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I. IXTRCDUCEION

A fungus, growing on stable manure Was collected by Dr. Ernst Bessey,

at East Lansing, in the full of 1944. Upon examination, geurl-like

structures and smull glistening hyaline mucous droplets were found on

the substrate.

In order to determine the taxonomic position of the fungus, it

was necessary to isolate and germinate single cells, and to study the

behavior of this fungus under different conditions of nutrition, and

environmentul factors. These studies constitute the body of this thesis.

The germination of a single cell (conidium or escospore) resulted

in the production of the asexual stage belonging to the form genus

Gliocledium, and the perfect stage which proved to be a species of
 

Lilliputia.
 

As will be seen from the body of this thesis, the results of the

present study indicate that the fungus under consideration is e new

Species. it the suggestion of Dr. Bessey the name Lilliputie mergnritecee
 

is hereby proposed for this fungus in accordance with the following

description:

Lilliputig mergnritacea, sp. nov.

 

Kycelium hyelinum, laeve. Conidiophoruel‘- ramosee, symmetricee,

plerumque 411 x 29p (280-481 x 9.4-2Ip), 2 - 4 ramis 4.3 - 5.5 x 25.8 -

54.4P, singulis hubentibus 3 - 4 metulus 3.4 - 4.5 x 21.5p, qune singulae

2 phialides 2.2 - 5.4 x 25.8 x 45? ferunt. Trie genera conidiorum

hyalinorum, luevium, unicellulurium generantur: Conidiu ellipsoidee 1.6 -

2.4 x 4.4 - qu, OVelia 5.4 - 5.8 x 6.7 - 7.5p et spheericu 6 - 2p ordine

in phiulibus generate et gutte mucosa cohuerentia. Perithecie 400 - VOQP,

L

plerumque 509p, per spire: mycelihgenerete; cerosu, capillis pcpillutis;





l H . ‘ l l ‘
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pariete eorum laxo et duio prime, concrete at 510111 in .rsuturitete. hsci

Qqfi-3ox2L.*- w,md,.6437g (Asumvtayn*¢ouat 'Q/

hyulini’ spines hebentibusrquee lonyrtudinew=mode—diametri spores in

asco sedentis hebent. lscoigorueIneturue 19. 3 - 21..5» spinosue, ferruzineo-

brunnene. Spinue 1.9 - 2.8g longue.

Ab E. A. Bessey collects in East Lansing, Hichigun autumno enni 1944

ex stereo.

English description)

chelium hynline, smooth. ConidiOphores spuringly branched, symmetricul,

average 411 x 20p with a range 61‘ 230 - 431 x 9.4 - 2111, two to four

branches 4.3 - 5.5 x 25.8 - 34.4? each having three to four metulae 3.4 -

4.3 x 21.5p which in turn beer two phiulides each 2.2 - 3.4 x 25.8 - 43p.

Three types of hyuline, smooth, unicellular conidia are produced; ellip-

soidal 1.6 - 2.4 x 4.4 - lQP, ovoid 3.4 - 3.8 x 6.7 - 7.8P and sphericul

6 - 9P, conidia produced successionally upon phiulides and held tOgether

by a mucilaginous droplet. Perithecia 400 - 709p, mostly 5OQP, produced

by the coiling of mycelium; waxy, with papillete hairs; Well loose and

hard at first, compact and soft at muturity. “sci hyuline 24.4 - 30 x

26.5 - 55.9P, subglobose, bulging with 8 eculeate hyeline escospores

having spines % diameter of the spore in length while still in the ascus.

Mature ascospores 19.3 - 21.5».echinulete and rust brown in color. Spines

1.9 - 2.8p long.

Collected by E. e. Bessey in East Lansing in the fell of 1944 on

stable manure.



II. REVIEW OF LITE'AIURE

Lilliputia Boudier et Patouillard (5) is described as somewhat
 

resembling Terfezia in so far as the spores are concerned. The perithecia

are described as having a cortical portion which is very thick and much

differentiated around the gleba. A great number of asci are found in

the jelly-like matrix. The spores are yellow-brown inside a very white

perithecium.

In 1887 Winter suggested a possible relationship between Gliocladium
 

penicillioides Corda (3) and Eurotium insigpe (26). He mentioned conidia
  

but gave no characteristics for them. Later Fetch concluded that this

was not the imperfect stage for E. insigge but named _G_. macrgodinum in
 

its place.

In 1910 Bainier (2) described Gliocladium prolificum. a perfect
 

stage was feund which was thought to belong to the Perisporaceae.

In 1946 Dennis and Wakefield (9) suggested that Eurotium insigne
 

  

Winter, Lilliputia gaillardi Boud. et Pat., and g, penicillioides Corda,

are the sane species and the new combination Lilliputia insignia was
 

proposed for this fungus and the other three names are synonymous.

This was placed into Eurotiaceae near Eurotium.

Eurotiun was first suggested as the perfect stage of the genus

Gliocl:~<‘iiuIII. In 1946 Dennis and Z'Jakefield named Lilliputie as the perfect
 

stage. The above includes a review of those species of Glioclldimn hav-

ing a sexual stage reseibling that of our fungus, and those associated

with the two species of Lilliputia hitherto described.
 



III. IILITEPZLVLS [JD GEEK-J, LETHODS

A. Cultures

0f the twelve original cultures made by Dr. Bessey in 1944, only

one, #11, was revived and used for further study. Others were either

dead or contaminated. manure extract was used in an attempt to revive

these cultures. The medium.Was prepmred in accordance with the following

directions:

Fill one half of flask with horse manure.

Add water to the top of flask.

Steam and stir frequently'for one hour in an Arnold Steamer.

Filter through several thicknesses of cheese cloth.

Sterilize at 15 pounds pressure for 1% hours.

This extract can be stored for further use.

Eff: Manure Extract Agar
 

2cc. Manure extract

2 gms. agar

9800. distilled water

Cultures were examined at intervals in.mounts of lacto-phenol, or

lacto phenol and cotton blue which stained the fungus light blue showing

the phialides well.

All measurements were made in Lacto phenol mounts with a Filar

Microme ter .

To prevent contamination Petri plates containing fungus cultures

which were kept in incubators for 10 days, were sealed with scotch tape.

Previous experimentation showed no effects on growth due to a possible

decrease in oxygen.

III B. Media used
 

Hedia used throughout this work are listed as follows:



Coons synthetic agar

7.2 gas. saccharose

5.6 " dextrose

1.25 " 1:35:80

2.72 " EELI‘

2.02 .. mg

1.5% agar

1000 cc. distilled water

 

4

Westergaard and Kitchell's synthetic medium

.1. £111. I305

.1 an. KHnPO
t“ .c 4:

.05 " ihg804

.Ol " CaC13

.01 " NaCl

5ug per liter biotin

2 gm. sucrose

1.5% agar

.lcc. Beadles'trace elements (pg. 15)

100 cc. distilled water. Adjust to pH 6.0

 

Richard's synthetic medium

1.0 gm. KKOB

.5 " KHPO4

.25 " ligSO4

Trace FeC13

5.43 gms. baccharose

100 cc. distilled water

Fries synthetic (less tartrate) Fitchell's modification of Friesl
 

so as to remove the tartrate.

4.0 gas. Anionium nitrate

4.0 {2315. KHBPO4

.2 " N11Cl

.2 " Ca012

1.0 " KgSO4.7H30

1000cc. distilled Water

adjust to Ph 6.0

 

 

lOriginal Fries formula (double strength) (3) as follows:

2.0 gms. Ammonium nitrate

10.0 fins. Ammonium tartrate

2.0 gyms. ‘12}?04

.2 Ems. NaCl

.2 gas. CaClg (anhydrous)

1.0 {21:15. 153504.7320

1 liter water

adjust to pH 6.0

(Sucrose, biotin and trace elements not added)



Czapek's synthetic ajar

.5 gm. Kg504

1.0 " KEEPO4

.5 " K01

2 . O " 133503

3.4 " saccharose

lOOOcc. distilled water

1.5% agar

 

Corn meal beer agar

100cc. beer

20 girls. Difco corn meal agar

2 " sucrose

water to lOOOcc.

 

Wheat agar

100 gms. wheat

lOOOcc. distilled water

1.5% agar

Infuse meet for one hour at 500C. V(wrap in cheese cloth and

suspend in water).

Decant, add agar, steam for 20 minutes.

When clarity is necessary, filter through glass wool.

Sterilize at 12 lbs. pressure for 20 minutes.

 

Bacto beef heart infusion

This is a liquid infusion medium.ibr the cultivation of

fastidious organisms.

Oat afar

100 gms. ground oats

lOOOcc. distilled water

Inflision for one hour as in wheat agar

1.5% agar

Potato dextrose agar

200 gms. peeled and sliced potatoes

lOOOcc. distilled water

Steam.for one hour, decant.

1.5% agar

15 gns. dextrose

 

Bacto bean agar

22.5 gms. Bacto bean agar

lOOOcc. distilled water

Sterilize at 15 lbs. pressure for 20 minutes.

 

Rice agar

100 gms. polished rice

lOOOcc. distilled water

Infuse for one hour as in wheat agar

1.5% agar



Red clover st ems

Four 2 inch long stems placed in test tubes.

5cc. water (distilled) in each tube.

Steam sterilize (one hour each day for 3 successive days.)

 

Carrotgylugs

Cut carrots to fit test tubes in slant-like strips.

Add few cc. distilled Water

Steam for one hour for 3 successive days.

 

III, C. Eitrogen and Carbon Eguivalents
 

The basic medium (Coons synthetic agar) was sugar free.

Two constant sources of nitrogen used were potassium nitrate and

a-esparegine. The 2.029 grams of KYO used per liter of Coons synthetic

3

medium contain .280 gms. of nitrogen. Asperagine having the same equivalent

was used (1.320 grams of a-esparagine contain .280 grams of nitrogen per

liter.)

With these two constant nitrogen sources, various molurities of

sugars were used. Two sets of each molarity of sugar were prepared in

500c. aliquots and each set run in triplicate. KH03 was used as a

nitrogen source in one set and a-asparagine in the other (TABLE 1).
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TIE 31. “ICU?“S ,1 31312 ;”D C”301 “JLTI..L;:13 IE;:LDIA ELELOYZD;

ITI'I‘.‘CCT42; COLSTA.T.

Eiglur ' 0.1.5. ye: 11.15}; ' Gas. 961" Gas. C

Sugpr Conc. Flgsk Yo. [50 m1. aliguot) liter per liter

.03 1 .297 5.95 2.15

Dex- .06 2 .594 11.39 .33

trose .09 3 .392 17.84 6.43

v.1 .12 4 1.139 25.79 3.63

193.17 .15 5 1.436 29.74 10.79

.03 1 .510 10.27 4.32

Sacchar- .06 2 1.030 20.53 3.64

058 .09 3 1.540 30.30 12.96

1'.'.?. .12 4 2.050 41.06 17.27

342.2 .15 5 2.560 51.32 21.59

Lactose .03 1 .510 10.27 4.32

r. '3. .06 2 1.030 20.53 3.64

342.2 .09 ' 3 1.540 ' 30.30 12.96

.12 4 2.050 41.06 17.27

.15 5 2.560 51.32 21.59

Galac- .03 1 .270 5.40 2.15

tose .06 2 .540 10.30 4.3

H. E. .09 3 .310 16.21 6.43

130.15 .12 4 1.030 21.61 3.63

.15 5 1.350 27.01 10.79

331- .03 l .510 10.27 4.3 2

tose .06 2 1.030 20.53 3.64

M. W. .09 3 1.540 30.80 12.96

342.2 . 2 4 2.050 41.06 17.27

.15 5 2.560 51.32 21.59

1. . .
Lolecular nelgnt



IV. EIG’EEII 331‘? TH. T? \FK

A. Relationship of the Lilliputia and Gliocladium Stages
 

1. Single cell isolations

a. Gennination of conidia
 

A duplicate series of water’hlanks ccntaining various amounts of

water, at.1cc. intervals from..1cc to lcc, was prepared. One pair of

water blanks for each interval was inoculated with conidia obtained by

applying a sterile platinum.wire to a single conidial lead. Each tube

was shaken to separate the individual spores so that when the contents

was poured onto a plate containing solidified 2%.manure agar and the

plate rotated, the spores spread fairly evenly on the surface. Each

plate of filtered 2% manure agar contained about 150c. of agar. The

plates were inverted on the stage of the microscope and observed through

the low power objective. 4s spores were found, an India ink mark was

made on the glass so that the spores could be located thereafter. Best

results were obtained with.the .500 water blanks. The spores were spread

out sufficiently so that single germinating spores could be cut out

readily and transferred to 2% agar plates. The majority of conidia

had germinated 13 hours after inoculation. Ihrphal tips were cut from

the resulting colonies and transferred to test tubes containing 2% .

manure agar. All single cell isolations and hyphal tip inoculations

produced the Gliocladium stage within a few days, and the perfect
 

stage within 10 days (Plate 1, Figure 1).

Iv. A, I, b. Germination of ascospores
 

The same method used in genuinating conidia was also used in

determining the best dilution for ascospore isolations. In this case,

however, a single mature perithecium (the surface of which sometimes



bore conidia) Was transferred to each sterile water blank and crushed

with a sterile glass rod. Each dilution was shaken for 60 seconds to

separate the ascospores, poured on a cooled 2% filteredl manure'agar

plate. The plates were rotated, and after the excess moisture had

evaporated, they were inverted on the stage on the micros00pe and marked

with India ink to indicate positions of the ascospores. Best results

were obtained with one crushed perithecium in .5cc. of sterile tap water.

These plates were examined daily until the agar had almost dehydrated but

no germinated spores were found. This procedure was repeated three times

with the sane results. '

Heat was used in an attempt to germinate ascospores. four sterile

test tubes containing ascospores suspended in .5cc. sterile distilled

water were prepared, and placed in water baths at the following temperatures

indicated below, and poured onto 15cc. 2Q manure agar.

Tube fil-- 7000 for 10 minutes.

Tube #8-- 90 C for 5 minutes.

/

Tube ga--eooc for 10 minutes.

Tube 34-- 5000 for 10 minutes.

30 germinations had occurred up to the 10th day.

Hydrochloric acid was chosen in a third attempt to germinate the

ascospores. Since the fungus had been found on manure, the following

experiment was set up. According to Dukes (10), the H01 range of the

stomach of the horse lies between .14 and.21fl. The statement that the

stomach emptied its contents conpletely within two and one half days was

taken into consideration. The following dilutions of 301 were prepared:

.l4%, .153, .163, .175, .13fi, .192, .20%, and .21fl. Two tenths of a mi.

1For all single spore isolations, media were filtered through washed

glass wool.

10



of each dilution was transferred to a test tube, sterilized, and inoculated

with one mature perithecium which later was crushed with sterih rod. Three

sets of dilutions were nrenared' one set "digested" one da' another tn
1 .. 3 - 3

d

0

days and the last, two and one half days.

Out of five repetitions, germinations occurred only twice at .16

and 21% (PLATE 1, Figure 2). Since HCl treatxent killed all conidia

which were transferred to the water blanks with the perithecia, the

resulting germinating ascospores were known to be "pure". For this

reason all single cell germinations derived from.HCl treatment were

used or stock cultures throughout all experiments.

ascospores were induced to germinate by freezing in a refrigerator

freezing canpartment at -60C for 18 hours. A perithecium was crushed

in a sterile test tube containing .5cc. of sterile tap water and placed

in the -6°C freezing compartnent. After 18 hours, the tube was allowed

to thaw and the contents then poured onto a cooled 2% manure agar plate

and rotated. Germination of ascospores and conidia occurred.

Colonies from.all single cell isolations (ascospore or conidium)

produced both perfect and imperfect stages.

11
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IV, B. Bilect of Vu:ious ructors on Growth and Reproduction

l. lutrition

a. Crg.nic media

In un act.“t to produce both stages of the ftnsus in abundurce

and in a campurutively short time, the following nc’ia were inoculated:

out, manure (corcentr ' ted), Bfi manure, rice, wheat, pet to de::trose,

corn meal, beer and 23 a5urs. Liguid wheat medium and clever atensh)”

6
"

erilized by tyndullization were also used. Triplicate plates were

made of etc; nedium and inoculated with a perithecitn. Grouth measure-

ments were made each day for 10 days and all :lates mere kept at 3600.

The resulting groath :eesurements and microscopic obserVatiors are

Generally organic media produced culparatively thick yrowth as well

as both states of the fungus in a short time.

In wheat aHar, conidia and peritheciu were found in abundance

(about BOO peritrecia per plate).

Rice nedium.produced as mu:y perithecia but the conidiul stage was

not as ubur.d..r1to

The only explanation the author can give for the absence of growth

in concentrated m_r.uIe a5ur is that a new batch of manire extract had

been prepared since tie initial experiments and the manure shy'have been

too old and toxic.

'12.
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TLBLE 111. Growth on Various Organic Kedia as Represented by

Macroscopic Observations. (10 days' growth at 26°C).

 

 

 

 

 

Perithecial Conidial

media _production production Lwrelium

Rice agar ’Abundant; 7 'Abundant Dense growth

days after inoc.

Oat agar Very few; 7 None Dense growth;

days after inoc. atypical

Wheat agar Abundant; 5 Abundant; 4

Manure agar

'days after inoc. 'days after inoc. Very5dense

 

 

 

 

 

 

5Lconc) None None None

manure agar Sparse; 8 Sparse; 5 Sparse

5% days after inoc. days after inoc.

Potato Dex- Abundant; 6

trose agar None days after inoc. Very dense

Water

Zfiéagar None None None

Corn-meal

Beer agar None None Dense

Clover stars None None None

Liquid wheat Pellicle over

medium None None 3/4 surface of

14

medium



IV, B, 1, b. Synthetic Kedia
 

Growth of Lilliputia margaritacea on Coons, Czapek's, Fries,

Richard's and Westergaard and Kitchell's synthetic media is shown in

TABLES IV and V.

Fries modified synthetic medium was prepared and Beadles trace

elements were added in the amount of lml. per liter.

Beadles Trace elements

BO- .01 mg. per 1

CO“ .1 N H

E‘e_ .2 I! 1!

Mn- .02 "

Ko- .02

Zn-2.0

3
3

3
:

Fries modified synthetic medium (see Katerials and Kethods) was

prepared in double strength (Fries 21) and the following combinations

were made:

(a) 250cc. Fries 2X

20 gms. sucrose

3:001: SQLZE‘IOIC)

(B) 50cc. (A)

2 ans. malt extract

.5 ems. yeast extract

Enough Water to make 100cc.

(0 ) 50cc. (A)

.5 gm. yeast extract

Enough water to make 1000c.

(D) 50cc. (A)

.400. biotin (prepared as St'per co. in 50} alcohol.)

40c. vitamin mixture (see below)

Enough Water to make 100cc.

Vitamin mixture
 

B1 25 mgs.

33 12.5 "

B6 1205 "

Iantothenic acid 200 "

Para amino

benzoic acid 12.5 "

Nicotinamide 50 "

15

Inositol 100.0 mgs.

Pimelic 100.0 "

Choline 25 "

IZyd. yeast (:-:..1.) 250 ..

Folic acid .05 "

Water 2500c.



(E) 50 cc. (a)

1 gm. succinic acid

.4cc biotin

4cc. vitamin mixture

Enough water to make 10000.

(F) 50cc. (a)

Enough water to make 100cc.

(corTROL)

(G) 500C. wheat agar

(corraoL)

All media were adjusted to pH 6.0

Two l5cc. aliquots of each of the above media (B, C, D, E, F, and

G) were prepared, 15cc. agar added, and the sterilized media inoculated

with a perithecium.

medium 8- Growth; sparse, no fruiting

Hedium C- Growth; abundant. Perithecia and conidia abundant.

Medium D- Growth; trace, no fruiting

Isiedium E- No growth

Medium F~ fio growth

Medium G- Growth; sparse as compared to C. Fruiting; fair amount.

Westergaard and Mitchell (53) describe a possible synthetic medium

for abundant formation of the sexual stage of Neurospora.
 

100cc. of this medium were prepared. To one half of this quantity

.5% yeast extract was added, and the rest was used as a control contain-

ing no supplement.

The resulting growth was compared to that in Fries modified synthetic

medium (plus .5? yeast extract). Westergaard and Mitchell's synthetic medium

plus .Sfi yeast extract allowed the production of’more perithecia than did

Fries, but maturation of the perithecia was prolonged. Growth in

Westergaard and Kitchell's medium without supplement was the same as that

in Fries modified synthetic without supplements.



TABLE IV. Ten Days Growth of Lilliputie marquritucea at 26

Verious Synthetic Kedie es Represented by fiveruge

Dieneter of 5 Plates in mm.

 

o

C on

 

 

 

 

 

 

 

 

Iedia Days '

2 5 ' 4 5 6 7 3 ' 9 10

COODS iLgCir 2 206 206 306 400 4:05 500 60 7.8

1 Q '

Czapek's agar 8 15.5 15 25 26 51 55 44 47

Richard's

agar l 1.5 2 ".5 4.0 5.5 7 7 7

‘Fries Kod-

ified plus

.5% yeast .

extract 5 10 13 22 50 55 41 43 55

Kesterggard

and Kitchell's

ggur 2.5 5 10 16 20 22 24 26 28

a:

411 measuranents recorded in mm., representing mean diameter of three plates.
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TnBLE V. ‘Fruiting of Lilliputia margaritacea on Various Synthetic

media as Represented by Macroscopic Observations (10

days’ growth at 26°C).

Perithecial Conidial

Media Aproduction gmoduction mycelium

Coons agar ' none none ' sparse

Czapek's

agar none abundant thin

Richard's ' '

agar none none dense

Fries mod. Abundant; 4 Abundant; 6 days dense

agar plus days after inoc. after inoc.

.5fi yeast

extract

Westergaard & nbundant; 7

Kitchell's days after inoc. sparse dense

agar

 



1v, :5, 1, b, 1).
 

L nou111cL.1on of Coors sznthetic :1edium was used as

study of carbon metabolism of this fun"u5. Various Lolsri

.09, .12, .15 molar) of even of s=gurs .cre us d as c.

in the various ex:eri:ents conducted. These were ccmb1-cd

 

 

. w H n- 5_

u ouse ior tne

ties (003, eUd,

1rbon sources

nits an organic

and inor;nic source of nitrogen (a-usprd ice and YTOa). The amount of

F703 and a-asgerngine used, contained .230 gas. of nitrogen per liter.

.gll pistes were run in triplicate and each glute Was inoculated

with e perithecium. ’.-essuexerts of colony yrouth were made each day

for 10 days.

The results of these experiments are summarized in TLLLLS VI to X

(And [33-11; 1. and 2.

IV, E, l, b, 2) Yitrcgen sources

1 modified Coons synthetic medium was used as s buss for the study

of nitroronme aboli an of Iilligutiu mus;rituccu. The follot n; amounts

of urea were used nitroren sources in these exger'nents; .01, .l, .5,

and .6 ans. yer liter. Plates were ‘un in triglicete, inoculated, and

incubated for 15 days.

Kultose 3.03 gas. per 100cc. Results:

Q;SO4 .125 ” " " .60 gas. urea ger

Urea .01 to .e gms. yer lOOOcc. liter yrsdxced

Kn£104 .272 gns. per l00 cc. largest rrowth

L:rgur 1.5,»: (721115;) ;celius:

Distilled ester 100cc. stares.

C‘

OK.)Mm onium acid Eho pints
 

M1

lile following medium wns prepred in tri;licite,

I . w ' ‘ . d r r 1‘0

u s1nfle per1tnec1tm.una incubated Ior l6 days at do 0.

inoculuted with
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can" I-THE EFFECTOOF VARYING QUANTITIES or SUGARS

UPON THE GROWTH OF LILLIPUTIA MARGARITAOEA

usme POTASSIUM NITRATE As THE NITROGEN SOURCE.

NEAN DIAMETER or OOLONIEs AFTER EIGHT DAYS

AT 26’0.
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GRAPH 2" THE EFFECT OF VARYING QUANTITIES OF SUGARS

UPON THE GROWTH OF LILLIPUTIA MARQARITAQEA

USING A'ASPARAOINE AS THE NITROGEN SOURCE. MEAN

DIAMETER OF OOLONIES AFTER EIOHT DAYS AT ZS‘O.
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Naltose 3.03 gms per 100cc. Results:

KgSO . .123 " " " .122gms. of (N34)2HPO4

(NH472HPO4 .122 " " " produced 16mm. of

KHZPO4 .272 " " " growth; mycelium

Agar 1.5% sparse, conidia and

Distilled water 100cc. _ perithecia absent.

Trace Fe

iumnonium nitrate
 

The following medium was prepared in triplicate, inoculated with a

perithecium and incubated at 2600 for 13 days.

Maltese 3.08 gms. per 10000.

1133304: . 123 n n n

NH4N03 .03 " " " =e230 gas. N per liter
“131304 e 272 n n n

Agar l o 57’;

Water 100cc. Results:

Trace Fe No growth.

IV, B. lfligfli

1 plate of‘oat agar containing the fungus which had grown the

diameter of the plate, was left in a dark cupboard for a few days. When

renoved, perithecia were found in great abundance. This Was the first

indication that light was not necessary for fruiting.

In order to keep all plates at approximately the same temperature,

a large petri dish container was packed with cotton leaving enough room

up next to the container cover for 6 Petri plates. Those plates exposed

to light were placed on top'of the Petri dish container 2 feet under a

60 watt lanp for 10 days. Those exposed to darkness were left inside

the Petri dish container and those exposed to intermittent light were

placed on top of the container cover for l2 hours and inside the container

for 12 hours alternately. The container was opened only when placing

the intermittent light plates from light in darkness and in light again.

This was done inta darkroom.

The agar used, together with growth, reproduction results, and

9.5



Duys' GroTu3LE XI. Ten
.7 L.

“It 1; of i~illiputia m rewritgcca
 

ut 2600 at Various

Light Inte.sities, on “iffeient media, as Represented by

“verses Liameters of 3 Plates ininn.

 

Tediu

Wheat a:pr r: 7.2

Rice agarng

Kcnure (3fll agar 3H 6.9

' Iii-jut

:35

”I

Intermittent

' L i 71." t

' T‘.‘ 1- ,

11...:‘1‘; .19: S S

 

Cut a:;r pH 7.0 34 66 9

Potato dextrose aga

p: 5.! E4 32 85
 

aihole

.’

10

[
‘
0

(
I
I

.ieassrments tubes.

 

Czapek's synthetic

medium pH 6.8

O

51 51
 

O
‘
o



T3313 XII.

m1

.

‘. Lit]

 

., Effect of Various Lifht Intensities on the Fruiting

of Lilliputia margaritacea in Various Ledia as Represented

by Iacroscopic Lbservati®ns (10 days' growth at 25 c
-\

7“)

 

Intermittent

 

 

 

 

 

 

 

 

 

 

 

Yedia ' Li 7t ' Light nirh"ess

finest Ierithecia a 7;:ithccia; : :e i- ecia a Vanilla;

a'wr zonidia forged digs ;fter inoc. E d,;s after iioc.

5 d-.:,'s after Coz'idia; .3 gigs

irocnlgtion ' aftsr 1 oc.

Rice - Eerithecia; 9 Perithecia; 3 Perithecia; 5 days

leer days after inoc. d33s after inoc. after inoc.

’ Conidia; 5 days Conidia; 8 day Conidia; absent

after inoc. after inoc.

3;“; Perithecia a; 1—‘erithecia a; Ferithecia at conidia

tenure conidia conidia sparse sparse.

Agar absent

Oat Perithecia; 10 Perithecia; 3 Perithecia and

lgar davs after inoc. days after inoc. conidia; 5 days

after inoc.

Potato Perithecia & Conidia; 5 days Conidia; 5 days

dextrose conidia absent after inoc. after inoc.

agar

Sterile Perithecia; lO Eeiithecia; 7 Perithecia; 7 days

whole days after inoc. days after inoc. after inoc. Conidia;

manure Conidia; 5 days Conidia; 5 days 5 days after inoc.

after inoc. after inoc. -;,

Carrot Perithecia a Perithecia & Perithecia & conidia

plugs conidia absent conidia absent absent

Bean Perithecia &, Conidia; 10 days Conidia; 9 days

pod conidia after inoc. after inoc.

agar absent

Red

stem

Czapek's Conidia; 7 days Conidia; 5 days Perithecia a

synthetic after inoc. after inoc. conidia; absent*

me dium

*

If perithecia and/or conidia were not found witFin a ten day period, the

author dies not mean to state that they would not have been formed at

all 0

up in 15-20

which would

0n the contrary, in many cases both stages of the fungus did show

days, but the purpose of this section was to find a medium

produce both stages as early as possible.
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microscopic measurements of'spores are giv;n in 2.2913 hi to “111 and

CRHLLS 5-5.

The size of conidia was found to very under d'fiere;nt Iiht inten-

Lediu. This is shown on -_LLE XIII.

Lilliputin awrgpritsceu produces three types of conidin; elliptical,

ovate, and spherical. averuge measurements ere as follows:

elliptical 2.4-2.8 x 7.0-7.7 microns These meusurenehts represent

the extreme in length end

spherical 4.5-12.7p width of each type of conidiu

resulting Iron growth in

ovate 5.2-5.8 x 5.7-7.5P the mediu listed in T“; E XII

Elliptical conidiu were most prevalent.

IV, E, 5. E'ffect of es‘eroture andH on GrOAth and Re}odiction
 

To find the combined effects of varied hydrogen ion concentrations

and temperatures on growth.end reproduction of Lilliputia mergeritucea,

wheat and rice agars were prepared, autoclaved, and adjumfled aseptically

(15) with a Leckmsn pH meter to pH's 5.6, 6.0, 7.1, 7.4, and 3.0. Three

Petri plates of each medium, for each pH w re inocdated- euch with a

perithecium, and placed into incubators previously adjusted to 14, 13,

24, 26, 23, 50, 32, and.34OC. Growth measurehents were mude everyday

for 10 deys and fruitificetion results were recorded (ThBLE XIV).

Data in T.LL3 XIV w;e corpiled in the su.m*:er'of 19é8. This eXperi-

ment was dupliceted in the fall of 1949, using Fries modified synthetic

agar plus .53 yeast extract in piece of rice agar. Is shown in TIBLZS III]

and XV'the results obtained on.wheat agar in 1949 vuried greatly from

those obtained on the smne arur in 19-8. This variation may hsve been

due to a difference in the variety of wheat used in the tvo eXperiments.

The opti.1um temper1'tures and pH's (TALLE hfl) are based on tELe

following conditions which were considered and listed in order of their

31
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TA5L3 11V. Effects of 4;Crogen ion Ccrccgtratior, Zua¥er tare, 5nd

fadig on tLe Growth of LilliJEtig U ri-rit'ce“. (Xe sur-

meats m5de ofter 10 days' grc tn.)

\u€;t u “r

T,*_erd:ue ' 431

For? ' .3 ' box) ' 7.0 , n04“ ' ’ C
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)

15 215 {
‘
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F
“

‘
r
f
.
’

0
1
<
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0
?
_

14* l l l)

15 2 (G) 55 (G) 40 (G) 55 (3) 55 59 (E)

24 ' 5 (G) 45 (G) 45 (GE) 51 47 (Gr) 45 (GE

25 40 (c) 57 (GI) 55 (CF) 57 (G) 65 5:) 5 (:1

25 - (G) ' 4 (G) ' 5 (51) ' 52 (G) ' 6‘ (G) ' 5 (g)

50 2 5 5 5 5

54 C
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}
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Rice J ,r

TEET?C?;%LLT8 ' ’ ' fl: ' ' '

"'““ :.7 5.5 ..‘ 7.4 f.-
a .0n '~ ' ‘1': ’. '1- ~7-

#2 u 4% +0 iv 40 LJ

13 51 (d) 5 (3) 55 (3) 55 (G) 33 (3)

24 54 (3) 55 (1) 45 (3) 45 (G) 50 (3)

55 4: 47 (31) 45 (3;) 55 (3) 55 (G)

23 57 (.) 40 (G) 40 (G) 51 (G) 50 (G)

50 v 27 ' 5 (G) ' 55 ' 55 9 52 (G)

52 5 5 5 3 4

54 tr. 0 0tr. tr.

 

* Growth in mm. Heun diameter of t ree pl;tes in egch case.

P- Jerithecia produced

G- Conidia produced

sl.t.- Slight truce

tr.- Trace
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G- Conidiul

* Gronth in mm.
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importance when determining maese optimw:..

1) The abundance of perithecia and conidiu produced.

2) The size and thickness oi‘the colony after grow h period.

5) The speed with which perithecia and conidia were produced.

4) The speed of maturation of the asci.

IV, 0. Effect of Various Factors on the Taxonomic Characters of the

Fungus

1. Nutrition, Temperature, and hydrogen Ion Concentration

Synthetic and organic media

lieusurements of various fungus structures were made from cultures

grown on wheat agar and.modified Fries synthetic agar plus .55 yeast

extract. Each medium.was divided into five, 500cc. aliquots and one

aliquot adjusted to each of the following pH values: 6.0, 6.5, 7.0,

7.4, and 8.0. Approximately 15cc. of agar were poured into each of 15

Ietri dishes which were subsequently inoculated. Three dishes were

incubuted at each of the following temperatures- 22, 24, 26, 23, and

30°C.

The measurezents obtained are summarized in TABLES XVI to KL .
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's on Tuxonomic Chnructers ofEffect of_:HL_Temgerutur 1

J nurized from Lute liesented inLilligutiquArruritece<

TiBLES XVII to X171.

 

l

 

 

~ x ' .., ,_,_

n. i’iheqt £1ng

 

éu 0- ill tyges of conidia become larger with an increuse in pH.

Conidiophores are largest at pH 7.0.

2400- Ketulue are longer at pH6-7.

- Conidin absent.

0- Conidiophores are larger at pH 3.0.

5000- Conidia and peritheciu absent.

ct of Tannersture
A

*

2 VP”
0 uil i

i
)

 

DH6.0- Perithecie not mature at all temperatures.

T. . l
pho.5- Asci larger at 24°C .

pH'7.0- Conidiu some-amt larger at :2 and 230C.

- Conidiophores ire somewhat smaller at 280C.

Branches somewhat longer at 2200.

pH3.0- Ho effect.

B. Nedified Fries synthetic plus .5% yeast extract eeur

1. Effect 2.33.2217.

2200- No effect

24°C— Conidiophores slightly hirger at pH 5.0.

- Brunches and phiulides longer at pH 3.0.

26CC- ConidiOpnore measurements differ.

2300- Brsnches, metulue and phielide measurements differ.

30°C— ConidioPhore measureuents differ.

 

l. . .
“sci could not all be measured at the same time after me urity end there-

fore differences are expected.



2. Effect of taggereture

Conidiphores larger at 5003.

Differences in metulue and ph slides.

20 effect.

pH 8.0- Differences in metulee measurements.

Spherical type spore not present at 26°C.

Conpurison of Taxononic Chars ters on Fries and theet Kedium'Under
 

Different Conditions of Temgeruture undng.
 

1. Effect of pH.

22°C— conidia absent in Fries.

24°C- phielides lurger in wheat-pH 7.4.

2600- elliptical spores not found in wheat- pH 6.5.

28°C— conidiOphores larger in wheat at pH 6.0.

- conidiophores lnger in £ries at pH 7.4.

- phiulides longer in Fries at pH 7.4.

no conidis and perithecie found in wheat.

2. Effect of Temperuture
 
 

pH 6.0- branches som whet smaller in Fries.

pH 6.5- conidiophores larger at 24°C in wheat egur.

pH 7.0— conidiu absent at :2 and 24°C in fries and 25, 23

30°C in wheat.

pH 7.4- Ketulse longer in Fries.

- branches larger in wheet at 23°C.

conidiophores larger in wheat at 24°C end 23°C then in

Fries at the sane temperature.

no spherical spores found in unset at 2800, phialides

longer in Fries at 28°C.

Ketulee and phielides lOnger in wheat ut 24°C.

A?



a C 0 P1 0 7 ~ -

D. Overull Veriuti on c‘.‘ J-LiXC’CEO:'llC Cauructers es Deteriained b3," the
 

eho ve Expe rime nt 8
 

Conidie

elliptical 801-403 X 6. -900 p

ovoid 2.4-4.3 X 5.1-3.6 p

spherical 3.0-6.4 ’1

ConidiOphores 94.6-450 p.

Branches 2.7-6.4 X 3.6-4.3 p

I-':Ctu1.kie 2.3-5.3 X 8.6-2105 P

Phialides 1.5-3.4 X 17.6-25.8 ’1

Perithecia 400-800 p.

.--.scospores 17.2-30.1 )1

“sci 25.8-60.2 X 30-86 )1

Spines 1.2-4.9 p
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V. D_°C-SSIUN

Then sterile whole munure is inoculated with Lilliputiu msryurituces,
 

glistening, hy line mycelium Cum be seen ufter three dsys growth. The

conidiul steye is visible on the 5th dey when the myceliwn is ubundunt

but the individuul strunds sepiruted. The surface of Whole msnure is

covered with verious sizes of numerous, fluid, hyuline droplets just

visible to the nuked eye. These droplets are found throughout the grow-

ing area but are more numerous ut the center.

The conidiOphores are produced from s much thinner mycelium (PLJTE

7

III, Figure].); they ere septste, hysline, smooth, elmost eltuys unbrsnched

end symmetricel. They average 4ll by 20)4in size with e range of 230-431

X 9'4'21P' The majority of conidioghorcs ere nurroner ut the upper

portion then ct the buss. They give off two branches (4.5-5.5 X 25.3-54.4p)

which in turn give off 5-4 metulue (5.4-4.5 X 21.5p) which further brunch

into 2- ph slides (2.2-3.4 X 25.8-4.3,1) euch (PL "‘3 II, Figures 1 a. 2). --s

the culture gets older, asymmetrical brunching becomes more pronounced,

one to two branches being pnaduced one septum below the first series of

branches.

In generul, the sterigusta cut off tires types of Spores; the

msjority ere ellipsoidel (1.6-2.4 X 4.4-13p). Spherical (e-ep) und ovoid

forms (3.4-3.3 X 6.7-7.3g) ere also produced (PLA’E IV, Figure 1). These

spores are produced in succession and just before they are cut off, a

fluid droplet is formed around the conidiel heud allowing the older Spores

to disperse while the younger ones lie side by side on their sides in the

droplet. rJhis fluid droplet has tie consistency of Wuter until the

culture beeches Old end/or someth t dehydruted. when the humidity is

high, these droplets are of vuried sizes depending on the eye of the
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.conidiul appurutus. Lhen.the heud becones heavy'with spores end fluid; it

falls onto the substrate spreading the spores in the Lnnediete area.

In 7-10 days depending on the light intensity, perithecia (400-70Qp,

mostly SOQthen muture) are produced--mostly on woody remnants in manure--

by the coiling of mycelium which produces a rcpy, waxy peritheciul wull

contuining muny pupillute hairs. The Wall is loose end.hurd at first

but becomes more compict and soft at maturity. The well is 6-9 cells

thick (47-73p), the broadest cells are in the middle layer end the narrowest

on either side. then first produced (6th duy) the perithecis are light

tun and uppeur pearl-like (PLJTE , Figure l), but us the sscopores mature

within the glebs (524-606)»), their color changes to light brown (st this

time the usci are fully mature and the ascospores ere hyhline and immature).

The mature peritheciu finally appear rust colored due to the mature rust

colored escospores (19.5-Ll.5p) (FLATE V, Figure 2) showing through the

still light brown perithecisl well. In about 15 dsys the ssci appear.

They are pyriform and loosely packed, but just before disintegration

(l7-19th dey) of the escul well the aculeute, hyuline sscospores are

tightly peeked (PLJZE V, Figure 3) within the ascus. The muture asci are

difficult to see because of the thinnes of their Wells. They are bulg-

ing (24.4-30.1 by 36.5-55.9»), and have reuched their maximum elusticity.

Upon disintegration of the usci, the ascospores are still hyuline, and

beer aculeste spines shout é the diumeter of the spore in length (PLATE

3, Figure 2). The ascospores ut maturity becone verrucose to echinulute

(l.9-2.§p) PLJTE 5, Figure 2.

Upon comparing the churacteristics of this fungus with the descriptions

of those listed in the appendix, it nus found that our-fungus resembles

three known species. The similurities and differences between Lilliputiu
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gsillnrdii, Gliocl:-..dium prolificuml, Lilliput iu insignis and our fungus ere
   

discussed below.

The mature esci of Lilliputie g-gilerii are described (5) as oblong.

The escospores are light brown at maturity, but uppesr white when seen

through the per it‘necium. ‘i'he nature ascospores of Lilliputis mini-grurituceu
 

are arc-eye rust colored at rmturity independent of the type of media used

Ii‘.

for growth. *he mature usci ure subglobose. The usci of Lilliput iu
 

grillsrdii as shown by Boudier and Putouillerd (5) are loosely packed
 

compared to those of Lilliputiu arrgnriticeu (PL‘EE 5, figure 3). The
 

esci of Lilliputie guillurdii are Si’iLll CCIIlpLiI‘ed to those of our fungus;
 

ascospores of both species have a "warty eppeurunce".

In the description of Gliocludium prolificum, the conidiophores

are described as being bra-inched at every septum. This cimrecteristic

is not ordinerily exhibited by our fungus. The conidia of Lilliputiufi

murgeritucee are mustly elliptical. Those of Gliocladium prolificum
  

are mostly oval. Peritheciu associuted with _C_}__._prolificum were thought
 

to belong to the Perisporieceue, however from the description of both

stages (2) that species appears to be congeneric with If. :rn-rgsrituces.
 

The color of the polyhedral cells in the perithecisl Well, the size

and color of the escospores and the size of the echinuletions =ire like

those chiructeristics of our fungus.

Dennis and :iukefield (9) believe th‘nt _l_.__._ insignis, 33:. insigne, _l_._:_

guillurdii, undgl penicillioides are probubly the some species. The
 

fungus L. insi ,crnis as found in march 1933 ut Uxbridge, iniddllesex, is

described es foll we; fruitifics $1031 glebrous, sp;_;eric.il, shite to

ore-em colored, approximately 500).). in dismeter, und huving é. stout mull.

 

. C -

These crrscteristics comside Wl‘th those of L. 3;;1l‘fdl‘ltllceti, but the

(
5
1

m



. I

ascospores ure 5 ull (ll-lfil Congsred to those of our fungus (19.b-;1.§P).

he m-asureievts of L. insifnis were nude of yellow escosgores within asci

and these spores are studded with short blunt Wurts. The sscospores of-

L. m rwiriteces_w'thin uSCi ere colorless and have spines 3 the diameter
 

Q.

of the spore in length. The Spores ere durk brown uRQ h4V9 short blunt

Warts only when miture and the asci disintegrated.

4 culture of'the type Species Glioclediu: penicillioides Wes obtained

a C

from th "Centrul bureau voor Shimmelcultures" on cherry user for compsrison V”
,

 

with L. mirrurituceg und no fruiting Wes found. vnrious media here pre-
 

pired end inoculuted but nothing more than sterile mycelium hnd been

formed.

A vuriety of synthetic und orgunic media were prepured end inoculsted

 

with L;_msrgprituceu in an attempt to produce both stuges of the fungus.

Of the synthetic media, Fries modified synthetic (plus 5Q yeast extract)

produced both stages of he fungus, and peritheciu sutured within 11 duys.

Further experimentation is necess:ry here to produce a true synthetic

u ar. an approximate unelysis of-Dacto Yeust Extract Was obtained and

‘howed 29 known compounds contuined in yesst extract which included Vitu-

mins, unino acids end inorganic nitrosenous compounds. These compounds

should be broken down into snuller groups and then by e process of

eliminution, the compound or compounds which and to the growth and re-

production of the fungus, would be known.

Enngi are clussified into four rroups on the besis oi“tLe form of

nitrogen which they are eble to utilize (39).

l. Utilization of orrunic nitr03en

2. Utilization of organic und ammonis nitrogen

5. Utilizution of organic, unmonis end nitrate nitrogen



4. Ceguble of fixing elementul nitrogen und utilizing ell other

forms.

The form of nitroren neceesury for ussihilution therefore, depends

on the netetolic potentiulities of the orgnnisu. nn uttempt to produce

a synthetic medium, using Coons ugur es s buse und substituting vurying

molerities of sugprs in combinution with two nitroEen sources (hsving tie

same equivulent of nitrogen), failed to produce both stuges of the fungus.

Conidiu were produced only in the neltose-u-espurugine coubinutions uhd

no perithecie were forned. Led more time been uvuiluble, here too,

nutrients such us vitamins and emino acids could huve been edded. however,

fries modified synthetic (plus .Sfi yeast extract) produced both s+uyes of

the fu ngus .

Eecuuse fries modified synthetic (plus .55 yeust extrsct) prodiced

better growth and reproduction thun any other synthetic medium prepnred,

it use used in s study to show the effects of environmentul chunges.

wheut mes also chosen to represent an organic medium. Fries modified

(
)
1

synthetic (plus . fl yeast extract) on the whole produced more fruitificution

and better growth than did Wheat.

Ieusurements were nsde of verious fungus structures from cultures

grown on sheet end Fries modified syn hetic (plus .53 genst extract) which

were exposed to Vurious temperutures and pi's. Results showed that of the

structures meesured, the mature useospores end spines were the only

structures which nge consistent measurements independent oi'the type of

medium used, p3, or temperature. One would deduce then thut in this group

of fungi (Lilliputiu), meesurenents of ascospores and spines, rould be
 

most inxeitunt in clussifiCution and identification.

RA
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r ((-mw‘ gar “‘1' fi“"./TT“"_“T"""'

‘«I. an--. i l ._ J 'VK.‘ Jp'4._).‘..v..o

1. This fungus Wes found in Lust Lansing, hichigun by Dr. Ernest

Bessey, in the Eull of 1944 in some stable unsure.

3. Single cell isolutions of condidu and sscospores were made

end geruinutions of both tytcs of spores groduced Ln asexuul stage belong-

ing to the genus Gliocledium and s sexuul stuge of the genus Lillioutiu.
 

3. A culture, resulting from s single ascospore geiminetion, nus

grown 32_Vitro und used to determine s) optimum tmnpereture, b) suituble

ourbon and nitr03en sources, c) optimum hydrogen ion concentrution, d)

possible synthetic media which could be used to produce both stuges of

the fungus, e) growth.on v rious organic media, f) the effect of light,

intermfttent light, and derkness on growth, conidiul messurenents, end

fruitificetion of the fungus and, g) the combined eff ct of veried

tenporstures, pH's and media on growth, fruitificstion and morphology.

4. In generul, orgunic nodiu were quite suituble for growth end

reproduction of l:_nnrggritucea in tnet both stuges were produced in

abundunce in a short time (10 days).

5. In an attempt to troduce a synthetic nedium.on thich the fungus

produces both stages, vuried molsrities of sugurs were used in combination

with two nitrogen sources (K303 and e-sspursgine). The conbinution of

.03 molur maltose end e-ueperugine resulted in conidisl formetion. Io

fruiting was found in other coibinstions.

6. Fries and wheat egurs were used in an experiment showing the

effects of temperuture, media and pH on the growth and meusurements of

the fungus. The following conclusions were drawn from the results

_obteineGB



u) Veristion in pH ct s constant tenperuture cnuses upgreciuble

differences in messurements of conidiophores, cunidie, end netuloe.

Other structures are fairly constant.

Fries modified synthetic (plus .5; yeust extruct);

a) 'Vuriution in pH at a constant tenp ruture causes appreciable

differences in meesurenents of conidioohores, bruLCfleS, phislides end

netulee.

7. Funnus growth occurred from 14-5000, the optimum temperature

being 2400. The ph optimum differs with media used.

3. The effect of ligh on fruiting nus influenced by the media

employed. On most mediu, however, perithecis and conidis were produced

in greeter abundance in the absence of light.

9. 30 effect of linht upon the production of the three types of

conidie found could be escertuined.

10. Optimum pH and temperuture for sporulstion were determined

to be as follows;

On sheet dyer,

1. For conidisl production- tn 3.0 at 2s°c.

2. For perithecisl production— pH 7.4 ut 24°C.

5. For both conidiul end peritheciul production- pH 7.4 st

0

C.24

On Fries near

1. For conidiul production- pH 7.4 st 5000.

2. For peritheciul production- pH 6.5 st 3400.

5. for both conidiel end peritheciel production-ph.6.5 st

2403.

ll. Size of conidiophores, spores Fnd metulue Wes cppreciubly



. 1" ) ~ ‘ , o - .

altered by u chunge in ph of sheet sgur. ot;er onurccteristics were not

1:. bize of conidiophores, conidioghore bruncges, phiulides, end

metulse Wus effected by u change in pi of fries synthetic (plus .53 yeust

extract) medium. Other charucteristics were not effected.

15. Size of conidiOphores, breaches, getulue, phiulides, and

perithecie Wes found to be effected by the media used.

14. The Vufiubility of the tuxononic calructers of tgo fungus

under considerutfon, under digferent environmentul flCtOTS Leving been

determined, a comparison of this fungus with the descriptions of

Glioclidium_prolificun, Lilliputiu feillurdii, Lilliputi: insignis,---
 

three known species which beer close resenblence to our fun:us-—-leud

to the conclusion thst our fungus is u hitherto undescribed species for

which the heme Lill'putiu nurseriteceu is proposed. n forhul description
 

is appended.

62



(
.
0

O l H *
4

F
J

*
_
_
V

H
.

k
g
: 5
+
H
I

3.
.

I

1

s
_
\

c
)

f
.
)

'
—

O O H {
1
1
;

H
.

(
.
4

i
.

L K
I

(
D

[
1

O P
)

H C
J

(
N

(
J
.

p
4
.

:
3

F
*

0
3

H H C
i
"

(
C

H L
+

l
l

*
3

(
D

Scecie
q

 

Glioclsdi1m_:9nicillioides Cords. lBéC. Icones Fun cram 1.. 5C. 31.
 

’7’ i’il’ . 9:2“.

- » n ,-. A. r" x / '5 1"

gstrucnot. lseo. hevue G5”e£ l as sotdnicue

Penicillus clusters very snull, punctiiorn, white stige erect,

flfilhuois, wary, thickened above, septate, powdery shite, brsnches '/

ogposite, brsrchlets verticillete end in fours, crowded. Reid of

-"lutinnte, oblong, bound by dO "
Jspores globose, white, spores c

thick gelutinous lays . Esch spore hes u thick geletinous lgyer.

Length of spore 5‘p.

7
'
1 w

heleghorn hirsuti-sndc
.

(
D

Q

d
»
:

P C
3

C
Q

IGrows on the hymenium of

o /

Th. 5 nfuinjlentu.

The whole plint re ches l/lO-l/d of u line (.1 inch). Clusters

ere visible with only e sharp eye us tley ere smell white points.

They rurely reuch the disaster of l/Smn.- every cluster consists of

.L
15 or 20 conidioohores which grow uPWerd end twine. They grow up

winding together end liter upright. Under low msgnificution, stalks

appesr like threeds, club sheged ct the top which bear spore needs.

Under the high power, consists of branches end brunchlets niich heve

the s;ore herd on top und the end brunches producing the slores. The

Spores are very smnll, oblong, end somewhet uneguel and obtuse. They

ere white and surrounded by s cleer'xhite thick slime leyer. The

stige end its breaches ere divided und trunspurent-nhite, hollow with

rou tnesses externully. Jrsnches ;*d brurcnlets dre utteched just
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J

posits - the thin branchesbelow the septum. The thick branches are Op

and lust brunches ere thin, whorled end in fours.

Glioclndium lignicolum Grove. 1336. Kew or noteworthy fungi. Jour. Bot.
 

A Gliocludium with gregcrious or fusiculute hyphse, erect,

egusl thickness, 3-4 septote, hysline, at apex penicilletely di-

trichotomous; heed of conidiophores globose or obov;te, white;

conidiu stuck together in mucous, hycline, oblong-ovoid 21-23; by 135).}.

fies found on the surfece of wood dug. to Sept. Does not differ

n

from G. oenicillioides except by the oonidiu being-g as long, and
 

its habitat. Perhaps it would be better to consider it a Variety.

So etimes the hyphue in the lower dry pert of‘the wood are 5 brunched

and colored brown.

Eurotium insigne hinter. 1337. Rubenhorst. Kryptonemenfloru von
&

 

Deutschlund, Uesterreich und der Lchneiz. steite “ufluge l (2):

61.

Kycelium spcrse. Perithecie superficiul, round, wuxy, yellow,

soft, m.mbrenous, smooth - .35 -.44m. “sci are irregular, oblong,

\/
conteining S spores. “sci disintegrcteg quickly end ere 55-4dp

long by ES-EOp wide. Spores are pressed together, roundish, almost

. . t . . . A , 3
colorless end heuVily covered Wltn snort spines le-lop in length. x

This culture Wes collected from goose manure from holle. V

('1

ihe author nentions conidiu present but no chnructeristics ere

given. ”one possible relution to 5. penicillioides is indiCuted.
 



Glioclsdium co:;cctum Cooke et Hussee. 1337. Sens qutiC Eun;i.
 

F.

urevilleu. lo: 16.
 

Clusters minute, punctiform, rust color. hyphce erect, crowded,

fonzing compcct CllStBIS, septute, mostly simple; heed of conidiu

cuneute, pole smoky, long, covered with mucous; conidie stuck together,

oblong and in chains 5 by hp, an ny-hysline.

Found on paper from India.

Letruchot. 1395. Rev. Gen. not. 7: 431.

In ourrot, color Veried fron thite to orange. Jertile brunches

short, slender, end approxiietely 200p high, up in disaster, hardly

larger than the creeping mycelium. in the loner gurt of the culture

tube, spore heads ere so abundant thst together they give the uppeur-

unce of u unifonn mucileginous muss covering the substrutum. In

old cultures the orange color rsnsins indefinitely.

Spores ere 4-5 by 2-3r.

Gliocludium ucuricinum Cooke et Hussee. 1339. New British fungi.
 

Grevilles 17: 30. ,

Causing the pileus of mushrooms to creek into large frustulur

scales.

Tufts hemisphericul, sonetines confluen , pullid, gr wing white

at first gelatinous. hyphue creeping, branched, fertile, erect

brandzes producing ultinote verticillnte quaternnte, cepitulum of

conidia-subglobose, white, hyeline, 5-6P in disaster.

Found on cultiVuted mushrooms, Leicester.

Glioclcdium viride fietruchot. 1:93. hull. Soc. lyc. Erirce 9: 243-352.
 

This Species was found on Clitocybe; collected in u woods in

65



Frunce in April. Appeared in the four of smnll green droplets of

muciluginous substance supported on short conidiophores.

Once collected, §:_viride Was gromn on carrots, turnips, gelatin,

etc. o; Germinuted spore gives ruther Vuriuble mycelium from 3-qp;

septete, branched,'with swellings here end.there.

The diameter of the conidiophore enlurges sl wly up to 12? end

the end becomes spore beuring. branches of several sizes S-qh to

B-SP. Mt the end of euch'brush, there are first distributed ovul

spores arranged in chains and for so Quins head like. These spores V

secrete sticky meteriul thut envelope the spores into a speriCel

green mess.

v~

ranching of the conidiophore occurs producing new brunchesU

directed dOWanrd and completely giving u distinct root like or

anchoring effect.

T‘f‘

Gliocludium necrogodinum E. Lurchcl. as . Chumpignons Coprophiles de
 

Belgique. Bulletin de 3 soc. Royule de Botunicue de Belqioue.

 

 

4;: 135.0
'
1

Clusters white, delicate, sterile hyphee slender, flexuous,

creeping, fertile ones erect, strong, 3-4 septute, ssc-sccp by 14-

16p bearing u muciluqinouS'white little heed, the busidiu several,

conidiu conglutinete, hyuline, 9-11P by B-ELP, oblong, continuous

with epispore smooth and guttulute.

On dung of 'unguroo in Belgian.

Lilliputig guillurdii Boud. et Put. 1900. Bull. doc. 15c. Er nce lé5-léd.
  

This smell species is hurdly visible to the neked eye. It is

seen as small whitish grains which huve not been seen with mycelium,



end ure diapersed in the humus of used burk us those of Coccobotrys

end Xylopilus were found. The author gentions its resemblunce to

Terfezis but is well distinguished not only because of e difference

in width but ulso bec use of the composition of the peridium. Ihe

corticul layer resches about the middle of the central portion e:

is 35-90p thick. The corticel luyer is mode up of polygoncl cells

which ere ruther lurge in the centrel rerior, end sulller end more

granulur at the surfuce end n ur the glebu. It is e little more

colored then the glebu which is entirely white and seems to be

forned of jelly-like nutcriul in which the ssci are oblong without

the uygeurunce of busilur enlsrgnent which any be there end ere

LE-Sgp.in diameter which contcing 3 sp0“es, seldom less, und which

reseuble Terfziu in size end wurty upgeurence. These uscospores seem

to dive oily drops and st :sturity are light colored but visible.

The retire SIOTGS are light brown end look white when seen

through the perithecium. “5 shown in plate V, esci which enclose

mntu sscospores are loose.

The perithecis are not over-g mm.

Glioclcdium.hyponyces Secc. 1907. Syll. 4: SC.

Sums es Eenicillium hygonyces.

Scattered white, hyphue; erect septste, hysline, with erect

apex, cupitute. Di-tdtri-chotomous, Conidiu cstenulute, ellipsoidal, V

hyuline 5-4 by 2?” 0n Stereum hirsutum in England. Close to P.
 

oundidum from which it seems to differ by its ellipsoidel conidis

end its more regular breaches.

RV



Gliocludium roseum Beinier. 1907. Eul. Soc. Lye. Frunce 23: 111-112
 

Flute 15. fig. 1-6.

Conidie: two conidiel appearances-colorless to pink, in

mass, 5’7P by 3-5u, slightly epiculute. On potuto dextrose agar,

colony is white to pink or salmon in fruiting areas which ere pro-

duced at first, the hyphee being in rcpes. Dense pinkish masses are

produced.

Kycelium: branched and septste.

ConidiOphores: iconsist of more or less elongated support aris-

ing from s single terhunul verticil of 3-6 long sterigmstu. Euch

sterigms produces a series of conidiu cOuted with u gelatinous sub-

stunce pnaducing one spore after unot er. These conidia do not

rennin together on c sins. Right after fonning they slip successively

on conidiu underneath to which they stick forming e large spherical

muss. Iormul conidiOphores are pnaduced much lster end soon cover

the total surfuce of the myceliul mess. These conidie give a rose

coloration. Conidiophes send out one or two luterel brenches which

in turn form 1 or three smell branches which branch out eguin or

terminate in 3 or 6 short sterigmutu.

This fungus hes the property of producing two fruiting systems.

The first has already been discussed, end the second; long cylindrical

branches of conidie which remain united, rd lie side by side and

pL'ILllel o

Gliocludiun pulchellum.Penzig et Succurdo. 1909. Syll. 13: 521.
 

Loosely gregarious, hyphee fertile erect, simple, continuous

(not septute) white, 1 mm., tall, apex not inflnted, base 40-5qh

- thick, Reeds globose, hemispherical, dirty rose colored. Besidie



very dense, pencilletely radiating, forked or simple, filiform,

80-9Qp by 1.7-2p, conglutinuted by mucous; conidie minute, ovute-

ellipsoidal, in chsins, 2.3-3 by 1.7—;p, pale.

Habitat; on thulli of lichens, on living shoots und leaves of

0 V’

mosses and probably parasitic. Tjib‘dus, Juve- very distinct on

account of non septete hyphue. Probably type of a new genus to be

called Cludoglium.

Gliocludium luteolum Von Prof. Dr. Erenz V. hohnel. 1905. hycolorische
 

Fragmente. nnn. $19010: 9' 523'
..J
 

Sterile hyphue obsolete-fertile seettered, smooth, dilutely

ochrsceous, hyuline above and thinly tuniCute about dp thick; below

more thickly Walled ebout 10p thick-about 5 septute-SoOP tell, peni-

cillutely'brwmched above. The branches verticithe and these aguin

brunched. Crowded purellely spores on apiCul brunches, conglutinute

into a globose yellowish heed 30-100p thick-very'numerous spores,

hyuline oblong continuous hyphue 5-7 by'3P4 Collected scuttered on

n
c

dotton wood in forest at Lessergespringe, hienerwuld, lower nustriu

in Oct. 1903.

Gliocludium.nicotisnue Oudemuns. 1909. Succsrdo 18: 521.
 

Sessile creeping hyphue, a little thickened ut the base hyuline-

fertile hyphue, erect septute, hyuline, branched. Prihnry branches

quaternute-verticillete1y, crowded, cylindricul, 32-43P long; secondary

brunchlets turnute, busidie arising 2 from such secondury brunch,

cylindrical, hyuline ldp long. Conidie oblong, hyeline, continuous,

S-lOP by 5-4p and conglutinate into a heed fonning e gelatinous drop-

let 11mm. in diameter.

6.



(4.1K . \/

0n decaying leaves of’ficotine tabnci, smerongen, iolland
 

(collected by C. J. Honing).

Gliocladium elntum_Sacc. 1909. Ann. Eycol. 7: 434.
  

Hycelium white, cottony, loose, shortly sgrend out. Creeping

sterile hyphae few-conidiOphores all erect, long, 1500 by é-qp fili-

form, septate, capitate at apex, heads globose OVute, interior mucous

for a long while firndy'conglutinate and under lens opaque, but

soluble in glacial acetic acid. Eseudo-basidia wice verticillate,

primary and secondary fasciculately turnate or quaternate. Conidia

oatenulate, snail, subglobose, smooth 5.5-3 by 2.5:‘hyuline.

In old wet partially decdyed pilei of Schizoghyllum connun

(Al: F " I It, -

in green houses of the Eotcniét garden at rinses, “grll 1909.

Close to Glio. hynomyces but differs by its conidioPhores 4-5 times
 

longer although na rower, by its sgheriCal conidia and by growing

on Schizoyhyllum instead of Stereum.

Gliocladium prolificum Bainier. 1910. Bull. de Soc. 23001. 26: 335-339.
  

Conidiopiores; branching at gracticnlly every sep um. Conidial

nppnratus consists of two layers of 3-6 verticillate branches which

in turn consist of one or txo cells. finch upper branch has 5-6

sterigmata-dilated at the base and becoming smaller at the tip.

Length 6-9 times the lnrg st dianeter of‘the base.

Conidie; irregulnr and uneguil in size, troducing ne below the

b/. . v , . . .v’
other, sore round but most of t18£ oval; 4.b by b.1p. a sown conidiu

produces a conidiophore apparatus, horizontal hyphae, conidioPhores

70



with a disheter more than 9.61p.and groduces a Quentity of peritheciu.

Conidiu for ed, gelatify their most external menbrune and slide

one over the other to fern a regular spheriCnl mnes of viriuble

diuheters. after a while depending on temperature (15 days to three

,u ./

weeks) a net work is formed from which is derived perithecia in a

sgheriCdl mass of variable dimensions which can attain one mm. or

Amore at maturity. ssci appear later containing 8 spores.

Eerithecia; composed of large polyhedral cells of coffee with

milk color. In the internul cavity, asci ure borne on short filuments,

in the fonn of an irregular, oval sac which disintegrates rele sing

spheric 1 spores 25-29p covered with a membrane ornamented with small

protruberances which are isolated but meny times united. The height

of these motruberarces mes su es 9P. Spore color is yellow-brown.

Upon germination mycelium is produced resenbling that of conidia

but does not gernunate as fast. This Was thought to belong to

the Ferisporieceue.

Gliocludium niliforte (Pers) Boud. 1905—1910. Icones fiycoloricue ou
 

 

1

ICOEOLFV““18,A~S Ch-zpinons Us ‘rance. E. Boudier. Tone IV Planche

537. 546-547.

This small species is composed of nuuerous filaments united in

colonies, erect and ending at the peak by a small rounded white head

formed by the united spores on he top of a small cupitulum. These

filaments are rigid but nevertheless are u little flexible, simple

in all their length e:ccept -t the extreme peak there they a:e divided

Ste 11 penicillifonn branches; they are septate, blackish when seen

thru the mugnifying glass but ere rust under the microscope, divided
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at the peek in 2 or 4 very short branches, evenly colored which

support other uncolored (hyaline) cylindriCul divisions; these are

then divided at their p uh in 4 others, these supporting elongated

sterigmata which pnaduce the conidiospores. The whole is held

together by a Water soluble mucilage in a globose heud which seems

supported at the bnse by the 2-4 shall colored branches. The spores

are hyaline, elliptical nithout grunulutions end are 3‘%P long by

sg-Sp wide.

This shall species is.found on rotten wood, where one does not

see it except by the aid of u magnifying glass as small black bristles

surmounted by s snnll white head. Exumples shown huve been recovered

in February on the wood of'a dead poplar.

Gliocludiwn deliguesceng Pinkerton. 1936. nnn Le. Bo . Garden 23: 47.
 

 

Colony; at first colorless, of meinly submerged hyphae quickly

becoming thin and white-floccose over the surface then meadow-green.

Slimy on carrot plug and blackish green on P.D.n.

Conidiophores; two types— penicillute and simple cephalosporial

becoming green and aggregate in a heavy slime, Iriseriate and each

series trichotomous; brush 45 by 40F; first series 17-24 by Qp;

second 9—11 by 4p; phielides 6.9 by 2—3.5p, spores 3.5 by 2.5p.

Sopp, Olav Johan-Olsen. 1912. honographie der

  

.v;

pilze-gruppe Penicilium. Videnskupselsknpet Skrifter I. Lathematisk-

natur-videnskabelig klusse 1912: 89-93. V/{

fihen atmosphere is dnnp and the fungus well nourished, conidia

1 . 1
~ . " ‘—'

' v \ q

flow together in‘g Oily, e syrupy, ciiiicultly floting liquid which
‘1

finally sinks whole fungus.



V

unile attached to sterigmsts the conidia are pointed at both

ends but later are somewhat rounded.

Hub. Found growing on the upper side of Duedulee unicolor.
 

Thom.C. &,K. Roper. 1949. Kennel g: the

Penicillin. fiilliums a "ilkins Co. pg. 630-631.

Penicillium-like conidiophore which luter becomes enveloped in

slime losses us the conidiul chuins dissolve and run torether;

reverse grey at first, lster dark green, almost bluck, odor cheruc-

teristic; gelatin liuuified; conidiOphores up to 1 mm. long, erect,

course, septote, 1-5 times penicillnte brunching. Conidia about

1X1.5-2.Qu or somewhst lerger When ripe, ct first fusiform, luter

becoming more rounded at the ends, produced in chains which break

up as the conidie become enveloped in musses of slime; perithecia

and sclerotis not found.

Gliocludium nfricanum Eichelb. 1913. SuCCurQQ 22: 1279.
 

Solitary, scattered, with sterile hyphue penetrating the sub-

strotum. Conidiophores erect 170-870-600 by 3-9p4 The apex not

thickened, feintly yellowish, remotely septute, paler above,

penicillutely bruncied.with lower whorls in 3's. bronches closely

crosded, conidie ecrogenous, solitary together with brunches and

brenchlets surrounded with mucous, hyeline, smooth, ovoid 4 by 2p.

Hub. On decsying wood, oblong with Tilmsdoche nutuns, lmsni,
 

East nfricu.

I/

. -. i. , i . . x . - » . .
Glioclznium cinereumlhurcnol. 1941. bontributions u l'etude ces chumpignons
 

I/,0.

f

fructicoles de belgique. Bul. Soc. oy. Lot. nelg. 54: 130.
  

Clusters dense snort, ushy with sterile hyohue creeping end 9



-.l)1

copiously septste, about 7? thick. Gonidiophores, 3-4 septhte, erect

or ascending, simple, 3-4 tires verticillstely branched. Iroducing

a type of brush O-60p by 3i-5.Zp. Conidis globose, somewhut ovoid,

one drop of oil in each conidium, 3.3-3.qu in dinneter surrourded by

thick mucous.

Heb. Cn peer fruit (Gembluux)

Observ;tion- By its smeller spores and by its color, it is

cleorly distinct from other species. ’

(4’1" /

This species Wus found on peer of the Zeurref It entirely

covered the mums fied fruit with its ssh colored guuze. Col n

  

 

 

  

chlamydospores 13 by 15.5p, terminul 5 by llu; skinetes 15p in ;}//

dimneter; nrthrospores 10.5 by 5p; oidiu 3 by 5.5p, rure.

\‘_’fl';ihbo Porositic or semi-porositic on certuin Species of greed.

Glioclsdium finbridtum Gillmhn and lblott. Cct. l936-July 1927. .Lgii

State 031 e;§_Journol._§_5cierce l (3): see, 304.

On Cznpek's ugur; colony is pure white at first w‘th zones of

dork green fruiting dress upgenring at the center of the colony.

Conidiophores arise from deriul hyphhe, smooth end up to Sou long.

fiends ere enveloped in round bells of slime in mhich chuins are not

D-

distinguishable. fruitificetion is in tno steges, breaches cnd petulde.

Conidin mny be born directly on phiulides which arise directly from

the conidiOphore. In most heads branches srise sone distdrce below

the main heed. Phiulides lO—ZQu long. Conidio ellipticul or elongate,

ovoid, smooth, pele green, 6.5 to 9.5p by 3.5 to fin. "From soil: U. 3:

loud, Louisiana."

74
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G1iocl:Ji:n dtrrn ”illuun urd “bbott. Oct. 1966-July 1927. Ion; Stut

Collere Journil f Solence. 1 (3): 303, 305.

Colonies on Czupekis u ur. brown-green, smell, slotly spread-

v"

in;, lgrgely submerged, ueriel mycelium olivscedous, scunty, uerisl

erowth consisting mostly of conidiophores; colonies moist with slihe

which envelopes the heuds. On been ugur consideruble mycelium is

bonidiophores urise us olivuceous, thick wulled, smooth,

c r”

rru}tifiCutions are in three stuges,

V

produced.

und septite, 75-300 by 3-eu.

Erenches 3.5-9.5 by 3-3.5u; metulue

Conidiu OVullides 7.5-10 by 1.5-2.5p.

so::eti:-.;es in two or fbur.

3p; p113.oblong, 7.5-9.5 by

to ovoid, 2.5-4p by 2-3.5p.

U. S. Louisiuns.

IOWu
—

From soil.

Oct. 1936-July l9i7.

 

I'll b o

Glioclhdium cutenule+ l Gillmhn.end hbbott.

Stute Colleye Journil of Science. 1 (3): 302, 303. Fig. 37.

; pure white becoming olive green to bright green

...L

 

Concentric zones sepureted by sterile

llowish. “eriel mycelium‘73
“V

Cr: Czspel-z' s dour

in center as fruiting ureus develop- fruiting dress were corfined to

the center of the colony.

Volor reverses from colorless tomyceliuo.

abundant, simple or in ropes from.nhich conidiophores urise.

ConidiOphores once or twice brunched, course, rough, pitted,

50-125u long.

C,

'ruitificetion in 3 stuges; elehents of fruitificutions pitted

Eriniry brunches 15-20 by 3.5-gp, metulue 7-9 by 15-25P,

.r

.4

"7 S-épo

or rough.

phielides lO-ZCF.

Conidiu elliptical, smooth, pnle green 4-7.5 by

Isoluted from soil.



Glioclbdium microsporium Fetch, T.- 1936-27. ldditions to Ceylon fungi.
 

Ceylon Journul f Science. 10: 137.

 

 

ihite, forming sub-cylindric or Spre ding fuscioles, up to

.6mm. hi:h, .lmm. did eter ut the buse; conidiophores brunched neur

the base, simple above, éu diuneter below, slightly uttenueted up-

nsrds, 3n dimneter ubove, hyuline, septute, struight, sogewnit rigid,

closely eh‘ minutely verrucose, beur'ng at the apex a few, usuelly

4, cylindriCol prephielides, curved below, 3n long, hp in diameter,

each beuring the to four elonguted flush shuped phiulides, a-ldp

long, 1.5g below, the pmophiulides end phiulides forming a lunceolute

heed, 16-24 by B-lCn; conidiu udhering in a globose moss up to 30p

in diemeter; conidiu hyuline, oblong-evil, 1.5-3 by .75-lp or sub-

globose, 1p in diameter.

/"W .

On Folystictus flebelli£formis. V/

uh
 

Glioclhdimn fLivum'Von Beymu Thee Kingma. 1933-30. Ueber zwei von

v fit /

Hepeu-Rinde isolierten Pilze eus Qumstru,'&ittei1ung eus dem

 

A ./

"Centruel oureeu voor Schihmelcultures". Verhunde1+ingen der Kon-
 

‘

inklijke hkudemie Van te.)etenschupuen, “meterdln, (Tweede Sectie). 20.
w.— A; 

Clusters en melt—beer user dork yellOV-woolly freeing in zones

one ejreoding rupidly— underside cringe yellow. hyphue-sterile-

creeping, fertile rising- fertile 2-3 mm. high- hghline septute-

4n breed. Conidiophores not ubundunt, smooth, septute, irregulur

going off right and left from.mycelium. SO-9qh long, 3-4u breed-

1-3 brunches- every brenoh st tip with 3-6 sterignutu. The latter

\are eloneuted, bottle shnped, lé-ldp long by 1-.7p breed- nurrow
v

towurds upper end. i.-.uny times the sterigzluta ore surrounded by slime

76



end form in nis case syheres of lO-ldp.intdisnetcr out of which

touching with gloss ncedle, great misses of spores egregd out.

Conidie bein shuged to ellipsoid, snooth, hydline, 4.3-9.7n long

(mostly 4.7-6.7p.mesn of ICC spores 6.02p) dnd 2.3-4.7fibroud.

Clostly 2.7-5.7n mesh oi'lCO spores 5.85p). The sgores germinate

eusily in filter in the grocess of swelling to double their size.

Pure 0 Hit 111‘ e 5:

On rice- after 7 doys becomes sulfur yellow but st upger

end of tube little white mycelium.

On kaolin egdr- after 14 days, thin, slightly tooly skin,

greenish White.

0n Ont melt end Corn meul- after 14 days- slmost nothing

grown but on surfsce, numerous Shall drogs of noter- on corn mesl

a few small orsnge yellow colonies.

403 Seccdrose- after 7 days, thin skin. The inoculuted

fileces are wrsnuldr,'whitish yellow end ntte: 14 days orange-yellow.

Carrot- after 7 days strongly redisting mycelium, after

14 days becoxes yellow but corrot not entirely covered.

Potsto- in 14 days, white wooly mycelium, but pieces not

entirely covered.

Found on bark of Keves (Indie Rubber tree) Sumatra.

Glioclgdium nigro—virescens Vin Begns Thoe Kingns. 1351. Ueber ein
q,

‘4

 

neues Gliocledium. Litteilungen dds den "Ce troel oureuu voor
 

 

Schimmelcultures". III. Verhsndelingen der Koninklijke “kidenie

Von Tetensch;:;en te “gsterdhn. Tseede Sectie. Leel £9: *0. 2:
 

30—52, fig. 1.

fiycelium on beer-wort deer in d :etri dish not vigorous, sale;

'77



whet crisp woolly. Lostly consisting of bundles of hyphue st first

greyish White tten lirht green cbout 547 in Klincksieck and Vulette

Code of Colors: growing in severul zones which ufter severul weeks

become derker by conidiel fonietion ($42-$75. K a V). nt a greeter

distence from the point of inoculation, the mycelium is alnnys more

sparse but on the contrary the messes of conidis are more numerous

so thut the outer zones consist only of’conidiophores. The marginal

zone is forged of mycelium lying flut on the cgsr, grey or somewhat

-‘~

reddish (Ben), he underside oiPthe petri dish is yellow (3334-211-

\
—

06). To typical oébr. Under the microscope, mycelium,shows numerous

Q
.

oil roplets. Conidioyhores branched or unbrdnched, smooth, 40-10Qp

long by S—gu, greenish with numerous oil droplets. ‘Ietulue 15-25 by

2.7u.

Thinlides- flush shaped often with long neck, so—zs by 3.Zu.

Conidiu— oblong or ellipsoidal, often soncxhut pointed at one

end. boxetines been shuped or more rounded. Smooth, greenish,

singly, in mass: black-green with 1 or 2 indistinctly visible durker

spots in interior. dnited in greet messes mostly in slime heads

15-70p in diameter.

In pure culture; after 7 duys at room temperature

Beer Khlt agar; little loose woolly white mycelium over a

greyish bleck:eesr surfuce due to conidiul formation. 350-

875. Reverse yellow 211.

Curret- no serial mycelium. Conidiophore heed covered with

conidie for most gert spursely, but in lurger numbers on the sides.

Dork green.

Potato- overgrown with vigorous develOped but little aeriel

mycelium. Violet above (503;) then follows a zone with muny conidin



375 while loner dean fungus grows leutnery.

hub. In g rden soil Beern, hollend.

Glioclldium Vermoeseni (Biourre). Pinkerton. 1956. 33?.15 ££_ he
 

hissouri BOtufilCLI Gurden. 33: 47-43.

T
»
!

 

L e

Colony: pule vgnncious, gro th repid precocing much guttution

tutor.

ConidiOphores: mostly penicillute neusuring 4gp iron the first

brnnch, asymmetric, polyseriute with the phiulides trichotomous end

meusuring up to 10 by 1.5-5.5p, spheriCul s_ores e.ep; cephelolides

40p end more, cephalosporis aC-abp, cephhlospores ellipsoid 5-6.6

by 4p; interCclery chlemydospores 13 by 15.5p, terminal 5 by lhp;

ukinetes 15p in diameter; arthrospores 10.5 by 5p; oidie 3 by 5.§p,

rare.

habitat; purusitic or semi-purcsitic on cert in species of

,nrecu (pulms).
;/’

Thom, Co & Ii. Roper. 1949. :‘jlanI’iil

'9. 630—531. hillinms i hilkins Co.l‘.‘

.L' l-)
2£_the Penicillin.
 

Colonies on tort geletine, producing salmon colored corenis

10 mm. in height or more; conidiophores shout 5p.in diameter;

metulse 7-lqn by 2.5-5.0p, irregulurly borne, irreguler in number

or none; steriymntc lO-BOp by 2.5-5.5p in groups of 2-5, or even 7;

conidie ellipticel 5.0-7.Qu by 3-4p.

.K-Lj‘i'i ’:

Gliocludium albumrfietch. 1937—33. Britisk TypoloEiCul éeciety es: 251.
  L ,

kin -' ’-

Fetch writes of e Gliocludium occurring on fiyxomycetes 6nd,hsd

been recorded as Gliocledium :enicillioides. a white crust is formed
 

over the sporungium, the mein stem being on in diameter with leterel //



brunches beginning st the first septum about EQp from the bees.

Brunches ere 0pyosite or in whorls of’o ind divergent. Ihese brunches

eguin brunch and the conidiOQhores interlhce. lhe phiulides are 13

by In. C:‘he stem end brunches ere minutely verrucose and lerger ct

the nodes. The conidtu ere ovul or oblong-ovcl, hyuline, 2.5-4 by

 
l‘SP” This is though by Ietch to be the same as Iencilliur elbum

-reuss end letch gives it the name Clio. album (Ereuss) Fetch.
 

 

 

Gliccl;dium strictun Fetch. 938. British hypocreules. Trens. Lrit.

‘ ' .- 1: r) o

-tc. o3c. Hl.
 

Conidiel stuge- conidiophores crowded, white in nnss, hynline,

100p hieh, stem stout (4p diimeter be ow), fen brunches, loner bronches

olitury end disten , upper brunches phiulides opposite or in whorls

of three, ubout 30p. lone, targering, :11 branches purellel to Inuin

stem. Conidiu hyuline, oblong-OVul or nurron oval, slightly in-

equuluteral, ends obtuse, 5-ll by 2-2.§p, the longer ultimately

.beccning one septute or pseudo-septute, united by mucous in h eds

about 14H in dismeter, end in lurge :nsses.

Sexunl stupe;_§ypoxvcos Brooneenus Tul., Perithecis OVute,
 

_. O

.25-. mm in diuneter, hynline beconing pole brown, densely clothed

in white or pule brown short tonentun, except st apex, superficial

or immersed throurh overgrowth of the tonentum; esci cylindricel 150-

140 by 4p; escospores fusoid, l septete, c0ursely worted, shortly

1

spiculute at eucn end, hyuline, 15-16 by 3.5—4u.

 

Gliocledimn ogespitosum Petch. 1983-59. Glioclsdium.Trcns. Erit. Ive.
 

30C. L3: 357-263.

ConidiOphores forming white or yellow tufts, devuricute up to

.320.



J—‘

lSOP hifh. below U-op in disheter. 4 both, brunched ebove, the

1 wer brunches solituiy, u1§er opgosite eech brunbeuring e few

egicll 3h iliébs axich die nrrroly u;.ulluceous Ihielides 2gp hM

end 3F.dieneter. Conidie hfuline, oblong ovel or re: only ov.l some-

tines unionsleterul, semetiaes slightly elrved, smooth, 5-3 by i-gu.

On imxeture I ctriu mammoideu Plow.
 

GliOCludimd rgxufcole Jei. sp. nov. 1941. Sinensid 14: Los. 1-6. 140-141.
 

"In frictibus Truni muse, Szechuun, Jhis-1.

On rotten fruit, conidiophores eggeur es spurse downy growth

on the surfuce, erect, sih31e, occasionully brunched, septute, hyuline

or brown end guttulite at the bees, snooth, 133.3-302.4 by 7.7-12.lp

(exluding the penicillus); Le nicillus c;nsieting of one series of

metulue beuring e whorl of two to four sterigmetu with the extension

of the centrul axis us the central aetule, 25.3-44.3p high; metulae

cylindriCul, tapering to': 1rd the buse erd rounded at the e;ex, 69.2-

67.2 by 2.5-6.Qp except the centrul metulee which m1v be more then

lQu in diemeter; steriguete 2-5, usually on e metulu, uciculsr in

shste, rounded ut the bees und tupering torurd the tip, slightly

curved, tOWurd the exis of the metule, 11.2-16.3 by l.4-2.lu;

conidie in chains then forming e heed with muc1lur110us fluid (43. 7-

123.§P in dismeter), elligmicul to nurro ly ovete or elonguted elliptic,

hyuline, biguttulate, very vurisble in size, 5.6-14 by 2.3-5.Qu.

Cn erur 1edium it yrodlces a thin layer of wite down of fruit-

ing structure, later snuff‘broxn end the reverse cinnumon brown to

clove brown; eeriel rvcelium at first none, then loose end 33erse;

vegetitive mycelium sleider, 2.3-4.2p in diuueter end the fertile

Lycelium much thiclcer and soeties tinted with broun,bd.O-9.§h in .



diuneter; ccnidiochoies essenti11y the Suns es thut on rotten fruits,

urisinr rerueneicullr from the cells of Is tile hypliue, 67.2-333.4

by 6.3-13.9p; metulse of one to two series, or sometimes none, 11.1-

33.5 by 2.4-7.0p; sterigmetu forming e verticil on tie con idiophore

or in s group of two to seversl on e metulu 7-1é by E-Sp; spores

1mi11r to those on the rotten fruits; S1bmerzed :_ronth consisting

of hyiline mycelium und brown chlamydospores; chl“'ydos sores ebund-

ant on old cultures, forming irregulhr bells of 4-13 cells, 4o.2_

61.2 by 6.9-5.2n; single cells globose to subglobose or irregul r

us the result of cronding, thick willed, containing numerous lerge

oil globules, 12.6-29.4p across.

The Present species shoes effinity for G. roseum (Link?) Beinier

from thich it diffs:s by (1) the absence of loose floccose ty;e of

C"rowth, (s) lurger conidis end (3) the ;resence of chlamydospores.

On fruit of Irunus muue it yrodnces u rot cinn J;on bff in
 

color, soft, tith distinct and entire hergin, then covered with

whitish dormny eerisl 510 th, moldy eneld.distinct; infected flesh

honey yellow in color,"

Glioclediwia nirrum .Loresu. 1941. Rev. Lgcol. ?. S. o-e: ol.
  

Under i’ortula end Levende bet.een Seinte- I:srgu ite end

Formichet, francs.

heriel mycelium vhite, ebundent on rich media (Molt 131r)-

only slichtly develo"“d on toor sedie. ”ultires ere rudieting st1 Ab - :

first coolorless 11d then vith bluch zo sby the forhution of

conidiophores :1nd conidiu \hich necroscopicellyc W‘er in mess sooty

Ct

black. Conidiouhores ty iCul of liocludium seversl times brsnched
.L i O

the phiulides elongated more or less cylindricul ebout lfipulOflgo

L
1
3

1
‘
0



F1

1he conidia occ r in choins, cylindriCul, rounded st both ends,

oliVuceous, guttulnte. Length fighdfl1, often Z/c, Uidth 2-21 end

excertionully 3/.. Soon little chains eyglutinute in spheres lO-SQ/u

in di1m; olivuceous-bluck which mqy flow together forxdng bluck

shining patches. This species reminds one of §:_viride Zetruchot.

Eut is disti1guished by sir end form.of conidiu which ere bluck in

muss- niorun indiCutes this l1st cheructer. This gives to the

cultures the genersl esgect of the cultrre of Lerutiuceue but ell

other cheructeristics nuke our fungus u true Gliocludium.

Glioclud um sol1ni (Eur ung) Fetch. 1945—45. “Cdition1l notes on
 

British Hypocreules. Truns. ”rit. fiyc. Soc. 36-27: 149.
 

This is s trensfornstion end combination by Fetch of Iectrie

soldni Reinke & Derth, es the sexuul stage end Spicirie Joluni
 

de Bury us the Eliocludium st1ge. . V”

The psrithecis ere described es being crowded on an erungent

fleshy stronn; no definite cortex, forming pseudo-perenchymutous

tissue without sir spuces. Lonever when Schroeter grew it in culture

he found the hyphue did not fern pseudopurenchymstous tissue. These

masses are soft, yellowish inte11ully, dark ed shove, end bluckish

externullyx

The perithecie ere redlish or dull yellow end become ulnost

white, slobose, .5-.4hh. in diameter with coniCul ostiolum. She

usci are nurrow cluvute, with truncate egex, 65-78 by B-fip, the spores

are uniseriate or biseridte, uniseridte below. The ascospores are

OVul, nurrow, hynline, becining somewnut rough 10—13 by 4—dp.

Conidiophores; scattered or greggriOus. Stems %H in disaster,

nooth, septute, br1nching beloa end besring suberect luterel '



brunches. Conidiophores ere in whorls ; tfe nodes end in clusters

gt the d;e:, ell uttdining the sdme height.

rr

Conidid; OVul, 5-6 by S-gp, sone en end globose, hyeline

U

snooth remlining in e globose or irreeuler Lies 34‘?orted bf the

pniilices.

ocl diam cibotii (n.s.) Van Beyms Thos Kingmn. lCéa-éS. ”ntonie Ven
  

  

M.

T A “ \F.» ‘P ‘N 4‘ 2 -. , ‘ “. "Y . ’l - r: " ' n ‘ ‘ "‘ r‘

LingnLexk no rnll or hieroslolo : dz: serolo-V. lu (l-~,: ee-es.
I. _

7., v-‘L ‘1‘ ' 4- ',~ "If .. I ‘ '. "<’ o 1" L‘"""" " W ‘

C.— ,' v’,‘,- —~“r- MU \A L- ‘U-Lr _. v.k .V J; J U ;\l .141 Dil.~\e .--O to: Ft Her‘ ' e ralic e, t 1””, ll *t colcro , .
I a - - —

in bundles m‘ich tren exhibit n green b oxn to brown bldck color.

Conidinbores— to off iron the bundles of hyphde in Effigt
 

numbers, 30- CO by L-Qp,

I

Sterigfiltd- strsigh , forming uwl-shdpe, dC-4Qp long end the
 

base an tide, mostly 5-3 verticilldte.

Conidin- numerous, clusters glued together, hydline, single

celled, ellitsoidcl 4-6 by 2-2.7p.mostly 4-4.7 by 2.3-3.2p.with 2

oil droplets.

Hebitnt- isolated from the heirs of the tree fern Cibotium
 

Scniedei Frl. L. F. Habekotte, Delft.
 

. '\

Eure~aflwgre3
 

In Beer Fort gger- after one m nth, colony 7 cm. in

dismeter, end in the center sever: unite bundles of hygnee 1 cm.

high. In the center a green-blnck felt like wrinkled met with

luxurient conidril formation. The edge consists of d zone of thin,

colored, sterile branches of hyphee 1 cm. high having a delicdte

(
O

'
1eicy odor; the underside or the center is black, in other *leces

pele yellow. -





In test tubes to 14 dgys
 

EfiQE wort eccr- at the bottom of the test tube, White

felt like met with sgirse conidiul development.

Cherry erer- eger surface covered with Shell numerous
 

Lhitish spore droplets. Here hyphul bundles are raised, Bum. hieh

in cylindrical hyphel bundles which proouce numerous conidiofihores.

Currot- covered with white felt like bundles of raised

hyph are .

?hole Iptuto- sune us cherry deer-,conidis nuherous.
 

Cut arer- u ebove except at the edge near the gless, a
——5——

blnck edge is Produced, in potato agar, ubsent.

lillitutie insirnis (Uinter) n. on . Dennis srd Iekefield. 1345-46.
4 _\—(_

Yen or interesting fungi. Trsns. Brit. gyc. Sec. 39.
 

Un b9 Larch 1353 sgecihe:S'of a fingus on mushroom.cungost from

Uxbridge, Fiddlesex, were received at Kew from.fir. J. Buddin. The

0

fru'tificetions were sghericul, glubrous, whitish to cream colored,

approximately 500p in dium. and scattered sirgly over the surface

of the congost. Licrotone sections showed them to have u stout

Wall, sche 80 to 90p.thick, conposed of ten to twelve layers of

cells, differ ntieted into an outer belt, three to four cells Wide,

of empty cells, and an inner zone, 7-3 cells wide, densely peeked

with oil globules. The center of the escocerp consisted of thin

Walled tissue in which were inbedded numerous ssci, each with S

spherical yellow ascospores. The letter :eusured ll-ldp in diameter

with u lerge central oil globule end u tell about by thick, densely

studded with short blunt Hurts. These meusuregents tere mnde on

stores within esci. '



Exceot for sgore size, this egress precisely with the diegnosis

of L. guillurdii described from humus in e gluss house in angers,
 

Frunce, April lQCO. nccording to Loudier nnd Futouillurd (1900)

this fungus had spores ze—zep in diem. Type nuteriul of the sgecies

was preserved by Eut. end is now in the fisrlow gerbnrium. Er.

Linder re-exunined the meteriul und reported us follows. He found

the spores neusured 15.2-13.2 by 13.2-24.§p. Ihese spores were for

the most gurt still within the escus end were somewhut centressed

and engulur. In the few cuses were the spores hed been releused

from the uscus, the spores are gerfect globose. It epgeurs there-

fore thut the spores of this fungus very 'reutly in size and thet tne

“neers end Uxbridge collections represent the same species. It is

1 "
else the same us the furgus distributed under the nuns g: Reggillioides

 

Cord; us nuuber 150 of heliourqD/lur o innue. lhis hud been collected V/

v/’F'
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on decrying seideeds of li‘tery -t. “nine, o. a. A., Ou{quulJ}l:lu

In
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by Thexter, who cited us synonyms I. insicne Jninier, Lieipenicilliun

A , t/l/

insiene Brefelt end L. guillnrdii BOud, end Put. (Thuxter, 135s).

 

 

Thom (1950), however regurded I. ifisifne us yrobubly distinct from

G. penicillioides end the egplicuhility of the letter nine is ulso
 

dubious us will be s;own below.

C

Previously Winter (1375) hud obtuined un geochy ete on goose

dung which Le regnrded es the perfect stuge of G. :enicillicides.
 

Ho description mus published but anteriul with udeiuute figures of

l *i r 3 I ' V,

esci and escospores MAS distributed by Reb}nhorst;s fiungi Europuei,

w

(

no. 1733, under the nuie'Eurotium insigne G. Hinter n. 8“. (en n. g.?).‘v

 

Eruminition of linter’s heteri l ut Yen shows it to correspond

closely with the nreeent fungus exce;t the the escoCurgs ere now u
&

m C
.



deco yellow brown end tie outermost cells s13eur deed *ellou in
a. 11 A A v
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section. Que uscosrores neusure lU-lquCI es. ”useee end oulnon

,1

(1331), “ho obtuined E. 'nsirne on duxg or kunsuroo, Cvis burrhol,

fowl, und horse, at Est described it us huving the peritheciu cleur

p Y

white when young, then 1u7id, beooli_u 3ellonish std finully rusty

V,

bro n, with uscosgores globose, 17~aOCVucross. The color difference

mentioned uoove is thus cleiily not si5nif icunnt end deaends probu:ily

A /

on the mode of greservotion. dinter's collection hos been dried for
/

i

70 years, the Uxbridge uuteriul hué been ke1t in form;lin.

These and other records of E. insifine hove been discussed by

Ietch (1959) who concluded thut the imperfect fungus ussociuted

with it is not G. oenicillioides which he ascribes to Kyoomvces
— ’ M...— 

§

I: 9/

oureo-nitens Tul. but G. mucrouodinum;3or hul. The nume eCOtted
a __ 4.. i
  

by Tl‘exter is thus in p1ro13riute both on the ground of mis-identi-

fic tion und of upplicubility only to the ingerfect stuge. ihough

r '
‘T

ussociution with u fliocludium nus not noted in the Uxbridge :zteril
. I

Q
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nor mevtioned by boud. u.d I:t., it oineuis ut present hishly probuble

trot all the collections cited above are the Suns species. owing to

S 1.

the viry churucteristic end distinctive escospores it seems inudvis- 0/
I

able to refer this to Fungus to Eurotiun; it would appeur preferbele

' V 7 ' ' ' ‘ 'I u .L . - . . It A L”

to retuin tn genus hilligutiu, Witn tne new combination L. 1nSisng.
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Boud. uno Put, escrioed Lilliputiu to the Euberuceoe, union lS

cleurly inuduissuble: Clenents and sheer (1931) trunsferred it to

r’

1
b . .. . . . 1 i

Gynnousoceee, in thicn it 18 cleurly out or pluce. r (
D

:Citg fietuiled

studies of the developing uscocurp it seems to full most nuturully

in Eurotilceue, neor Eurotium, from which it is distinguished by

its sghericul united uses1o-es.
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Gliooluoiun unreun Ruder. lass. Ihytoput‘. be; 450.
 

Colonies on pototo dextrose u5ur or Czupek’s- at first pure

white liter yellow end occusionully light suluon pink in fruiting

dress on Czupek's medium,.mycelium loose-floccose, simple h3phue

or hyphue bunched in ropes; sclerotiu not observed; conidiothores

yer1ondiculur to ;edium, éC-lsfihn 3£2:0illiu up to lep in length,

once or twice irregulurly brunohed.

Phiulides lC-15 by B-Qp beuring conidiu which muy be oggreguted

in gelutinous musses or bulls (Acrostelufimus type) or onelutinuted

in tygicul column (resenbling Clonostuchys type), oonidiu hyuline,

elliptical, epiculute, smooth, 3.3 by 5.9p extremes (;.6-3.6 by 5.1-

6.7u).

A slight to worked yellowing of the medium in I.D.4.

Hub. IuthOfenic on stored currot roots in Y. Y.

Yo dutu on life history.

. . .. . . , so u . , , _
Optimum'fanp. sl-seOC- minimum below -o C. “urimuu between

es end 35°C.
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