the following key!
Key to lMorphological Charaocteristics
1 Texture of mycelium cottony with a slight tendency
to eoncentric growth, (2)
1 Texture of mycelium not cottony nor with tendency
to concentric growth but with texture nodulose
or nodulose chamois, (4)
2 Color of mycelium "oream buff",
Fomes Everhartii on Q. 8sp. from Okla.
2 Color of myoelium not "oream buff" but darker. (3)
3 Color of myocelium “cream buff" to "clay color"
Growth most rapid in the dark,
Fomes_Everhartii on Q. borealls max. Mich,
3 Color of mycelium"chamois". Growth equal in
light and dark,
~fomes Eyerhartil on Q. igbricaria, Mich,
4 Color of mycelium "deep colonial buff" to
"buckthorn browm", Belongs to the rapid
growth group., Growth i1s best in the dark,
Fomitiporia dryophila (Strain 11).
4 Color of mycelium"honey yellow", Belongs to
the slow growth group, Growth is equal
in the light and in the dark, Resin drops

are ocongplcuous,

Fomitiporia dryophila (Strain 1),
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The cultural ocharacteristis of the five
fungi may be summarised for easy distinotion
from one another, They are as follows!:
Fomitjiporis dryophils (Strain 1), = Thie fungus
is the bdrightest in ocolor of the group, It also
differs in oclor from the rest in having yellow
ocher and in being the most greeniesh yellow of
the group, It is the only one of the formes
whioh belongs to the slow growth group and has the
greatest tendenoy to concentrid ring growth in the
light,
Fomitiporis dryophila (<train 11), = This fungus
ie the most even in color of the group and 1is
of a brown similar to the oolor of the context of
Polyporus gilvuge It lacks concentric growth
and 1s nodulose in texture, It growe much

faster than does any other member of the group

and reaches its optimum growth at 45-, e temperature

at which the other members of the group grow
very little. The tendency of the cultures to
form red ocolor at the age of two weeis is also
very dlstinotive,

Fopes Everhartii on Q. . from Oklahoma, « The
eolor of this fungus 1s very definitely the
lightest of the five formes studied, Ctherwise
it 1e dirficult to distinguish from the others

of the spscies Fopeg Sverhartil its growth is
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being only slightly more rapid than that of
the other two forms of Fomee Everhartii and

the growth being only slightly more concentriec,

Eomes Everhartii on S. imbricaris from Kichigan

and Fomes Everhartii on g, borealis paximg from
Michigan are the most nearly alike of the

group in eolor, in form, and in growth in light
and dark. A minor distinction is that the later

has a silky margin whereas the former does not.



Kioroseopic and maorosoopic characteristios

of the five forms of fungi and of several spedies

which are similer in appearance.to them,

Fungus (’ruboa y setas hyphae .po: Re .
Ecmes lzniariue white present 34 m  Aebu The the |
- poplar form of is rimose upon upper
?{%{3‘3) ::::t.moa (Le9.0.) i'{:. surface and so differs tw.
(L.0.0.) (L.D) |
Fomes Bakeri not white absent fab m Se6u
e i (Gl Na . EOARSRELIY S0P ttouse Joms femjepi s jeune
(L.0.0.) e Eomes Bakeri <6 = (L.0.0.) and in 1n ESnes AGQIATAUS DI&risens 3-4 (L.0.),
Fomee riaceus ?2:8’:3., ?:‘:OTO.) :;2'1’_ Conspiouously rimose (L,.0,0.).
ine
(Ls0)
Eopes %‘ somewhat not R=bu 3-5u
whitish common (Baxter) (rom)
stuffed (Baxter)
(Raxter)
foria pungtats Stuffed but Loy b o Foris puootats most nearly resembles Fopiticoris drvophila
Bsster). "  (Baxter) tane, (itratn 1) but aiffers in that it doss not exhidit the tendency to
Zenw ﬁ!ﬁﬂh&l prosent present F=hu 43 Is resupinate,and has the sharacteristic "hematide red"margin
Lo Toun Eiss. t e Ut rare gut rare (wto.) Ly b as in strain 1 but'differs in that the pore surface is glistening
8 Y Dot nalt) L ine as in Fopes Lverhartli and not dull as in Fomes Asniariue.
. white absent J=4u Ae5 The fungus is undulate as in %g?_g Mﬂﬁ'f”"’ Ckla, or
Stra li stuffed 3% ot ., et entirely resupinate, The colors of the two are ntical the ohief
88888“ (1etoalf) (sot.) ( dutennu bolns auc;oth rat.hor thcn sllat,onlns undtrauruu. It du‘ror-
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( Setae Hyphas cperes
old leyers)
resent 3«6 Jeo
erEEEiEE!Eggé Ketoalf) (MQ:.) brgvn
(Mot
resent 3ebu W
?rodggifggfgéé ketoalf) (ket,) ?pf.n
liet,)

Remarks

Pileus becomes rough rimose and blackish. (L.0,0.) It
ocoassionally forms black abortive knots and i1s occassionally
found on 108.¢ (L.o.o.).

The undersurface is glietening as in the Lake States
Fomes §13%gg§%;1 but the top surface differs in that it is
smooth not rimose, The upper surface exhibits reddish colors
i, o."Bematite red" and"carodb brown"and darkens somewhat
behind to blackish, The colors resemble those of E%EA§122;35

e .Lake ..

drxoph;%g. It also forms black rimose knots as in.
States Fomes Everhartil.
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SUMMARY

Of the fungi tested from different
geographical ranges clear distinctione were shown
in growth in culture, The differences of the . =
geographically distinct fungi were nearly as great
as those between the two species used, The
differences due to the different substrata as
exhlbited by Fomes Eyerhartil from klchigan were
very slight being practically negligible., 7The

characters of the Fomes Eyerhartili from Oklahoma
were suffiociently distinot to establish it as a

new form,dryophila since it resembles Fomitiporis
dryophila indhany respects.
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