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INTRODUCTION 

The purpose of this research was to determine the structure of 

ascom_ycete and basidiom_ycete communities which grow and fruit on cow 

dung. Quantitative and qualitative phytosociological data were obtained, 

and successional patterns were studied in detail. 

Cow dung was chosen as the substratum because large cow dung 

platters are plentiful, easily collected, and of adequate size to permit 

the placement of numorous small quadrats for sampling the fungal com-

munities. Also, large platters can be divided into sections for 

incubation under different environmental conditions. 

Previous investigations by Ellis and Everhart (1892), Wilson 

(1947), Lundquist (1960), Hanks (1963), and McKnight and Hanks (1964) 

have shown that cow dung is a natural substratum for many different 

coprophilous Ascom_ycetes and Basidiom_ycetes. Their investigations, 

however, were concerned primarily with taxonom_y and distribution rather 

than the sociology of the fungi known to fruit on animal dung. In 1948 

and 1963 Cooke made a review of the literature of fungus sociology and 

ecology. He gave references to several quantitative ecological studies 

on the larger fleshy fungi and on soil fungi, but made no reference to 

quantitative ecological studies on the coprophilous fungi. The author 

has been unable to find any reference to quantitative ecological studies 

concerning coprophilous fungi. 

There are published reports on successional studies of micro-

fungi on various substrata. Watting (1963) examined the micro-fungal 
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succession of hawk pellets, but only a few Ascomycetes and no Basidio-

mycetes in the successional pattern were reported. Other researchers 

have examined the succession of micro-fungi growing on such substrata 

as decaying stems of Dactylis glomerata (Webster, 1956, 1957, Webster 
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and Nix, 1960) and Af;romon rooens (Hudson and Webster, 1958), leaf 

litter of Carex paniculata (Pugh, 1958), ageing leaves of Saccharum 

officinarum (Hudson, 1962), and hair in contact with soil (Griffin, 1960). 

Concerning the succession of fungi on the dung of herbivorous 

animals, Massee and Salmon (1901) observed that when quite fresh dung 

from such animals were placed under a bell-jar, Phycomycetes develop 

first, then Hyphomycetes followed by Ascomycetes. Ingold (1953), 

reviewed the work by Massee and Salmon. Although Ingold accepted the 

same general pattern reported by Massee and Salmon, he added that 

Basidiomycetes follow Ascomycetes in the coprophilous fungal succession. 

Ingold further stated that while the successional stages are usually 

fairly definite they do overlap. 

In the current study only the successional stages in the fruiting 

of the Ascomycetes and Basidiomycetes growing on cow dung were examined 

in detail. Phycomycetes and Hyphomycetes were not included in this 

report although they were seen fruiting early in the incubation period. 



METHODS AND MATERIALS 

Large platters of dry, firm cow dung were collected October 3, 

1964, from Santaquin Canyon, Utah County, Utah. The dung was stored in 

the laboratory at room temperature in air-tight metal containers until 

it was removed to be used in two experiments. The first experiment was 

begun on October?, 1964. A section 3½ inches wide was cut from the 

center of each of six platters. These were designated sections 1 

through 6, Each section was then examined microscopically for the 

presence of dried ascocarps and basidiocarps, but none were found. 

After this examination, the sections were submerged for three 

minutes in distilled water and then placed on moistened paper towels in 

plastic culture trays 17 inches long, 4½ inches wide, 4¼ inches deep. 

The trays were covered with glass plates and the cultures were 

incubated at 21° ± 2° C. under continuous illumination. A 11Tempscribe" 

thermograph was placed in the incubation chamber by the side of the 

cultures to record the temperature during the incubation period. 

Throughout the experiment, additional distilled water was added to the 

trays each week to keep the cultures moist. 

Six days after the start of the incubation period fifty quadrats, 

each 25 square millimeters, were spaced, as shown in Figure 1, in a 

regular checkerboard pattern on a central portion, 26 cm by 8 cm, of 

each of the six cultures. Insect mounting pins were inserted into the 

cultures at the corners of each quadrat to mark the boundries of the 

quad.rats and to serve as reference points for locating the quadrats. 
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25 cm 

1 2 3 4 5 6 7 8 9 10 11 12 13 

14 
8cm 

15 16 17 18 19 20 21 22 23 24 25 

26 27 28 29 JO 31 32 33 34 35 36 37 38 

39 40 41 42 43 44 45 46 47 48 49 50 

Fig. 1.--Nurnber and arrangement of the fifty quadrats placed on each 
culture. 

To aid in examination of the quadrats a grid micrometer was inserted 

into an eyepiece of a Bausch and Lomb 11Stereozoom 11 dissecting micro-

scope and the magnification was adjusted until the size of the grid 

image matched the size of the quadrats. 

4 

An examination- of the cultures was made immediately after the 

quadrats were located and subsequently at weekly intervals for sixteen 

weeks. During each of the 16 examinations, presence, frequency, and 

density data were recorded. 

Presence data were obtained by recording the ascomycete and 

basidiomycete species present on each culture after the species had been 

identified from their fruiting bodies. For identification the fruiting 

bodies were removed from the culture and all or part of them mounted on 

glass slides in a ten percent aqueous solution of glycerol. The fruiting 

bodies were crushed by applying pressure to the coverslip. Permanent 

microscope slides of most of the species were preserved. The slides 

were prepared as follows: As the water evaporated from the mounting 

medium it was replaced by solutions of gradually increasing concentrations 
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of glycerol. The slides were then ringed with 11Zut Slide Ringing 

Compound111 and labeled with the species name and collection number. 

Fruiting bodies of the same species also were harvested, placed in small 

paper packets, and deposited with the slides in the mycological 

herbarium of Brigham Young University. Whenever possible the fruiting 

bodies harvested for identification and preservation were collected out-

side the quadrats to avoid disturbing the quadrats. 

Frequency and density data were obtained by recording the number 

of fruiting bodies produced by each species within each quadrat. The 

percentage frequency of each species was then determined by dividing 

the number of quadrats in which a species fruited by the total number 

of quadrats examined in the sample. Absolute density was determined 

for each species by counting the number of the species fruiting bodies 

in the quadrats examined. The relative density was determined for each 

species by dividing the number of its fruiting bodies by the total 

number of fruiting bodies of all species in the sample. In figuring 

the relative density and the percentage frequency any value less than 

1.0% was denoted as a trace. Constancy was also determined for each 

species. This was done by figuring the percentage of cultures in whose 

quadrats the species fruited. 

When the frequency and density data were obtained each week no 

distinction was made between the old fruiting bodies and the new ones. 

As long as the fruiting bodies were recognizable they were recorded each 

1 Manufactured by Bennett's Paint Products, Salt Lake City, Utah. 
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week whether they had been recorded in previous weeks or not. Chart 

quadrats were drawn to show the relative sizes of the fruiting bodies 

of representa4tve species (Figure 3). Coverage data could have been 

obtained by use of chart quadrats, but the method is too time consuming 

to be used efficiently. 

The second experiment was started January 30, 1965. Eight 

cultures were incubated at different temperatures to determine what 

effect temperature might have on the succession and structure of the 

coprophilous ascomycete and basidiomycete communities. The eight 

cultures were obtained by cutting each of four large cow platters into 

two sections. Four of the eight sections were numbered ?a, 8a, 9a, and 

10a. These will be referred to collectively, hereafter, as cultures 

?a-10a. They were prepared, examined, and incubated at 21° + 2° C. · 

as described for cultures 1-6 in the first experiment. The four 

remaining sections, ?b, 8b, 9b, and 10b, were also prepared and examined 

as were the cultures of the first experiment, but they were incubated 

under different temperatures. These cultures will be referred to 

collectively, hereafter, as cultures 7b-10b. Cultures 7b and 8b were 

incubated at 26° .:t 2° C. while cultures 9 band 10b were incubated at 

16° ± 2° c. 
Thus, in this study ten cultures (1-6 and 7a-10a) were incubated 

at 21° ± 2° c. The general successional patterns and the general 

community structure of the Ascomycetes and Basidiomycetes reported in 

this paper are based only on the data obtained from these ten cultures. 

Variations in the patterns and structure due to temperature were found 

by incubating the four remaining cultures (7b-10b) at different 
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temperatures. To study these variations as accurately as possible the 

data obtained from cultures 7b-10b were compared to only the corresponding 

data from cultures 7a-10a. It was assumed on the basis of Buller 1 s 

report (1909) that cultures from the same dung mass should contain a 

more homogenous mixture of spores than cultures taken from different 

dung masses. Therefore, incubation of cultures from the same platter 

under different temperatures should provide a fairly equitable test for 

determining the effect of temperature on the fruiting of the fungal 

species which grow on these cultures. 

The species which fruited on the 14 cultures incubated during 

this study have been divided into the following three arbitrary 

categories: major species, minor species, and rare species. The major 

species are those with an average maximum density of at least 7.5 

fruiting bodies per culture. The minor species are those with an 

average maximum density of less than 7.5 fruiting bodies per culture. 

The rare species are those that fruited on the culture, but which did 

not fruit in any quadrats. 

For the second experiment, 11Tempscribe 11 thermographs were 

placed in both the 26° C. and the 16° C. incubation chambers, and a 

maximum-minimum thermometer was placed in the 21° C. chamber. 

The keys used for identification of the ascomycete species were 

those prepared by Cain (1934), Seaver (1961), Hanks (1963) and McKnight 

and Hanks 0;,64). The basidiomycete species were identified by Dr. Kent 

H. McKnight. 



RESULTS 

Gener2: Data 

Sixty species of fungi were found in this study (Table 2). In 

Table 1 the number of species in each genus, reries, and class is given. 

TABLE 1 

THE NillIBER OF SPECIES IN EACH G.E.'NUS, SERIES, .AJ.IJD CLASS REPRESENTED ON THE 
FOURTEEN CULTURES INCUBATED DUR.ING THIS STUDY 

Class: Ascomycetes (46) 
Series: Plectomycetes (2) 

Genus: Tripterospora (1) 
Genus: Preussia (1) 

Series: Pyrenomycetes (26) 
Genus: Podospora (10) 
Genus: Sordaria (2) 
Genus: Sporormia (7) 
Genus: Chaetomium (5) 
Genus: Pleospora (1) 
Genus: Bombardia (1) 

Series: Discomycetes (18) 
Genus: Ascobolus (4) 
Genus: Ascophanus (8) 
Genus: Saccobolus (4) 
Genus: Peziza (1) 
Genus: Lasiobolus (1) 

Class: Basidiomycetes (14) 
Series: Hymenomycetes (14) 

Genus: Coprinus (13) 
Genus: Conocybe (1) 

Seven species produced fruiting bodies at the three temperatures(26° 

C., 21 °c., and 16°c.) used in this experiment ( Table 2). These species vere 

Podospora piriformis, Podospora curvula, Coprinus spp., Podospora ~-

piens, Cha.etomium globosum, Saccobolus kerverni and Podospora vestita. 
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TABLE 2 

THE CONSTANCY AND PRJ~SE2JCE PEHC1!..1JTAGES OF THE FUNGl\.L SP.ECIES FRUITING ON 

CULTURES 1-10b 
--..--..--,:.. .• <.£, •• _._.. ,..,_ , , ,_ ..- --•==·°"' _.,..--....,-...,,-,.. ,.., ..,..,_"" , • ~<t>•.F,c-•c-,-.r.,.•. _,,. •• ,,_._..,. ••~---- · ,_.KC<-'-1C -'<IC,·~~.-_...,.,..,_, =c. ---..-•.,..~• "°'~-_..,._, :"-~~...-.• , • ,_o,"=-:a-.,......,"""'---·:,, .. z,--,.__. S-"C"'Wl<__,_,, __ ,~...,,.,-•>T-t-%-co----.,.------·-- • _., _ _.,~,,."- ,,,,,,,.,· ..,,__..,.., ~,~· -...-•-~-____..__,,,.:,...,..,~. =-- ~'-'_,_..,.._...~_ ----~_,,_......_,.... ""'-4"-'·•-·='""'..-....,.,.:r.~-.. v:c•. ·--~-.,,,..,=,.,.,."""'-1•=~-. c•,;.,_-.._,.__.,._....,....,__~,..._-~ ·----.-.,,~~ 

Species 

Podospora piriformis 
Coprinus spp. 
Ascobolus immei'sus 
Podospora curvula 
Podospora decipiens 
Ascobolus furfm•aceous 
Ascophanus holmskjoldii 
Ascophanus granuliformis 
Podospora coronifera 
Sporormia intermedia 
Saccobolus kerverni 
Chaetomium globosum 
Chaetomium sp. #2 
Sporormia minima 
Podospora vestita 
Ascophanus argenteus 
Ascophanus ochraceous 
Saccobolus intermedius 
Podospora sp. #1 
Podospora sp. #2 
Bombardia caerulea 
Podospora sp. #3 
Coprinus parvisporus 

c/ Constanc;y __ 
-· At - All· 
21°c. Temp. 

90% 
80% 
80% 
80% 
70;~ 
60% 
60% 
6076 
50% 
50% 
4-0'/o 
40% 
40% 
4-0% 
40% 
30ib 
JO% 
20% 
20% 
20% 
20% 
20% 
20% 

90% 
80% 
80% 
80% 
70% 
60% 
6o;& 
60,{ 
50% 
50% 
50% 
40% 
40% 
40% 
40% 
30% 
JO% 
20% 
20% 
20% 
20% 
20% 
20% 

Presence ·---~~2,s PA .. w12ic]l_1~\e,_,§J?2.£isE....frB.i!,~d., _ -=---
% All 1 2 3 4 5 6 __ ]___"_8 .. -2-.~ ___ _12......._ 
Temp. .. ' ., ---· - ---- _, __ a <<n•~b •»- a b .a.Cb •~-a b_ 

21 21 21 21 21 21 21 26 21 26 21 16 21 16 

90% X X X 
90% X X X 
80% X X X 
80% X X 
70% X 
60% X X 
60% X X 
60% X X 
60% X X 
50% X X 
50% X 
40% 
40% X X X 
40% X 
40% 
40'fa X 
JO% 
JO% 
20% X 
20% X 
20% X 
20'fa X 
20% X 

X X X X X 
X X X *P X p 
X X X 
X X X X X X 
X X X X X 
X X X 
X X X 
X X 
X X X p 
X X X 

X X X 
X X X X 

X 
X X 

X X X 
X X 

X 
X p 
X 

X 

X 

X X 

X 
X X 
X X 

X X 

X 
X X 

X 
X X 

X X 

X 

X X 
X X 
X X 

X X 
X X 
X 
X X 

X X 
X 

X 
p 

X X 
X 

X '° 



TABLE 2--Continued __ .. _______ __.,_.~,,-- ___ , 

~-~=~-... 
___ ., ___ 

Species Qon.§tarn:,:s iz Presence Cultures on which the species fruited 
At All % All 1 2" "3 4 ·-·•·-·--~----s- 9 rn 5 0 - .co - -

21° C.Temp. Temp. a a b a 5 a 
'ZI ~I 2"I a '2 I -7r7rai·~r-~:t1 Io :zr I5 -- - --- ... ...,_ 

Podospora pilosa 10"& 10% 20% X p 
I A 

Sporormia australis 10;6 10% 20-.; X p 
I 

Coprinus pellucidus 10% 10% 1o~l. X I 
Sord8.ria fimicola 10% 10% 10% X 
Sordaria humana 10% 1or0 10% X I 
Coprinus sp. #2 10% 10% 10% X I 
Saccobolus neglectans 10°0 10% 10% X X I 

Sporormia vex8.ns 10% 10% 10"6 X I 

Sporormia kansensis 10% 10% 10% X 
Sporormia megalospora 10% 10% 10% X 
Saccobolus depauperatus 10% 10% 10~ X 
Spororrnia pascua 10% 107b 10~ X 
Coprinus hexagonospora 0 20% 20% X X 
Peziza. granulata 0 10% 20~ p p X 
Coprinus cordisporus 0 10% 20% p X 
Chaetomium sp. #1 0 10% 2070 p X 
Ascophanus sp. #1 0 10% 10)s X 
Ascophanus brunneus 0 10% 10)6 X 
Ascobolus furfuraceous 0 10% 10% X 
Tripterospora sp. #1 0 10% I 10% X 
Conocybe bulbifera 0 0 JO% p p p 
Coprinus fimetarius 0 0 20% p p p 
Coprinus sp. {fo3 0 0 20% p p 
Podospora ansed.na 0 0 20 p p 
Pleospora sp. il1 0 0 10}b p p 
Coprinus sp. 11'1 0 0 107; p 

p 
0 



·TABLE 2--Continu~.9-

Species 
Constancy% 

At All 
0 21 C. Temp. 

·- ---= -------.-·,----------· ·-----~ -
Presence Cultures on which the species fruited 

'fa All 1 2 J ~5-6----;-~~~·-·-·-_-£- .. -.-. -J-.0- __ =--
Temp. a b a b a b a b 

21 21 21 21 21 21 ·~2126-2~1 16 21 16 21 -----·-·---~------------------------------- ____________ ,.._,.,._.,....__,_ ----- ... ~<r;--·,··-... - ......... __ _ 
Ascophanus argenteus v. 
Coprinus stercorarius 
Ascophanus carnous 
Lasiobolus equinus 
Ascophanus microsporus 
Chaeto:,:~ ·.tr:1 sp. tf3 
,., • JlJ 1..,opr1n1n sp. 1r+ 
Chaetomium murorum 
Preussia typha.rwn 
Coprinus sp. #5 
Coprinus ephemerus 

Total species/culture 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 0 
0 0 
0 0 
0 0 

*P-Present but not in quadrats 

10~ 
10% 
10% 
10% 
10;6 
10% 
10% 
10% 
10% 
10% 
10% 

p 
p 
p 

p 

p 

p 
p 

p 
p 
p 

p 
8 16 13 12 13 20 14 11 10 7 13 14 17 17 

I-' 
1--~ 



These are all species of constancy between 40o/o-90% (Table 2), and all 

but Saccobolus kerverni and Coprinus spp. are pyrenomycetes species. 

12 

Ten species produced fruiting bodies at 16° C. and 21° C. (Table 

2). These species a:ce Asr:obolus irGnersus, Ascobolus furfuraceous, 

Ascophanus granuliformis, Ascophanus arf!enteus, Ascophanus ochraceous, 

Sporormia australis, Peziza f?ranulata, Chaetomium sp. ,ffoi, Conrinus 

fimetarius, and Coorinus sp. i/J. Of these species §.. australis and 

Chaetomium sp. #1 are Pyrenomycetes, the two Coprinus species are 

Basidiomycetes, and the other six species are Discomycetes. 

Three species, Saccobolus inte:.r-:rnedius, Saccobolus neglectans, 

Pleospora sp. #1, produced fruiting bodies at 21° C. and 26° C. (Table 2). 

Twenty-seven of the sixty different species shown in Table 2 

produced fruiting bodies only on cultures incubated at 21° C.; 

three species (Tripterospora sp. ,,'fa1, Chaetomium sp. #J, Coorinus sp. c/f4) 

produced fruiting bodies only on cultures incubated at 26° C.; and 

eight species produced fruiting bodies only on cultures incubated at 

16° C. These eight species were Asconhanus furfuraceous var. coronatus, 

Ascophanus brunneus, foprinus hexagonosporus, Ascophanus sp. ifal, 

Chaetomium murorum, Preussia typharum, Coprinus sp. #5, Coorinus ephemeru& 

Of the species which fruited on cultures 1-10b, 6.7% had 

constancy ratings of 80% or 90~, 6.7% had constancy ratings of 60% or 

70%, 11.6 had constancy ratings of 40% or 50%, 15.0% had constancy 

ratings of 2oi or JO%, J1.?% had constancy ratings of only 10%, and 

25 • .3% had constancy ratings of 0%. Thus 75.07; of these species were of 

low constancy, appearing in only three or less cul tl;,~es. The rest of 

the species (25.0%) were of relatively regular occurrance since they 



fruited on four or more cultures. 

Thirteen different genera of Ascomycetes and Basidiomycetes 

were represented on the ten cultures incubated at 21° C. (Table J). 

13 

Four of these genera, Asconhanus, Podospora, Sporormia, and Coprinu 8 • 

TiiliLE 3 

THE NUMBER OF ViAJOR, MINOR .AND RARE SPECIES OF ,;;ACH GENUS WHICH FRUITED 
ON Cu1,TURES INCUBATED AT 21 u C. 

- ~--·--
Genera Major Species Minor Species Rare Species Total Species 

Ascobolus 2 0 0 2 
Ascophanus 3 1 J 7 
Bombardia 0 1 0 1 
Chaetomium 1 1 1 3 
Conocybe 0 0 1 , 

J.. 

Coprinus 0 4 4 r, 
0 

Lasiobolus 0 0 1 , 
.L 

Peziza 0 0 1 1 
Pleospora 0 0 1 ; 

1 

Podospora 6 3 0 9 
Sacco bolus 1 J 0 4 
Sporormia 0 7 0 7 
Sordaria 0 2 0 2 

Total 13 22 12 47 

produced almost two-thirds of the species which fruited on these 

cultures. None of the Sporormia or Coprinus species, however, were 

major species. 

In contrast to the genera Coprinu~ and Sporormia, the genus 

Podospora, which was represented by nine different species, had six of 

these species in the major category (Table J). This is important since 

all the other genera combined only had seven species in the s~~e category. 

Thus approximately half of the major species on these cultures were 



i4 

Podospora species. 

In Table 4 the percentage frequency of 4-3 ascomycete a..vid basidio-

mycete species is presented for the sixteen weekly examinations of ea.ch 

culture. These species include only those which fruited in the quadra.ts 

placed on the cultures. The absolute density of the same species is 

presented in Table 5. The species are listed in both tables in the 

order of their fruiting sequence with the species fruiting during the 

first week of incubation at the head of each table. The species fruiting 

during ea.ch week thereafter are listed in consecutive order. This 

arrangement shows the successional pattern in the fruiting of the 

species. Only those cultures on which the species fruited are included 

in the tables. 

Al though general patterns in the fru.i ting of species can be 

observed in Tables 4 a.nd 5, some variations do exist. For most species 

there is not only variation in the initiation of fruiting but also in 

duration and intensity of fruiting. In order to obtain a general 

summarized pattern for the f~Qiting of ea.ch individual species growing 

on the cultures incubated at 2i° C., the percentage frequency and 

absolute density data obtained from these cultures were averaged for 

ea.ch species. The averaged percentage frequency and absolute density 

of these species are presented in Tables 6 and 7 respectively. From 

the average absolute density, the relative density of each species was 

determined as explained in the 11Methods 11, The relative density of the 

species is presented in Table 8. 

Of the 47 species fruiting on the cultures incubated at 21° C., 

thirteen are major species, twenty-two are minor species, and twelve 



TABLE 4 

THE WEEKLY PERCENTAGE FREQUENCIES OF THE SPECIES ON EACH OF THE CULTURES 

_ .. ___ __,.._,,.,.,....,,,..,_, ..-, »•--,: -~•'"""'-=~..,~--·;. - --•--•-=,""'"-,_,....,...,..,._,_,.,,, .,.._ . .,,._,.•--•.z.:ac_,,.,.,,_.-,r~.-,-,.., ~•-•JC_,,....,.__......_..,,..._,,.,,,....,..,._~..,,. ___ ,__.-..........., .. -----~•-•>'.._,._-..--~,-.._,_,-...-, __ -----..-.-~-----~-'"-'--·~ ,_ ., .. _,..~ _ _. . ..,...__..,..__ _____ ......_ .. _~------- --.... ~-_____,, ... ~-~- .. ""~- .... •-=--- .. --~ ... ~----·~ .. ---..__,.. -·""""'-----s. ... ~,,.----~· .w ............ _ _..._,._.,,-.,,.-....., ... ___ _ 

Species Temp Cul- Number of vTee!rn From Start of Incubation 
0 --- . • • --------~---·---------·-·----------~- ---·--· C. ture 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

21 1 4 
21 2 4 10 8 4 

Ascobolus 21 4 10 14 8 
furfuraceous 21 5 22 20 2Lr 

10 
1Li, 

6 
8 2 

4 J2 JO 28 28 28 26 24 18 14 12 Li,o 36 3' 6 21 10a 46 L~8 40 28 20 16 8 
16 10b 26 32 32 28 20 1 8 12 12 

-•-=..., --•;,·."'•=·-,...-.:., • ..-,.._......_,.,.,.,_'"'..,··-~-.... ,.~, ~.. :,-,.__;:;-..-:C'"<'..,_.,.~ ,-r.,_,,..::;. . .,.~..._-.,:: ,-c::,,,.,-...,..,.. ~a! .. ~-,~ •• ,~·,::..,,....&,;.-:.s,i.. ""-· ~= ,,,..-,.cu=-..,.....,.,._ -.---,, ,.,~,.,-,---=·=-"-'~--'• •,:c .az. r., .. ,-.-.- •.~·--.:-.~·•• · ,..._ ..,-· .-.-sc•.•.-.·.·,; _.._~.,._,._,.,~., ... .....-:•---r,.., _ 

21 1 44 14 8 
21 2 50 46 32 
21 3 12 8 2 

Ascobolus 21 Li, 56 58 54 
immersus 21 5 66 72 60 

21 6 41+ 28 l-1, 

Li, 
8 
2 

L1,6 
56 
2 

21 9a 2 6 2 4 

2 
Lj, 2 

4-2 18 
4-8 l.J,4 JO 18 12 

2 

21 10a 70 6'+ 56 JS 26 12 12 6 4 

12 8 

16 10b 6 14 10 10 8 2 2 2 2 2 
_ .....,_..ci: .. ~-- ....,.,_...__"-_""r> >··'"~-.,~,•,:c,__.,, .. : _.,-,......_..,. • ..,....,._"_ -·-,~---~---- ... -.....- •'>-C'-"'..,....->;,_.,,.-_-,. , ..,.__.,- "-•~ .~.._::_-__ .,.-.-,_.r.,,. •--.,-.,,._,~.-.r-,.....,~---....,~-,..-L.c, ---.-,·.· .,-.,,,,.-,,.s:,.«•rr~- .. ~~_,.,.,.,-...,, . ., ,":l.•"-<:i.,•-'"'-,,_~ •·· :r .• - .,=·- o.AI.J,._,..,,,-'-' 

21 1 2 2 
21 3 2 4 2 2 

Ascophr,nus 21 4 6 
holmskjoldii 21 5 4 26 22 14 10 J8 26 4, 4 8 2 

21 6 26 82 90 88 90 78 78 711. 72 72 72 72 70 70 70 70 
21 10a 2 6 10 10 10 10 10 10 10 10 

~···-"'-'"~"'---~-'"' ,c,-.1', ...... ,~, '"a.1..,_ ..... .,,.~, .... __ /··--'" - --~ - ------,-.ac;. ~.,.,. -., .. _ ,... ... _.- ... - • ,_-~_,,, .• '- ... .. ,.,,. --- - ,.,. .. .,._-¢""".-._- ,_. ·-•- __ . __ :,,-,-~ ~, .,-~-"'- "'-'<·'..._·=•·--~ 

6 
2 I-' 

Coprinus 
pellucidus 

21 2 
21 3 

'--~•-~•c• ,, .--~ . • oo,. n•--·• .,·.,.-,,,,~ ,.,, •. ••= .. ·•--••~••~-~•·•· ,,. .,,~-~-- •"- V'\ 



TABLE 4--Continued 

r---"-.2---.--.,,, · ...... ..:..t .. = .. t-~-~-- ...... --, ~--:---. · - .... ~- -- - --~~z-r..,-...,~-:r::::--7--r·-~--~..--·-,-....-~-._.-~"'"7- .. -~.-:i:. --....::.;-~~- ·-~~~------- --.. ·--:--·-~-·,- ~~--- · .. --:rc··-;t-:T~~ ..... -

Species Temp Cul- Number of Weeks From Start of Incubation 
0 C. tu.re 1 2 ------------------c>-·•-----·-· 

3 4 ~- 6 7 8 __ 9_:io __ i-1--1-2--1-3--1-4_1_5--1---:6.---

Chaetomium 
glob::>sum 

21 
26 
21 
26 
21 
16 
21 

?a 
7b 
8a 
8b 
9a 
9b 

10a 

14 16 18 
2 2 2 2 

4 8 8 

4 14 24 18 
2 

20 12 
2 2 
6 6 

2 
20 18 

2 4 

12 6 
4 4 
4 4 
2 2 

18 16 
4 4 
2 2 

8 8 6 
4 4 4 
4 Li, 2 
2 2 2 

16 14 14 
4 4 4 

6 6 
4 4 
2 2 
2 2 

14 12 
4 4 

6 6 6 
4 4. 4 
2 2 2 
2 2 2 

12 12 12 
4 4 4 

, ····-~- ... ___,......_"'"' __ ... c,...-.,,,..,.,.--.----·""-"•-1"'-*--..--"' _-,,-,c,,.._.. __ ·--~_,., ........ __ ___... _ _,_.,.~----,,.------. ,..~------~- ...... -17'-•--=---.... = ...... .-.,~.--..~~·•··--·~--------•--g---~ .. ~-------•-. .---...-...... ~- .. -·------ ----

for-dad.a 
hum2na 

21 ?a 8 14 10 10 10 
------,,.-- ------ -••·• •-'"~~-- -••-•• ••--~-• •-••·-••• •n •••- .,._ 

oordaria 
finti.cola 21 ?a 6 8 8 6 2 
- _,_,,,..z .--._. __ ...,...,. •• 

Ascoholus 
furfuraceous 16 9b 2 4 4 h 

6 6 6 2 

2 4 

V •- (:Oro naty S -~- _ . ____ ,, ·-____ _ __ , _., __ ,. .. _____ ,. _ ... ., ---~----.. ··•·--·•-···-···,.·"· .· . __ ,. •·---·•··- -------~-·· ... ___ ._ ··•·.. ... . ·-·--· 
Chaetox,d.un 
sp. :/f,2 

21 
21 
21 
21 -------·-· ···-· ---· 

Cop1'inus 
spp. 

21 
21 
21 
21 
21 
21 
21 
21 
16 

1 2 2 
2 2 2 2 2 2 2 2 
3 2 2 
l+ 2 -··--•--~,-. ....... ·~·y• ... -.-•-----·--~-·--.~,--""'--~-.. ,~~-- ----~ -~,~- ~-.----· "'"",.,,.. __ ..., .. ..,.._ -~ . .,,..-.,..,,-,.,.~,--_.... ---~ --~~•---..-••y~ - '"~ .... ,,,.,_,.._-..j .,,...,..,..,. "''--•-·' 

1 l~ 12 4 2 2 2 
2 8 l1- 2 2 2 8 2 2 
3 4 6 6 4 2 2 
4 6 10 10 2 2 4 
5 2 4 6 6 
6 6 8 4 2 2 2 
8a 2 

10a 2 
1.0b l~ l1, 

•~.,..,... ____ ,,,_,_,,.....,.~-..,-.-.,,,.,._,-,, .. Lr,,,_,_,-">'""""""""°"~°"'~"'--••~•~---•~ •. _..__._.. ____ _,,.. _ __,_,..__-.,._ __ w..,., ___ •> 

I-' 
()'-. 



TABLE 4--Continued 

-~----:--·:-: ,-~--·--·~-----,,,_,,,,..,..,_,......,.,,.,." ~,__,¥ __ __,_ .... -~-~~---- ... --- ~--~ --~ .. -· ·- -:--.,---~ ____ "_ ... ___ •• ,_ .• ,-~-·---------

Species Temp Cul- Number of Weeks From Start of IncubaUor,_ 
° C. tu.re 1 2 -3 4 5-- O -- 7 --8°·-· 9 _ --10 ~~~}'1 12 13 14 15 16 -·· =---~-

21 2 64 96 98 98 98 98 98 98 98 96 94 52 12 2 
Podospora 21 3 40 60 66 70 70 74 64 54 52 28 10 6 2 
coronifera 21 4 4 24 32 16 

21 5 12 18 24 38 41.J, 38 22 14 
21 6 20 12 20 26 24 26 21~, 22 22 26 26 26 24 24 24 ..... ,----~ ~,.. .• ,.. .. -•----•-~---- _______ .._.,.v_,. __ ' ....... -~>~~-~·-··---------
21 3 8 
21 4 4 2 
21 6 2 li, 8 8 2 2 2 2 

Podo sporr, 21 ?a 20 22 22 20 22 16 20 12 l} 

decipiens 26 7b 2 6 6 6 2 4 
21 8a 2 2 2 2 
21 9a 6 6 8 6 6 l1, 2 
16 9b 2 4 6 6 8 l} 6 6 6 Li 4 4 
21 10a 2 2 2 2 2 
16 10b 2 2 

-- ~•- - ••'•T•••---~- ~,.-~ ... - •--• •••~-<'-~•--r••,.-...~~__,__•--·-•·•-..~~C,-~rff --,,~_.,,~--,~~""·~---- ..... - , __ ,~,~~,- <,,•?•,,,..,._•Le. - •'"~--~ -~""~ ......... ~, •--•-•-•••··~•<'M"-•'""'• >'' . ,---,--. ..--~ '"' . ·------~----~ .... 
21 2 2 4 
26 7b 2 4 2 4, 2 

Sac<:;o 1-::o lu s 21 8a 18 20 20 22 22 J_L~ 10 8 8 8 
kervc1,ni 26 8b ll.J. 12 12 16 12 8 10 6 2 2 

21 9a 2 2 
21 10a 4 lj, 2 2 
16 10b 2 2 2 2 

__,..._~ .. - -..,.------~---- ~---e,~,-,-.,- .. __.._.,_. __ .,.,..,_ .. ..-,--. '···-- ... ---·•--·...,,,.. __ .~·---.- , ... -__ .. ______ ,.,.,... ... " ,, __ -~ _____ , ___ ,. ----~' -.--· __ ,_.,.__.. __ ------.... -~ ...... --------··~ .. ..-

I--' 
--.J 



TABLE 4--Continued 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture l 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 

21 2 4 6 6 10 6 6 6 9 10 8 
21 3 12 14 12 8 6 6 
21 4 14 20 

Podospora 21 5 6 24 32 J8 J6 24 10 2 
curvula 21 6 2 2 34 42 40 32 32 'J) 28 28 28 22 22 

21 ?a 2 4 8 12 16 18 26 34 34 26 22 14 10 6 4 
26 7b 4 2 2 4 4 6 4 
21 8a 10 6 8 4 4 2 
21 9a 2 4 4 4 6 6 6 6 6 4 4 
16 10b 2 6 8 10 12 14 14 14 14 14 

Triptero spora 26 7b 8 12 12 10 12 12 8 6 4 2 2 sp. #1 

Saccooolus 21 6 6 8 4 6 
intermedius 21 10a 8 6 6 6 6 2 2 2 
Coprinus 21 3 4 
parisporus 21 10a 4 2 

21 3 4 2 2 
Sporormia 21 6 2 2 
minima 21 ?a 2 2 

21 9a 2 
Coprinus 21 10a 'JJ 26 20 JO 16 10 
sp. #2 

..... 
co 



TABLE 4--Conti.mied 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

21 7a 18 12 10 12 16 10 10 12 14 14 12 12 
A.scophanus 21 9a 2 2 2 
ochraceous 16 9b 10 32 40 42 44 40 36 38 34 36 32 

21 10a 2 2 2 2 4 
16 10b 6 10 16 10 14 16 14 14 12 6 6 8 6 
21 7a 4 8 12 10 12 20 24 32 32 42 44 
21 8a 4 4 12 18 24 24 28 20 22 20 

Podospora 26 8b 12 20 34 34 36 42 42 42 42 42 42 42 42 
vesti ta 21 9a 2 2 2 2 6 6 6 8 10 12 12 12 14 

16 9b 4 6 6 8 
21 10a 2 4 4 2 

Sacco.bolus 21 7a 14 10 20 16 16 16 12 10 6 8 6 
neglectans 26 7b 4 2 4 4 4 4 4 2 2 

21 1 2 4 
21 2 2 
21 3 8 16 14 14 10 6 8 6 12 6 6 6 2 
21 4 2 4 4 

Podospora 21 5 2 2 4 6 10 2 2 2 
piriforntl. s 21 6 2 2 2 2 

21 ?a 2 2 2 4 2 
26 7b 2 
21 9a 2 2 2 2 2 2 6 
16 9b 4 6 6 
21 10a 6 28 44 58 64 56 52 56 54 54 52 48 
16 10b 4 6 8 12 24 50 46 52 50 

,_.. 
'° 



TABLE 4--Continued 

Species Temp Cul- Number of Weeks From start of Incubation 
0 c. ture 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

21 2 4 
Spo rornri.a 21 3 6 2 4 6 6 8 2 2 2 
intermedia 21 4 2 

21 5 2 
21 6 2 2 
21 1 2 
21 2 2 2 2 

Ascophanus 21 4 2 2 
granuliformi s 21 6 12 8 4 6 4 4 4 

21 9a 2 
16 9b 2 
21 10a 2 4 2 6 4 4 4 6 2 2 2 2 
16 10b 4 8 24 14 10 12 10 2 2 2 2 2 

Ascophanus 21 2 2 
argenteus 21 4 2 

21 6 4 

Spo ro rnri. a 21 5 2 4 vex.ans 
Podospora 21 3 8 10 14 10 8 6 2 
sp. #1 21 6 12 20 22 22 22 22 20 20 20 18 18 

Spororm:ia 21 5 2 kansensis 

Peziza 21 10a 2 2 2 granulata 1\) 
0 



TABLE 4--Continued 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture 1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 

Podospora 21 
pilosa 

6 2 

Podospora 21 2 2 
sp. #2 21 5 8 12 16 14 4 
Sporormia 21 5 2 megalo spora 
Ascophanus 16 10b 4 4 4 4 6 6 4 4 brunneus 

Saccol::olus 21 10a 2 2 depauperatus 

Bombardia 21 2 8 16 14 2 
caerulea 21 9a 2 

Coprinus 16 9b 2 
hexagono sporus 16 10b 2 2 

Podospora 21 2 2 
sp. #3 21 6 4 2 2 2 2 

Sporormia 21 ?a 2 2 2 2 australis 
Coprinus 16 10b 2 
cordisporus 

Sporormia 21 6 2 
pascua N 

I-" 



Species Temp Cul-
0 c. ture 1 2 3 

Chaetomium 16 10b sp. #1 
Ascophams 16 9b sp. #1 

21 1 66 82 
Quad.rats 21 2 
distributed 21 3 
by insects 21 4 18 

21 5 

TABLE 4-Conti.nued 

Number of Weeks From Start of Incubation 
4 5 6 7 8 9 10 11 12 

90 90 92 100 100 100 100 100 100 

74 90 96 
18 20 92 100 100 100 100 100 100 

J6 84 98 100 100 

13 14 

100 100 
98 100 
98 100 

100 100 
100 100 

15 

2 

2 

100 
100 
100 
100 
100 

16 

2 

2 

100 
100 
100 
100 
100 

N 
N 



TABLE 5 

THE WEEKLY .ABS)LUTE DENSITY OF THE SPECIES ON EACH OF THE CUL'IURES 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture I 2 3 Zj: 5 0 7 8 9 r~ 11 12 13 14 15 16 

21 1 3 
21 2 2 6 4 2 

Ascoh:>lus 21 4 12 21 12 6 3 
furfuraceous 21 5 11 61 23 11 7 1 

21 6 48 4.5 43 40 32 31 JJ 28 2.5 24 24 22 21 17 12 10 
21 10a 56 64 33 20 1.5 13 .5 3 
16 10b 25 25 22 19 14 10 6 6 .5 2 
21 1 19.5 28 12 7 1 
21 2 56 46 16 .5 3 1 
21 3 16 10 4 4 

.Ascoh:>lus 21 4 347 JJ.5 2.52 218 173 26 
immersus 21 5 167 128 96 80 76 68 J8 23 14 12 9 

21 6 52 3.5 13 8 7 
21 9a 1 17 7 4 
21 10a 168 117 74 39 25 12 9 3 2 
16 10b 12 34 12 12 11 8 8 7 6 5 
21 1 3 2 
21 3 2 4 1 1 

.Ascophanus 21 4 5 
holmskjoldii 21 5 10 45 18 12 7 27 14 2 2 4 1 

21 6 l'JJ 373 137 354 315 262 238 221 216 207 203 198 186 179 165 16.5 
21 10a 2 6 9 7 7 7 7 7 7 8 

Coprinus 21 2 4 
pellucidus 21 3 1 

N 
\...v 



TABLE .5--Continued 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture 1 2 3 4 5 6 7 8 9 10 11 12 lJ 14 15 16 

21 7a 40 46 50 50 44 34 18 20 19 16 16 17 17 17 17 
26 7b 8 6 3 4 3 3 6 6 6 6 6 6 6 6 6 6 

Chaetomium 21 8a 16 37 J6 18 15 11 7 7 7 3 4 4 4 4 4 
globosum 26 8b 4 4 4 6 4 4 4 4 4 4 4 

21 9a 38 141 204 226 227 232 226 209 197 185 181 181 176 176 176 176 
16 9b 5 10 4 4 4 3 3 3 3 3 3 3 3 
21 10a 1 1 

Sordarla 21 7a 10 '5,) 22 21 16 9 9 7 3 humana 
Sordaria 21 7a 56 60 60 55 J8 J8 24 fimicola 
Ascobolus 
furfuraceus 16 9b 13 15 13 11 
v. coronatus 

21 1 1 1 
Chaetomium 21 2 1 1 1 1 1 1 1 
sp. #2 21 3 2 1 

21 4 2 
21 2 343 556 632 771 803 787 768 749 727 663 634 182 12 1 

Podospora 21 3 276 389 .501 .519 462 376 29.5 223 138 38 9 3 1 
coronifera 21 4 17 55 128 12 

21 5 11 14 18 37 y) 26 13 9 
21 6 33 38 36 40 JO 31 27 25 25 28 27 27 26 26 2.5 

Triptero spora 26 7b 44 43 47 35 25 23 20 1.5 11 9 8 5 N 
sp, #1 +:" 



TABLE 5--Continued 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

21 1 3 7 2 1 1 1 
21 2 4 2 1 2 1 6 1 1 
21 3 2 6 5 2 1 1 

Coprinus 21 4 9 9 7 1 1 2 
spp. 21 5 2 3 3 3 

21 6 9 8 3 2 1 1 
21 8a 1 
21 10a 1 
16 10b 2 2 

21 3 8 
21 4 2 1 
21 6 2 4 6 6 1 1 1 1 

Podospora 21 7a 24 27 29 26 26 20 23 11 7 
decipiens 26 7b 2 6 6 7 2 3 

21 8a 1 1 2 2 
21 9a 17 35 44 35 23 19 1 
16 9b 5 12 18 22 23 15 19 15 14 13 12 12 
21 10a 4 3 3 3 3 
16 10b 3 1 

21 2 1 2 
26 7b 1 4 2 7 1 

Sacco 1:::olus 21 8a 144 171 157 128 105 100 66 55 54 53 
kerverni 26 8b 72 55 40 47 22 24 15 10 6 3 

21 9a 1 1 
21 10a 6 4 3 1 
16 10b 1 1 1 1 N 

Vt 



TABLE .5--Continued 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. tu.re 1 2 3 4 .5 6 7 8 9 10 11 12 13 14 1.5 16 

21 2 3 4 6 10 7 7 7 8 7 .5 
21 3 13 1.5 8 6 4 4 
21 4 9 13 

Podospora 21 .5 4 2.5 32 43 37 19 8 1 
curvula 21 6 1 1 47 60 .50 44 41 41 43 39 YI 32 'JJ 

21 7a 8 12 27 64 87 9.5 113 131 123 106 80 61 .57 .50 43 
26 7b 8 1 6 2 4 9 3 
21 8a 10 7 10 3 3 1 
21 9a 2 6 17 17 21 22 23 17 19 18 13 
16 9b 13 9 32 33 40 39 J8 38 40 40 

Saccobolus 21 6 10 9 3 4 
intermedius 21 10a 16 12 10 14 13 1 .5 2 

Coprinus 21 3 2 
parvi sporus 21 10a 2 1 

21 3 .5 1 1 
Sporomia 21 6 2 2 
minima 21 7a 6 .5 

21 9a 9 
Coprinus 21 10a 28 19 12 20 10 6 sp. #2 

21 7a 36 16 19 32 63 84 79 97 102 99 97 97 
Ascophanus 21 9a 2 4 4 
ochraceous 16 9b 73 218 363 371 312 296 262 243 229 232 220 

21 10a 1 1 1 1 2 l\) 

°' 16 10b 8 13 20 20 28 16 1.5 9 .5 .5 6 .5 



TABLE 5--Continu.ed 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. ture l 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 

21 ?a 4 10 25 28 37 80 101 129 143 192 186 
21 8a 2 5 20 29 52 53 57 50 49 35 

Podospora 26 8b 18 '39 121 145 134 136 ll9 127 146 128 125 124 120 
vestita 21 9a 13 13 15 15 27 28 23 J2 35 42 42 44 4J 

16 9b 3 4 19 19 
21 10a 4 6 4 3 

Sacco bolus 21 ?a 19 14 40 32 'JJ 26 17 13 9 12 7 
neglectans 26 7b 5 9 17 23 16 12 11 10 6 

21 1 1 2 
21 2 l 
21 3 5 16 10 20 9 6 6 6 9 4 3 3 1 
21 4 4 21 25 

Podospora 21 5 1 4 8 8 13 1 2 1 
piriformis 21 6 3 2 2 2 

21 ?a 2 1 1 2 1 
26 7b l 
21 9a l l 1 1 l 2 8 
16 9b 2 8 8 
21 10a 13 67 114 153 162 148 144 143 123 118 112 
16 10b 8 10 10 15 32 61 80 92 88 -
21 2 7 

Sporormia 21 3 4 2 13 12 11 16 2 1 2 
intermedia 21 4 4 

21 5 2 
21 6 3 1 

N 
--.J 



TABLE 5--Continued 

Species Temp Cul- Number of Weeks From Start of Incubation 
0 c. tu.re 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

21 1 1 
21 2 2 10 10 
21 4 8 6 

Ascophanus 21 6 29 28 23 24 15 15 12 
granuliformi s 21 9a 1 

16 9b 2 
21 10a 7 45 29 28 20 17 17 18 14 14 12 9 
16 10b 58 80 109 64 45 42 31 20 14 14 14 14 

Ascophanus 21 2 4 
argenteus 21 4 3 

21 6 23 

Spororroia 21 
vexans 5 1 4 

Podospora 21 3 18 38 43 21 12 7 4 
sp. #1 21 6 23 56 68 68 65 65 58 53 51 49 46 
Sporormia 21 5 4 kansensis 

Peziza 16 10b 1 1 1 granulata -
Podospora 21 6 1 pilosa 

Podospora 21 2 1 N 
sp. #2 21 5 13 17 29 24 2 ()'.) 



TABLE 5--Continued 

Species Temp Cul- NUlllber of Weeks From Start of Incubation 
0 c. ture 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Sporormia 
megalo spora 

21 5 5 

Ascophanus 16 10b 2 2 2 2 3 3 2 2 
brunneus 

Sacco bolus 21 10a 1 1 
depaupertu s 

Bombardia 21 2 'JJ 42 44 21 
caerulea 21 Ba 1 

Coprinus 16 9b 1 
hexagono sporus 16 10b 1 1 

Podospora 21 2 4 
sp. #3 21 6 12 10 10 9 9 -
Sporormia 21 ?a 17 17 17 17 australis 

Coprinus 16 10b 1 co rdi spo ru s 

Chaetomiu.m 16 10b 4 4 
sp. :/ll -
Ascophanus 16 9b 3 3 sn #1 . . N 

'Ci 
Sporormia 

1 E!:.~cua 21 6 -- ., .... , ___ ,,, 



TABLE 6 

THE AVERAGE PERCENTAGE FREQUENCIES AS DETERMINED WEEKLY OF THE SPECIES FRUITING ON THE TEN CULTURES 
INCUBATED AT 21° C. 

Species Number of Weeks From the Start of Incubation 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

*Ascobolus 
furfuraceous 13.0 13.6 12.0 9.6 7.0 5.2 4.0 3.6 2.8 2.8 2.8 2.6 2.4 1.8 1.4 1.2 

*Ascobolus 
immersus 34.4 29.6 21.8 16.o 12.4 7.6 4.2 2.4 1.6 1.2 T 

*Ascophanus 
holmskjoldii J.O 10.8 11.4 11.4 10.4 11.6 10.6 8.6 8.6 9.0 8.4 8.2 8.0 8.0 8.0 8.0 

Coprinus 
pellucidus T 1.2 

*Chaetomium 
globos·.:..::i T 3.2 4.8 4.4 4.6 J.6 J.6 2.8 2.8 2.6 2.2 2.2 2.0 2.0 2.0 2.0 

Sordaria 
fimicola 1.2 1.6 1.6 1.2 T T T 

Sordaria 
humana 1.6 2.8 2.0 2.0 2.0 1.2 1.2 1.2 T 

Chaetomium 
sp. #2 T T T T T T T T T T 

Coprinus 
spp. 1.0 1.6 2.8 2.2 1.2 1.2 T 1.2 T T 1.2 T T T 

*Podospora 
coronifera 8.4 16.4 22.0 24.6 24.6 23.8 2J.4 20.6 18.8 17.4 14.8 8.8 4.2 2.8 2.4 

*Podospora 
decipiens T J.2 5.2 4.4 J.2 J.4 2.2 2.4 1.2 T 

*Sacco bolus 
kerverni 2.4 2.8 2.0 2.2 2.2 1.8 1.4 T T T 

*Podospora 
curvula T 1.4 7.6 9.6 12.2 11.8 11.2 9.6 8.2 7.2 6.4 4.6 4.2 2.8 2.6 

\..,.) 
0 



TABLE 6--Continued 

Species Number of Weeks From the Start of Incubation 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Sacco bolus 
intermedius T T T T T T T 1.0 T T 

Coprinus 
sp. #2 3.0 2.6 2.0 3.0 1.6 1.0 

Sporormia 
minima T T T T T T 

Coprinus 
parvisporus T T T 

*Podospora 
piriformis T 2.2 4.4 6.o 7.2 8.0 8.0 6.4 7.6 6.4 6.8 7.0 6.4 

Sporormia 
intermedia T T T T T T T T T T 

*Ascophanus 
granuliformis 1.2 1.2 1.2 1.0 1.0 T T T 1.0 T T T T 

Sacco bolus 
neglectans 1.4 1.0 2.0 1.6 1.6 1.6 1.2 1.0 T T T 

*Podospora 
vestita T T T 1.4 2.2 2.8 3.6 5.2 5.8 7.4 6.8 8.0 8.0 

*Ascophanus 
argenteus T T 

Ascophanus 
ochraceous 1.8 1.4 1.2 1.4 1.8 1.2 1.0 1.2 1.4 1.4 1.8 1.4 

Sporormia 
vexans T T 

*Podospora 
sp. #1 1.2 2.0 2.2 2.2 3.0 3.2 J.4 3.0 2.8 2.4 2.0 

Sporormia \..,.) 

kansensis T 1--" 



Species 
1 2 J 

Podospora 
pilosa 

Podospora 
sp. #2 

Sporormia 
megalospora 

Bombardia 
caerulea 

Sacco bolus 
depauperatus 

Podospora 
sp. #3 

Sporormia 
australis 

Sporormia 
pascua 

* Major Species 

TABLE 6--Continued 

Number of Weeks From the Start of Incubation 
4 5 6 7 8 9 10 11 12 

T 

T 1.2 1.6 1.4 T T 

T 

T 1. 6 1.4 

T T 

T 

13 14 

T 

T T 

T T 

T 

15 

T 

T 

16 

T 

T 

T 

\..0 
N 



TABLE 7 

THE AVERAGE ABSJLUTE DENSITY AS DETERMINED T;:EEKLY OF THE SPECIES FRUITING ON THE TEN 
CULTURES INCUBATED AT 21° C. 

Species 
1 2 3 

}:umber of Weeks from the Start of Incubation 

4 .5 6 7 8 9 10 11 12 13 14 1.5 16 
----·· 

*Ascobolus 
furfuraceous 15.8 19.7 11.5 7.9 5.7 4.5 3.5 3.1 2.5 2.4 2.4 2.2 2.1 1.7 1.2 1.0 
*Ascobolus 
immersus 100.2 68.6 47.4 36 • .5 28.5 10.7 4.7 2.6 1.6 1.2 T* 
* A scophanu s 
holmskjoldii 14.0 41.8 40. 7 37.8 32 • .5 28.9 2.5. 4 23.0 22.7 21.8 21.120 • .519.J 18.617.2 17.J 

Coprinus 
pellucidus T T 
*Chaetomium 
globoswn 3.8 19.7 28.7 31.2 29 • .5 29.1 27.2 23 • .5 22.4 21.120.119.7 19.7 19.7 19.7 19.7 

Sordaria 
fimicola .5.6 6.o 6.o .5.5 3.8 2.4 

Sordaria 
humana 1.0 3.0 2.2 2.1 1.6 T T T T 

Chaetomium 
sp. #2 T T T T T T T T T T 
Coprinus 

spp. T 2.1 2.8 1.7 1.0 T T T T T T T T T 
*Podospora 
coronifera 37.6 89.8 112.6 145.8 140.1131.9 119.7 108.2 98.4 82.0 60.o 21.8 4.1 2.8 2.5 
*Podospora 
decipiens T 4.9 8.2 8.3 6.7 .5 • .5 4.0 2 • .5 1.1 T 
*Sacco bolus 
kerverni 15.117.7 15.7 12.8 10.5 10.4 6.8 5.5 .5. 4 5.3 \.,) 

\.,) 



TABLE ?--Continued 

Species Number of Weeks from the Start of Incubation 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

*Podospora 
curvula T 1.9 8.2 14.0 23.5 22.5 21.7 21.7 19.6 17.114.7 11.8 10.7 8.2 7. 3 

Sacco bolus 
intermedius 1.6 1.2 1.0 1.4 1.3 T 1.5 1.1 T T 
Coprinus 

sp. #2 2.8 1.9 1.2 2.0 1.0 T 
Sporormia 

minima 1.5 T T T T T 
Coprinus 

parvisporus T T T 
*Podospora 
piriformis T 1.6 2.4 9.1 13.1 16.918.415.8 15.8 15.113.414.8 14.9 

Sporormia 
intermedia T T 1.7 1.2 1.2 1.6 T T T 

Ascophanus 
granuliformi s 2.9 4.3 7.5 5.5 4.3 3.5 2.9 2.7 1.4 1.4 1.4 1.2 T 
Sacco bolus 

neglectans 1.9 1.4 4.0 2.1 2.0 2.6 1.7 1.3 T 1.2 T 
*Podospora 
vesti ta 1.2 1.3 1.9 2.7 5.7 7.6 8.9 16.4 18.9 23.2 24.1 28.9 26.7 
Ascophanus 

argenteus T 2.7 
* A scophanu s 
ochraceous 3.6 1.7 2.0 3.3 6.5 8.5 7.9 9.7 10.2 9.9 10.3 10.1 

Sporormia 
vexans T T 
*Podospora 
sp. #1 2.3 5.6 6.8 6.8 8. 3 10. 3 10.1 7.4 6.3 5.6 5.0 l...,J 

+=" 



TABLE ?--Continued 

Species Number of Weeks from the Start of Incubation 
1 2 3 4 5 6 7 8 9 10 11 12 

Sporormia 
kansensis T 
Podospora 

pilosa T 
Podospora 

sp. #2 1.3 1.7 2.9 2.4 T T 
Sporormia 

megalo spora T 
Bombardia 

caerulea 3.0 4.2 4.4 
Sacco bolus 

depaupera tu s T T 
Podospora 

sp. #3 1.6 
Sporormia 

australis 
Sporormia 

pascua 

*Major Species 

T* - An average of less than 1.0 fruiting bodies per culture (Trace) 

13 14 

2.1 

1.0 1.0 

1.7 1.7 

T 

15 

T 

1.7 

16 

T 

T 

1.7 

\.,.) 
'-" 



TABLE 8 

THE AVERAGE RELATIVE DENSITY .AB DETERML'\JED WEE'.rCLY OF THE SPECIES FRUITING ON THE TEN CULTURES 
INCUBATED AT 21° C. 

Species 
1 2 3 

Number of Weeks From the Start of Incubation 
4 5 6 7 8 9 10 11 12 13 14 15 16 

*Ascobolus 
furfuraceous 11,2 9.1 4.4 2.8 1.9 1.6 1.3 1.3 1.0 1.1 1.1 1.1 1.5 1.5 1.1 T 

*Ascobolus 
imrnersus 71.3 31.9 18.3 13.1 9.5 3.7 1.8 1.1 T T T 

*Ascophanus 
holmskjoldii 10.0 19.4 15.7 1J.5 10.8 10.0 9.5 9.J 9,5 9.6 10.1 10.6 14.o 16.4 15.J 16.0 

Coprinus 
pellucid.us T T 

111Chaetomium 
globosum 2.7 9.1 11.1 11.2 9.8 10.1 10.2 9.5 9.4 9.3 9.5 10.4 14.3 17.4 17.5 18.2 

Sorda.ria 
fimicola 4.0 2,8 2.3 2.0 1.3 1.3 T 

Soradaria, 
humana T 1.4 T T T T T T T 

Chaetomium 
sp. #2 T T T T T T T T T T 

Coprinus 
spp. T T 1.0 T T T T T T T T T T T 

*Podospora 
coronifera 17.5 34.7 40.3 ,38.6 48.6 49.3 48.4 45.4 4J.4 39.5 36.0 15.8 3.6 2.5 2.J 

*Podospora 
decipiens T 1.9 2.9 2.8 2.J 2.1 1. 6 1.0 T T 

*Sacco bolus 
kerverni 7.0 6.8 5.6 4.J 3.6 3.9 2.7 2.3 2.4 2.5 

*Podospora 
curvula T T 2.9 4.6 8. 1 8.4 8.8 9. 1 8.6 8. 1 7.6 8.6 9.4 7.3 6.7 

\.,.) 

°" 



TABLE 8--Continued 

Number of Weeks From the Start of Incubation 
Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 -
Sacco bolus 

intermedius T T T T T T T T T T 
Coprinus 

sp. #2. 1.1 T T T T T 
Spororrnia 

minima T T T T T T 
Coprinus 

parvisporus T T T 
*Podospora 

piriformis T T T 3.4 5.3 7. 1 8.1 7.5 8.4 10.9 11.8 13,113.7 
Sporormia 

intermedia T T T T T T T T T T 
*Ascophanus 

granuliformis 1.0 1.4 2.6 2.1 1.7 1.5 1.3 1.3 1. 5 1.0 1.2 1.1 T 
Sacco bolus . neglectans T T 1.4 1.2 1.2 1.1 T T T T T 

*Podospora 
vestita T T T 1.0 2.3 3.2 2.9 7.8 9.7 16.8 21.2 25.6 24.6 

Ascophanus 
argenteus T T 

* Ascoph8.nUs 
ochraceous 1.2 T T 1.3 2.7 3.8 3.8 5.3 7.4 8.7 9.1 9.3 

Sporormia 
vexans T T 

*Podospora 
sp. ff1 T 2.1 2.7 2.9 3.7 4.9 5.2 5.4 5.6 5.0 4.6 

Sporormia 
kansensis T 

Podospora \..0 
-._J 

pilosa T 



TABLE 8--Continued 

----· 
Species Number of Weeks From the Start of Incubation --1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Podospora 
sp. #2 T T 1.2 1.1 T T 

Sporormia 
megalospora T 

Bombardia 
caerulea 1.3 2.0 2.3 1.5 T 

Sacco bolus 
depauperatus T T 

Podospora 
sp. #3 T T T T T 

Sporormia 
australis 1.2 1.5 1.5 1.6 

Sporormia 
pascua T 

- -.__,,..,_ . .,.,., .. _ _,.....,_, ____ _ ·------------· ·-----~·-·-------·· ·-------
* Major Species 

I.A) 
CD 
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are rare species. In Figure 2 the percentage frequency and relative 

density of the major species are presented in line graphs. By comparing 

the peak values of the percentage frequency and relative density of 

each major species with those of the other major species, it is possible 

to arrange the species into three successional communities. The 

period of each community on the cultures is based on the duration of 

the dominance of the dominant species of the communities. 

The Early Community 

The period of the early community extended from the start of 

incubation to the second week. This community was characterized by 

the presence of three discomycete species, Ascobolus immersus, 

Ascobolus furfuraceous, and Ascophanus holmskjoldii. These three 

species were the only major species to reach a peak in their absolute 

density, relative density and percent frequency during this period 

(Fig. 2 and Tables 6-8). 

On the basis of its frequency and density Ascobolus immersus 

was the dominant species of this community (Fig. 2 and Tables 6-8). 

This species averaged per culture a maximum absolute density of 100.2 

ascocarps, a maximum relative density of 71.3% and a maximum percent 

frequency of 34.4% during this period of this community (Tables 6-8). 

Of all the species fruiting on cultures 1-6 and ?a-10a, A. immersus 

reached the highest relative density and percentage frequency and was 

second only in absolute density to Podospora coronifera which averaged 

145.8 ascocarps per culture at its maximum absolute density (Table 4). 

In both percentage frequency and relative density!.• immersus had 

values at least two and one-half times greater than either of the 
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Fig. 2--Comparison of the summarized relative density and percentage fre-
quency values of major species fruiting at 21° c. on cultures 
1-6 and 7a-10a. 
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other two major species, Ascobolus furfuraceous and Ascophanus 

holmskjoldii, of this community (Tables 6 and 8). The relative sizes 

of these four species can be seen in Figure 3. 

Both ll• furfuraceous and fl• holmskjoldii persisted on the 

cultures throughout the incubation period. !• holmskjoldii reached a 

second, though lower, peak in its relative density during the fourteenth 

week. This second rise in its relative density was due to the persis-

tence of large numbers of ascocarps of!• hollnskjoldii on culture 6 

and by late fruiting on culture 10a (Table 5). 
There were three minor species in the early community: Sordaria 

fimicola, Sordaria humana, and Saccobolus intermedius. These had 

constancy percentages on the cultures incubated at 21° C. of 20% or 

less as compared to 80% for Ascobolus immersus and 60% for both 

Ascobolus furfuraceous and Ascophanus holmskjoldii (Table 2). 

Coprinus sp. #1 was the only rare species to fruit on cultures 

1-6 and 7a-10a in the early community. 

Five major species, which started to fruit during the period of 

the early community, reached their greatest absolute and relative 

densities and percentage frequencies during the period of the suc-

ceeding community (Table 6-8 and Fig. 2). These five species were 

Chaetomium globosum, Podospora coronifera, Podospora decipiens, 

Saccobolus kerverni, and Podospora curvula. During the second week 

of incubation the relative densities off• coronifera and£• globosum 

were approximately equal to the relative densities of Ascophanus 

holmskjoldii and Ascobolus furfuraceous, respectively. 
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Fig. 3--Chart quadrats showing the relative size of the fruiting bodies 
of some of the major species fruiting on cultures 1-10b. The 
quadrats were 5 mm square. They are drawn here 50 mm square or 
10X normal size. 
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The Intermediate Community 

The period of the intermediate community extended from the 

third to the twelfth week. This community was characterized principally 

by pyrenomycete species. Of the eight major species ~n this community, 

six (Podospora coronifora, Podosnora decipiens, Podospora cu.rvula, 

Chaetom~ globosum, Podospora piriformis, and Podospora sp. 41) are 

Pyrenomycetes (fig. 2). The two remaining species, Saccobolus kerverni 

and Ascophanus granuliformis are Discomycetes (Fig. 2). 

Podosnora coronifera was the dominant species in this community 

(Fig. 2). Unlike Ascobolus innnersus, the dominant species of the 

early community, E,. coronifera persisted on the cultures and thus 

retained its dominance for a larger period of time. Its dominance 

diminished rapidly during the final four weeks of incubation, however 

(Fig. 2). This rapid decrease was caused principally by the fungus 

fly larvae which had disturbed 100% of the quadrats on cultures 1-5 

by the fourteenth week of incubation (Table 4). 

The next most important species of this community were Podospora 

curvula, Podospora niriformis and Chaetomium globosum. These three 

species had frequency peaks approximately one-half, one-third, and 

one-fifth, respectively, that of Podospo~a coronifera (Fig. 2). 

Although Chaetomium globosum and Podosnora piriformis reached their 

maximum percentage density during the period of the late community 

(Fig. 2), they and f. curvula each reached their maximura absolute 

density on the cultures during the period of this community (Table 7). 

When compared at the time of their maximum absolute densities, f. 
coronifera had an absolute density that was approximately 4--}, 6 and 8 
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times the absolute densities of£. globosum, 1:• curvula, and E,. 

piriformis respectively (Table 7). The relative sizes of most of these 

species can be seen in Figure J. 
Of the eight major species in this corrununity, six fruited most 

abundantly during the first half (between the third and seventh week) 

of the period of this community. These six species were Podospora 

coronifera, Podospora curvula, Chaetomium LQ-obosu..."ll, Podospora .9-ecipiens, 

Saccobolus kerverni and Asconhanus granuliformis. The two major species 

which fruited most abundantly during the last half (between the seventh 

and the thirteenth week) of the period were Podospora piriformis and 

Podospora sp. ,ff,1. Seven of these major species had constancy 

percentages of 40% or greater:!.• piriformis (90%), f. curvula (80%), 

f• deciniens (70%), !:..• granuliformis (60%), f• coronifera (505b), §_. 

kerverni (40o/;), and C. globosum (40%) (Table 2). The remaining species 

Podospora sp. ff1 had a constancy of 20%. 

Sixteen minor species were in this community (Table 8). Four 

were basidiomycete (CoDrinus) species, ten were pyrenomycete species 

and two were discomycete species. The basidiomycete species were 

Coprinus spp. (probably a mixture of immature coprinus species), 

Coprinus parvisporus, Coprinus pellucidus, and Conrinus sp. if2. The 

pyrenomycete species were Sporormia minima, Sporormia neglectans, 

Sporormia vexans, Snorormia kansensis, Sporormia megalospor~, Spororm_i§; 

intermedia, Podospora sp. jf2, Podospora sp. #3, Chaetomium sp. ff-2 and 

Bombardia _£§.~ruloa. The discomycete species were Ascophanus ~rgenteus 

and Saccobolus depauperatus. Ten of these minor species fruited most 

abundantly during the first half of the period of the intermediate 
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community. These ten species were Coprinus spp., Coprinus sp. #2 

£. parvisporus, f.. pellucidus, §_. minima, §_. neglectans, S. vexans, 

§.. }<ansensis, §.. intermedia, and fl• argentcns_ (Table 7). The six 

remaining minor species fruited most abundantly during the last half 

of the period. These six species were §_. me,"alosnora, Podospora sp. /;~2 

and ifJ, Chaetomium sp. c/12, .§.. caerulea and§.. denauneratus (Table 7). 

Of these sixteen minor species, four species had constancy 

values over 20%: Sporormia intermedia (50%), Sporormi..£_ minima (40'}~) 

Chaetomium sp. (40%), and Asconhanus argenteus (JO%) (Table 2). 

(.Although Conrinus spp. had a constancy of 807b it was excluded from 

this list because it is probably a mixture of species.) The relatively 

high constancy values of these species indicate that they may have 

a relatively regular occurrence on the cow platters from Santaquin 

Canyon, although on each platter they may be represented by only a 

few fruiting bodies. 

Twelve rare species fruited on the cultures incubated at 21° C. 

Ten of these species fruited during the period of the intermediate 

community. Of these ten species Lasiobolus eguinis, Conrinus f:L'rletaril::.9• 

Ascophanus microsporus, Ascophanus argenteus var. macrosnorus, 

Chaetomium sp. #1 and Peziza granulata fruited during the first half 

of this period. During the last half of the same period Conocybe 

bulbifera, Coprinus stercorarius, Coprinus sp. #J and Ascophanus carneus 

fruited. 

During this period the major species of the succeeding community, 

Podospora vestita and Ascophanus ochraceous, started to fruit on the 

cultures. The three major species of the early community also extended 
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into the intermediate community. Although the relative density of 

Ascobolus immorsus and Ascobolus furfuraceous decreased rapidly to 

reach a level of 11i at about the eighth week, the relative density of 

Ascophanus holmsk.joldii only decreased to a level of 10fb (Fig. 2). 

Thus A• holmsk.joldii, on the basis of its relative density during the 

period of the :intermediate community, should be considered with 

Podospora piriformis, Chaetomium globosum, and Podospora curvula as 

one of the important species of this community. 

The Late Communitv 

The period of the late community extended from the thirteenth 

week to the end of the incubation period and as characterized by the 

dominance of Podospora vestita in absolute densit,y, relative density, 

and percentage frequency (Tables 6-8). The maximum absolute density 

and relative density attained by Ascophanus ochraceous, the only other 

major species to reach its absolute density and percentage frequency 

peaks during this community, were approximately one-third of the 

maximum absolute density and relative density reached by f. vestita 

(Tables 6-8). 

Podosnora ~ta, Ascophanus ochraceous and two minor species, 

Sporormia australis and Sporormia pascua, were the only species which 

reached their greatest abundance during the period of the late com-

munity (Table 7). Both of these minor species had a constancy of 10% 

as compared to 40% for f. vestita and JO% for A• ochraceous (Table 2). 

These four species at their peak relative densities only composed J8i 
of the ascomycete and basidiomycete vegetation of this community. The 

remainder of this vegetation was composed of the species persisting on 
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the cultures from the early and intermediate communities. During 

the fourteenth week of incubation four of these species, Asconh;:;.nus 

holmskjoldii of the early connnunity and Podospora piriformis, Chactomiwn 

globosum, and Podosnora curvulo. of the int,e:c,·,,edia te community each 

composed an equal or greater percentage of the ascomycete and basidio-

mycete vegetation of the late community than did Ascophanus ochraceous 

(Fig. 5 and Table 8). 

Pleospora sp. /f1 was the only rare species that fruited in 

the late community. 

Insect Disturbance 

On the last page of Table 4 the percentage frequency of the 

quadrats disturbed by burrowing of the fungus fly larvae is presented. 

The larvae disturbance started as early as the smmd week of incubation 

and by the fourteenth week t;l.11 the quadrats on cultures 1-5 were dis-

turbed. Only culture 6 of the first experiment and the eight cultures 

of the second experiment received no insect disturbance. 

Effect of Incubation under Different Temperature 

The purpose of part of this study was to investigate what 

effect incubation under different temperatures might have on the 

fruiting patterns of the coprophilous Ascomycetes and Basidiomycetes. 

The data in Table 9 show the general response in the number of fruiting 

bodies produced collectively by species fruiting on the cultures 

incubated at each of the three different temperatures, 26° C., 21° C., 

and 16° C. These data show that when presented collectively, the 

highest density reached by the species growing at 21° C. was two weeks 



TABLE 9 

AVERAGE NUMBER OF FRUITING mm Es PER CDL'l,URE SETS INCUBATED AT 21 ° c. t 

26° C., AND 16° C. 

Culture Temp, Averap;,e ):umbc: ~" of F":'lii ti,;ro: Bo,]ies Per Culture Set Per \.'eek 
Set o C. l. 2 3 .!, S 6 7 c~ 9 :..0 12 l'.J li; 15 .:.6 

1-lOa 21141 215 2.59 280 300 289 267 247 238 227 210 188 13711411Jl08 
7b &- 8b 26 6 62 _58 62 7.5 98 120 102 9.5 79 80 8.5 72 68 67 6.5 
9b & 10b 16 13 2.5 36 29 62 107 200 2.59 261 221 213 192 193 196 218 208 

*The numbers are rounded off to the nearest whole integer, 

earlier and 2 • .5 times greater than the highest density reached by the 

species growing at 26° C., and was four weeks earlier but only 1.2 

times greater than the highest density reached by the species growing 

at 16° C. 

The following lists, which are based on the data in Tables 2 

and 10 showthe responses of the individual species to incubation 

under the three different temperatures. These lists include only those 

species which fruited on the cultures of the second experiment. 

The effect of incubation under different temperatures on the 

composition of the cornmuni ties can be seen in Table 11. In this table 

the major species of each conmruni ty are presented at each of the 

incubation temperatures, 21° C., 26° c .• and 16° C. The species were 

assigned to the respective comnruni ties at 21° C. by the methods 

previously described. The species were assigned to the respective 

cornnruni ties at 26° C. and 16° Co on the basis of when they reached 

their ma:xinrum average absolute density at each of these temperatures 

as listed in Table 10. At each temperature only those species ·with an 



List 1 

Species fruiting or.ly at 26° C. 

Tripterospora sp. 1/.l 
Chaetomium sp. 4/:J 
Coprinus sp. 4/4 

List 2 

Species fruiting only at 21° C. 

Sordaria fimicola 
Sordaria humana 
Sporo:rmia minima 
Ascophanus holI,1skjoldii 
Bombardia caerulea 
Coprinus sp. 'ij\2 
Coprinus parvi sporus 
Saccobolus depauperatus 
Podo spora pilo sa 
Ascophanus micro sporus 
Conocybe bulbifera 

List J 

Species fruiting only at 16° C. 

Ascobolus furfuraceous 
var. coronatus 

Ascophanus brunneus 
Ascophanus sp. 1'.~l 
Chaetomium sp. #1 
Coprinus hexagono sporus 
Chaetomium murorum 
Preussia typharum 
Coprinus sp. iF5 
Coprinus ephemerus 
Ascophanus argenteus 

List 4 

Species which fruited earlier at 
26° C. on cultures ?b a...'1d 8b than 
at 21° C. on cultures 7a and 8a. 

Chaetorriium globo sum 
Podospo:ra dedpiens 
?odospora vesti ta 

List 5 

5;_:)ecies which fruited later at 
26° on cultures 7b and 8b than at 
21° C. on cultilres ?a and Sa. 

Podospora curvula 
Pociospo:ra piriformis 

List 6 

Species which f:cui ted earlier at 
16° C. on cultures 9b and 10b than 
at 21° C. en cultures 9a and 10a. 

Ascophanus ochraceous 

List 7 

Species which fruited later at 
16° C. on culmres 9b and 10b than 
at 21° C. on cultures 9a and 10a. 

Ascobolus irrunersus 
Chaetomium globo sum 
Podo spora curvula 
Podospora decipiens 
Podospora piriformis 
Podo spora vesti ta 
Sacco bolus kerverni 



TABLE 10 

A SUM1'1ARY OF THE WEEKLY ABSOLUTE DENSITY OF THE SPECIES FRUITING ON THE CULTURES OF THE 
SECOND EXPE..RTivlENT WHICH WERE TI'JCUBATED UNDER DIFFERiSNT TEHPERATURES 

- ,__,_.... __ .. _,s,,·•-....-....---,,.-..._ ... ~---~----~- . ......,.,.,-~-- . ..----~ ·-•-.....,.----""-"' __________ .,,.__..,. - _,,,_,.__ --- c--.,.---~~ ..-•-- ,or; _______ .__ .. _,. .,.,_-c--. ...-.--,..._,_...,...__,.,.'°'",.......,..."'"•-- _._., .,,,_ _ _.,_....,.. __ ,._._.,,_ 

Number of \·leeks From Start of Incubation Species Temp. Cul-o C. ture 
___ ,, ____ _ 

1 2 3 4 5 6 7 8 9 10 11 12 1) 1L~ 15 16 
- 'v .,.........,_.,...,.._,,,.,,'W'-.:.'lO,,·•.~-~~-'./ ~------ .. ~·•· "-'~- .. - ___,_,_., ____ _,,:.,,...,.-.7:>-•··,---..,,.,---,.-- ----,~-J.._...____ 

Sordaria 21 7a & Sa 10 JO 22 21 16 9 9 7 6 
humana 26 7b & 8b 
Sordaria-•~--~21-?a -&8;- y;~·606b5538 js 24" ,------~-·-,~~- ·,···-~ •' '••-··•··· ----, .. ---~·~·-··--· 
fimicola. 26 7b & 8b 
--··- -··· -~ •··21·-·~7;& 8a~,---~ .. ~=-•·56·-sr·s668 "59'45''25 2-(~'26-i9··- 20••=2(-"'"'21 ·-· 21"-~2f' 
Chaetom1um 26 7b & 8b 8 6 J 4 J 7 10 10 12 10 10 10 10 10 10 10 
globosum 21 9a & 10a 38 141 204 226 227 232 227 210 19? 185 181 181 1?6 176 17() 176 

16 9b & 10b 5 10 4 4 4 3 3 3 3 J 3 3 3 
Ascobolu-~ . . . "21 - 9a &"1oa."'· f69 134 . 81 -43 . i:T · 12 ·er J •, 2 - -. 7 

' - ••. ·· - -

im:,orsus 16 9b & 10b 12 34 12 12 1 l 8 8 7 6 5 -----~---·----~ =~-,----,-~, .--.~---·· "'6'' _, .. ---~'-" ---~·-·····----~••->•·•----~---------
Ascobolus 21 9a & 10a 5 64 33 20 15 1.3 5 3 
furfuraceous 16 9b & 10b 25 25 22 19 14 19 6 6 5 2 
-·"·"-~'-•-· --~=-= 21 -· 1a &. 8a --~m~•~= ~-8 · 12 - 3f-~7f""'97 . 98 1J6 ·1y i2J ·-· i'ci6. ·so'''--61 ·•-·5i··,, 50 -" 43 
Podospora 26 7b & 8b 8 1 6 2 li, 9 3 
curvula 21 9a & 10a 2 6 17 17 21 22 23 17 19 

16 9b & 10b 13 9 J? 33 lJ.O 39 
- · - - · -- · ~1 ?a & 8a - · .- 144 171 157 i28 10.5 100 60 j;; 54 ~ 53 

Sacc:obolus 26 7b & 8b 72 55 L~2 51 2L1- 31 15 11 6 3 
kerverni 21 9a & 10a 6 4 4 1 

16 9b & 10b 1 1 1 1 •---~~--~• · . •••.-=- •~--v ·-•-~•••-·••.··• • ·;--··>· ,,· .. , ·•~•--·,.,,,.r,•, __ ._. •··•••·'"'H"""" -•-· •-•~·,<>>--• . -~••·• 
Saccobolus 21 9a & 10a 1o 12 10 14 13 1 5 2 
intermedius 16 9b & 10b 

18 
38 

13 
38 l.j0 40 

----•N21----i· a•&-,~--- - - -- -1 - -~ V. 

Coprinus 2 b & b 
spp. f £ i 8B 

I-' 

1 2 2 
.. ,,,,...,. .... 4..,...,.,...,. .~_,,......,. .• ,,"",:.:.,&• "'._,...,,_.......,,., -- __.,..._,,, ...,~""- .. -"'·-"··.:..•.-:! y~,. ··.._,,i,...::_;ai-,~~••e •-..·-•: ••-~H-•--...;,:,-,.•.•'>~-~ ,_., _,;--;--,,:-.. 0'<"~.,..,,.._,,,_,___,.,._.•~"'~" .. """' .. ...., .. _.._ . ..:.,_ . .._,,.,._,7,,,..., . .....,,.._.~-•"" • .----•--.,~--._,.._..._ __ .. .,,.,,.,., ... ~.•->•<··,,..-



TABLE 10--Continued 

__ -"'<I.._,.,,,,_,.. ___ a•• "' ~---- -••- ... , ... ,,.. ""'"--=""".,,.~""""'-----• __,,,.......,.. __ , ____ ,.,..,_,..,.__. ,-,,~..,_,,, ,..,,____,~---------~--~,,.-____ , ,'' .. ---~··•-~,-~-.,,•~--•···-, ... ~,--··--··· ~--.. ,.·-- -- . .,. ·---·~•·•····~·-·---~---,.--------
Temp Cul- Number of Weeks From Start of Incubation ° C t --· ---- ··---~•~.•---·-··--·-----------·-----• ure 1 2 J 4- 5 6 7 8 9 10 11 12 13 14 15 16 Species --.,,a;--;--- ... __ ~,..,.,.. _____ .,,,_..__,_.,.._..._,,._,,_..,,,.,_ _____ , ______ """"'-__ __,,_,.,. __ ,.,_.,,, =------""•- ,+~_f<"-- ...... -...~-. --------

Podospora 
decipiens 

21 7a & 8a. 24 28 JO 28 28 20 2J 11 7 
26 7b & 8b 2 6 6 7 2 J 
21 9a & 10a 21 J8 47 J8 26 19 1 
16 9b & 10b 5 12 18 25 23 15 19 15 14 1J 12 12 

Tripterospora 21 7a & Ba 
sp. #1 26 7b & 8b 4l1, 4J L1,7 35 25 23 20 15 11 9 8 5 
Ascobolus · · · ·. · · · · · - ' · · · ·,• ·-· ' · 
furfuraceus 21 9a & 10a 
v. coronatns 26 9b & 10b 13 15 13 11 

· · - · ··· 21 7a & 8a ·. · · · · 6 5 
Sporormia 26 7b & 8b 
minima 21 9a & 10a 9 

16 9b & 10b 
Copri~us · = · · 21 · 9a · & locl: ·. 28,~ f9 12 - 20 ~, fo' .6 
sp. #2 16 9b & 10b 
Saccuholus · · 21 · 7a& 8a" · = ·. · ·· · - 19 14 40 · 32 · 30· 26 · 17 13 S 12 7 
neglectans 26 7b & 8b 5 9 17 23 16 12 11 10 6 

. - . . . 21 7a & 8a~~ .·· .. - .. 4 12 JO 48. 66 1J6 15L~ 1o6 .· 193 2L!1 . 221 
Podospora 26 7b & 8b 18 39 121. 145 1Y1 136 119 127 1146 128 125 l21t 120 
vesti ta 21 9a & 10a 13 13 15 15 27 28 12 21 25 46 48 48 46 

16 9b & 10b 3 4 19 19 
------~ -- 21 -· fi:~& ·-sa·--·---- .. -~- -- 36 T6"~·-19 32-~·6y~·-· 84 " '79 .. 103 -102 <•· ·99 - ···· 9·-;'· ----9'? 
Ascophanus 26 7b & 8b 
ochraceous 21 9a & 10a 1 1 1 2 1 6 4 

16 9b & 10b 8 1J 93 2J8 391 J28 328 J11 271 248 2Jli- 2}3 225 
Ts"copha.nus 21- 9a & 10-;- -· - 7 45 29 20· 17- 17 = 19 l4 ill-·· 14 · 12 9 
granuliformis 16 9b & 10b 58 82 109 6l1- 45 4-2 J1 20 11+ 1~- 14- 12 

V1 
N 



TABLE 10--~~2. 

· Snecies · - Te~ Cul- · · Number of Weeks From Start of Incubation ° C. ture -i----:r--3-··1;:--r .. -r;-7·~tr-·~-9--=To-f1--··12·-·-·Tj". ,-14 ·=-rg--'16· 
- - ·zr-?a & 8a . .. - . . - . - -r- 1 . 1 2 1 

Podospora 26 7b & 8b 1 
piriformis 21 9a & 10a 13 67 114 19~ 163 149 149 14J 124 120 120 
···~-··~·---~-•r·- 16 9b. & 10b _. •--~ .,___ ___ -~-- ·~·· ___ ,,. _ ... 8 __ ,10 _ 50 . 1_'5 _ J2 ____ 61_ .. 82. 100 __ 76 .. 
Pezi~a 21 9a & 10a 

1 1 granulat2. ·•··••--~------16 ,._,_,,9b. & __ 10b .. -.·•·-~---~·•-. • =·--•--•--4·•·~-"-~A1 
Ascophanus 21 9a & 10a 2~69 7. 7 .•? .· 7 7 7 . 8 
ho1r,1skjoldii _ . . 16 9b & 10b 
C.0n1_•in~l-S -21 9a & 10a . . 
D";'vj_sn::.,-i'us. _ . . _. 16 9b & _ 10b :{scop.rwnns .· .. ~-··· ... 21 .. sr~-&~ To;:=·-·=-~---~---·····-"" __ _ 
b:·unnc1.1°s _ . 16 _ _ 9b _ & 1 Ob ~\~cc~: L;Jl u:S •· ~--·· .. ·-·~ti ····•·<-9·a·· & i'c)a~···· ••. ··-~·•·-~-- . ""'"''• 
dsn::i1° 1ClJ0 nt11s 16 9b & 10b 
Gopd.nus · ,. 21 9a & 10a. · · · _. 
l, ·,x:-i.,,;onosr,oy-us . 16 . 9b & 10b 
S• ~~•,•,•• ••i•, ·. ·'•"••~••·21 ~~-• '!' •·&• s•••'•'-W••·•·••=•• ••••· 4 ••••'-~ ••• 

lAi 1. ,. 1, , .a a a 
8Ustr;:;.1.is .. . m··• ,,..26 .. , .. )'b _& ___ Sb ..... , ... ... , .... , .. .,,,_."····•·=·· . . ·-~·-•·"'•' 
Coprinus 21 9a & 10a 

2 

2 

1 

2 
1 

cordisporus 16 9b & 10b 
Aseophanus .· · · · 21 · 9a & :10a ·· · · · · ' · ··• · · · .. · .· · 

2 
1 

sp. f1 _ .. _ 16 9b & 10b Ch~etor;ium · · · ·21 • 9a & · ioa · · · · · · ·· - · · · · · .• · ·· · · .. - · · · · · 

? ". 

1 
17 

l 

sn. J/1._ .. ,.,,,_,, ______ ,_,. ___ 16_ .. _~_9b_& 10b ..... -,"'-~,.. . .,_,_._.,,_ .. __ , ____ ·.~""·-·rn-.,---····"'~ .. -.•~-- .. ,.,._.~----· .. · .. ,. .... 
BoL'lba.rdia 21 9a & 10a 

) ? 2 

1 1 
., 
lr 17 - '1;7 

J.. """ J. .. 
h L1. 

•-~•• • .. -""""-"' <~sc,~ 

1 
C8.GY~~l..e.e~ . vs---w-1,6_,_ .... 9b .& .... 10b ----•--··"'"''-··~-~-----~ .. ---··-· , _,, .... ···~·-··• .. -·~·-· -··-•·r,,-.,~>,-·• .... , . ., •--···"··-·--·--· .. . ..... ,. ·-··•. ···---,-.., .. -~ 

\.ri 
vJ 



TABLE 11 

THE COMFOSITION OF THE COl'll!;UNITms AT EACH OF THE DIFFEELlNT INCUBATION 
TE/iPERATGR.ES 

At 21° C. 

Major Species of the Early Co:mnuni-l;:,Y, 

At 26° C At 16° C. 
*Ascobolus immersus 
Ascobolus furfuraceous 
Ascophanus holmskjoldii 

*Saccobolus kerverni *Ascobolus furfuraceous 

Major Species of the Intermediate Community 

At 21° C. 
*Podospora coronifera 
Podospora decipions 
Podospora curvula 
Podospora piriformis 
Chactomium globosum 
Podospora If 1 
Saccobolus kerverni 
Ascophanus granu__liformis 

At 26° C. 
*Podospora vestita 
Tripterospora s:o. if,1 
Saccobolus neglectans 

At 16° C. 
*Ascophanus ochraceous 
Ascobolus :i.morsus 
Podospora decipiens 
Podospora curvula 
Ascophanus granuliformis 
Ascobolus furfuraceous 

v. coronatus 

Major Snecies of the Corru,mni ty 

At 21° C. 
*Podospora vestita 
Ascophanus ochraceous 

At 26° C. 

*Species with the highest absolute density 

At 16° C. 
•~Podospora piriformis 
Podospora vestita 
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average of at least 7.5 f~uiting bodies per culture were considered 

major species. 

Temperature and Lie;ht Pluctu~,tions 

During the incubation period from October 7 through February 1 

there were no known fluctuations in the 21° C. incubation charaber. 

During the incubation period from February 1 through May 26, the 

electrical power to the research laboratory was shut off on the fol-

lowing dates for the specified length of time: (1) March.:.') -' 01 , 1rr0, 

(2) March 20--2-½ hours, (3) April 18--6 hours, and (4) April 20--4} 

hours. During these periods without electricity, all the cultures 

were, of course, in darkness. Tho electrical shortages also caused 

the following fluctuations in the temperature in the incubation 

chambers. (1) On March 19 the temperature dropped from 26° C. to 23° 

C. in the 26° C. incubation chamber where cultures 7b and 8b were 

incubated. In the 16° C. chamber where cultures 9b and 10b were 

incubated, the temperature rose to 21° C. (2) On April 18 the tempera-

ture rose in the 16° C. chamber to 20° C. It also rose to 24° C. in 

the 21° C. chamber where cultures 7a-10a were incubated. This rise 

was followed immediately by a drop to 18° C. in the 21° C. chamber. 

Six rises in temperature unrelated to the electrical shortage 

were observed in the 26° C. c~arnber. During the first week of 

incubation on February 7, the temperature rose to approximately 40° C. 

during a six hour period and during the fourteenth week the temperature 

rose to 29° C. five different .l... l,:,_mes. 

It is not known if any of the variation in the fruiting of the 

fungi growing on the cultures incubated at the different temperatures 



can be attributed directly to the tamperature and liF,ht fluctuations. 

However, it is possible that T:"ixltero sno:~a sp. ,,n ffiD-.f h.ave heen induced 

to fruit on culture 7b oy the rise from 26° c. to 400 c. in the 26° c. 
chamber. Fruiting bodies of this species were observed only on the 

culture the following ex~~Qnation after the temperature rise. 



57 

DISCUSSICN 

It is significant that in this study sixty ascomycete and basidio-

mycete species representing fifteen different genera were found fruiting 

on the fourteen cultures. These cultures were taken from only ten dif-

ferent cow dung platters collected from the same general area in 

Santaquin Canyon, Utah. Hanks (1963) found fifty-nine ascomycete 

species on cow dung collected from fifteen different areas throughout 

utah and one area each in Idaho and Arizona. Twenty-nine of these 

species found by Hanks were also found on the cow dung from Santaquin 

Canyon. Seventeen additional ascomycete species were found on the cow 

dung from Santaquin Canyon which were not reported by Hanks. Some 

of these additional species may be accounted for by the longer incubation 

period and additional temperatures used in this study. Hanks incubated 

his cultures at 20° C. for only four to six weeks while in the current 

study the cultures were incubated for sixteen weeks and at three dif-

ferent temperatures (21° C., 26° C. and 16° C.). 

Hanks (lac. cit.) also reported that Podosnora decipiens 1 and 

Ascobolus immersus were common and widely distributed throughout Utah. 

The results of this study are in agreement with Hanks 1 report since 

both species were major species and had constancy ratings of 70% and 

L ... ,..-anks 11· s+ed thi' s speci· es c• d · d · · " v as ,)or &ria ecJ.nJ..ens. 
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80?~, respectively (Table 6). However, for Lasiobolus oouinis, which 

Hanks reported as being one of the most frequently collected species 

in his study, the results of the p:i.~esent. study are not in agreement 

since this species was only a rare species on the cultures incubated 

during this study (Table 2). 

Although the genus Courinus was represented on the cultures 

incubated at 21° c. by eight different species none of them were major 

species (Table 3). This was due mainly to the fruiting of the Coprini 

usually around the periphery of the cultures and thus out of the range 

of the quadrats. This pattern of fruiting of the Coprini may be 

accounted for in at least one of ~hree ways. The first way may be 

that the basidiocarps are inhibited by light as explained by Buller 

(1922) who found that all the mature fruiting bodies of the coprophilous 

agaric, Anellaria sepc:·c-ata, grew from dark crevices underneath or 

between the dung pieces. He repo~ted this was probably due to the 

fact 11that as in Coprinus ste1~quj.linus, strong light inhibits the 

development of small fruit-body rudiments" (loc. cit., p. 348). If 

strong light likewise inhibited the development of the Coprini in this 

study, this inhibition could account for the usual absence of mature 

Coprinus fruiting bodies from the surface of the cultures. Coprini in 

the button-stage were sometimes found in the quadrats, but these often 

failed to mature and thus could not be identified. The presence and 

number of such immature Coprini are recorded under Coprinus spp. 

The second way may be that the tips of the stipes are heliotropic. 

Buller (1909) found that fruiting bodies of Courinus niveus are at 

first strongly positively heliotropic. This enables the stipes to 
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push their yet unexpanded pilei outwards between or from under the 

dung pieces into the open. Therefore, if young basidiocarps are 

closer to the side than to the surface of the dung pieces, they may 

grow out from the side into the li1:;ht. Thereafter as the pilei begin 

to expand, the tips of the stipes cease to be he:iotropic and become 

negatively geotropic instead (Buller, loc. cit.). This causes the 

fruiting bodies to then grow vertically upwards around the periphery 

of the dung pieces. 

The third way may be that the Coorinus basidiocarps are unable 

to penetrate up through the firm less moist surfaces of the cow dung 

cultures. Dr. K. H. McKnight has observed the appearance of broken 

or otherwise damaged caps of Coprinus basidiocarps that had penetrated 

through the surfaces of some of his cultures. He believes the damage 

may be due to the pressure exerted on the caps as they were pushed by 

the elongating stiped up through the firm surfaces (Personal co111.~uni-

cation). 

Sporormia. also had no species in tne major category (Table J). 

The author has observed that the Spororr.iia species either were 

represented by only a few isolated ascocarps or when more numerous, 

the ascocarps were grouped into small isolated areas of the culture. 

This may be due to the myceliu:rn of the ;.;Snorormia being restricted in 

its growth and either fruiting sparingly to produce the few isolated 

ascocarps of such species a.s Snoro:t:nia vexans and Snorormia pascua, 

or fruiting more profusely to produce the small isolated groups of 

ascocarps of such species as Sporor·rnia aust~2lis. This species was 

represented on culture ?a by 17 fruiting bodies in only one quadrat 
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(Table 4 and 5). 
In contrast to the Snorcr.T:ia spcci0s, ?odos·oora coroniferD. and 

Ascobolus immcrsus were represented on the cultures by abundant woll 

distributed ascocarps. Thei~efore, the rnycolium of these two species 

must have been well distributed t:--;.roughout the dung. The mycelium of 

these two species also produced fruiting bodies profusely since these 

species were the only ones which averaged over 100 ascocarps per 

cultur,· at their maxi.11um absolute densities (Table 7). 

Of the six major discomycete species which fruited during this 

study, three, Ascobolus irnmersus, l\scorolus furfuraceous, and 

Ascophanus holmskjoldii, fruited most abundantly during the period of 

the early community; two, Saccobolus kerverni and Ascophanus i::i:ranu-

liforrnis, fruited most abundantly during the first half of the period 

of the intermediate community; and one, Asconhanus ochraceous, fruited 

most abundantly during the late community (Table 7). Of the minor 

discomycete species which fruited, Sr.ccobolus intermedius fruited 

most abundantly during the second week of the early community; 

Saccobolus neglectans and Asconhanus argenteus fruited most abundantly 

during the tenth week of the intermediate comra.unity (table 7). 

Typically, then, the discomycete species fruited early in the study 

since only two,.§_. depauperatus and Ji• ochraceous, fruited most 

abundantly after the sixth week of incubation. 

When presented collectively, as in Tables 6-8, the species which 

fruited during this study seem to fruit in an orderly manner. However, 

some variation does exist ~~ong the various cultures and their species 

as shown in Tables 4 and 5. Following are possible reasons which could 
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account for some of these varia~ions; (:) lillequal innoculation of the 

various pl;;.tters, (2) v;;.riations in tr.e nut:..~i0nts, pri, mir-1eral, ar,d 

water content of the different platters. (J) differe;,-1ces in the age 

and weathering of the :9latters, (4) vc:.:..~i.;.tions in the activities of 

insects, bacteria, and other microorgw1isms prior to or concurrently 

with, or both, the fruiting of the higher fungi, (5) effects of 

incubation under different temperatures, and (6) possible errors in 

the observations, and icientiL.l 

In addition to the above possible causes of variation, cultures 

7a-10b of the second experiment were stored in the laboratory four 

months before incubation while cultures 1-6 of the first experirr.cmt 

were stored only four days before incubation. Al~hough this extra 

storage period was evidently harmful to such species as Podospora 

coronifera, it seemed not to harm other species such as Podosnora 

vesti ta and Ascoph2.nus ochra.ceous. P. coronifera, which was so 

plentiful on cultures 1-6, oriy appeared as a rare species on cultures 

7a-10a (Table 2). In contrast to f.. coronifo:cs., however, f. vestita 

and fl. ochraceous, which were the major species of the late community, 

fruited only on cultures 7a-10b~Table 6). Perhaps the spores of such 

species as ,E. vestita and fl• och:c-aceous need to age before germination, 

or if already germinated, the rr.ycelium of such species may be able to 

retain its vitality while being stored. For species such as f• 
coronifera, however, the storage period may have been too long for the 

survival of most or all of their spores or myceliu..~. 

The SuccossioDD.l Communities 

In the current study the successional patterns of Ascomycetes 
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and Basidiomycetcs which gro·,< on cow dung from Santaquin Canyon, Utah, 

were studied in cietail fo1~ sixtecm weeks. From the data obtained it 

was found that the species of these two classes of fungi could be 

assigned to one of three s11ccessional co1TL'TI.Unities based on the time 

the species reached their greatest distribution and abundance on the 

cultures. 

The early successional corGJ.n:,r.i ty w.;.s chd,racterized by Disco-

mycetes while both the inte:cmediat.e community and tne late community 

were characterized by Pyrenomycetes. The B.1.sidiomycetes were dis-

tributed among two of the three communities as S.'ollows: in the early 

community one basidiornycete species fruj_ted, in the intermediate 

community eight basidiornycete species fruited, while ir1 tJ.1e late com-

munity no basidiomycete species fruited. Thus, the Basidiomycetes 

seemed to fruit concurrently vrith the Ascomycetes. However, it should 

be noted that the majority of the ascomycete species started to fruit 

before the fifth week, whereas the majority of the Basidiomycetes 

started to fruit during or after the fifth week (Table LJ,). Thus, on 

the basis of time of fruiting alone, the statement of Ingold (1953) 

that the Basidiomycetes follow the Ascomycetes would hold true for 

this study as well. 

Ingold (1953) has postulated that the later development of the 

Basidiomycetes may be due to the relatively slow growth of their 

myceliura and the late stage at which their basidiocarps are formed. 

Gwynn-Va·u.ghn and Barnes (19J7) have stated that the Basidiomycetes 

probably play an important part in the final break-dovm of the 

coprophilous substratum. Buller (:1.931) post1;J .'.'~ted that ability of 
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early germination of ti1e spores of a spocios is important in determining 

the success of that species :in ~10eting c.he corr.petition of other fungi 

in gaining possession of the subs-;;:.~aturi:. Thtcs, tc.e early fruiting 

of the Discomycetes r:,.ay be an indicat." on that they had rapid spore 

germination and mycelial growth followed by 06.rly development of their 

fruiting bodies. T:1ey are p1~obably primary decomposers and rapidly 

use up the less complex nutrients in tte substratum. As these 

nutrients are used up, the Py.ceno:.:.ycetes ant 'Jasidiomycetes, ~vi.o.ich 

may be more adapted than the Discomycetes for the decomposition of 

the more complex materials left in the subst:..~atum, replace the Disco-

mycetes in the two later communities. 

In contrast to the other major discomycete species which fruited 

in the earlier communities, AscotJhr:,nus ochrs.ceous reached its maximum 

absolute density and percent frequency during the late community on 

the cultures.incubated at 21° C. (~"ig. 2 and Tables 6 and 7). However, 

on the cultures incubated at 16° C., the average m;;.ximurr. density per 

culture rer,ched by this species w.;.s approx:irnc:.t-ely nineteen tirries 

greater and three weeks earlier than on the culture incubated at 

21° C. (Tables 7 and iO). Appa~ently Ascouhanus ochraceous was 

delayed in its fruiting at 21° C. because this temperature was less 

favorable for its growth and spo~ulation than the lov,er temperature. 

!nsect Di stu-cbance 

The insect d.istu:;:-bance to the cultures had several effects on 

the fungal population. First, there was generally a rapid decro:.se 

in the number of fruiting bodies on the cultures as the disturbance 
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to the cultures increased. This was effectively demonstrated by the 

rapid decrease i11 tb.e ~'1urr1b0r of [;.SCoca:-..~~Js of ~~.)odcspJra coronifera 

during the last four weo::Cs of incu;.Jation (Table 5) when the insect 

disturbance was so e:;,:tensive to tr.o ci.:u ture on whic:i:. ::, • coronifera 

was growing (Table 4). Ifad this disturbor.ce not occu:::-red, f. coronifera 

might have remained .l-'. l.,ne dominant species throughout the period of the 

late com..vnuni ty as well as throughout the period of ', • ' ~. 4-1:,ne in-cer:meCTla ve 

community. 

The second effect was that some species failed to fruit on the 

disturbed cultures if the disturbance occurred before the species 

typically started to fruit. T:10 disturbance probably broke up or 

otherwise damaged the mycelium enough to prevent the species from 

becoming established sufficiently in the culture to fruit. Examples 

of this effect are Podosno:::-a corc",i.:fer:-.,, and ?odosporc. curvula. These 

two species, which usually started to fruit between the second and 

the fourth week, failed to fruit on ct;.l·cure l which was 66% disturbed 

by the second week &nd 9c;:; distu:..~bed by the fourth week ( Table 4). 

Also it should be noted that both ,najo:~ species, ?odos·oo::-a vestita 

and Ascophan"J.s ochr2..ceous of the ::i..ate co:c.x-.un:i ty, failed to fruit on 

any of the cultures disturbed by the insect larvae (Table 4). Since 

these two species are late in fruiting tte ciistt.::·bance may have 

occurred before they were able to estG.blish them.selves on the cultures 

which were disturbm. 

A third effect which mi 6ht be attributed to the i~sect disturbance 

was that some species fruited, or at least continued to fruit, on dis-

turbed cultures. As examples, CoJJ::.~in:c; spp. continued to ··~ '-' o;·, 



cultures 1, 2, and L+ after all the qu.:1d:.~b.ts in these culturos had been 

disturoed (Table 4), and Pooosno~'.'l. pj~•:Lfor;,;:~s fruited on cultures 1 

and 4 only after all the quad.rats haci ooen ciistm·beci. c~" cultures 

2, J, and 5, however, f• pirifoi~r,,~.s f:;.~uiteci before the disturb.s.:1.ce 

occurred and then gradually decreased in density as the disturbance 

increased on those t.hree cultures (Table 5). Since ?. nL~iforrr:is 

fruited on culture 1 three weeks after a:::..ci on cl:..l ture L1- eight weeks 

after 100 % disturbance had occurred, the insect activity in those 

two cultures had probably ceaseci and the species was able to re-

establish itself sufficiently to fruit. 

Since there was no fungus ~iy larvae disturbance on cultures 7a-

10b which were stored four months before incubation the storage 

condition may have been unfavorable for the s~rvival of the flies. 

Effect of Ir:cubation undE:r Diffe~~ent 'I'o,T1peratures 

The optimum tempera.ture for t.wenty-tJ:...ree of the forty-five 

species which fruited on eight cultures of the second exper:L'T.ent 

was 21° C. From Lists 5 and 7 and Tables 2 and 10, it can be seen 

that eleven of these species fruited earlier or more abundantly, or 

' th t 21° C t 1 ' • .,_, 1 '° C 2/° C oo , a • nan at. e10ner o • or o • These eleven species 

were Cha.etomi·urn globosl::ri-J.1 --~~sc.:,bolus irr411orsus, J~scobol1-:.s fu .. rfui-·acoous, 

Podospora. curvula, Sacco bolus ke:~verni, Saccobo:us intermedius, 

I.iodospora decipiens, Sacco bolus neglectans, Podosnc:;:,a vesti ta, Podo-

.~l22.: .. :~ oirifor.:1is, and SDorormia austra::..is. The twelve species on 

L~s\ 2 fX'llited only at 21° C. 

The optimum tc;nperatur0 for fif'. een oi' the forty-five species 

was 16° c. granuliformis, Peziza 
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granulata, Coprinus spp., ar.d Cc~::i:.·:,_nu:; :::c:~:-·c~:..s·:,.:·:'.·us f:cuitea ear:i.ier or 

more abundantly, or 1 ...:.., oo ..,n, a~ 16° C. ttan at either 21 ° C. or 26° C. 

In addition to these five species, the tei1 species st.own on List J 

fruited only on the cultu::c·es incubated cit 16° C. :lthough Ascor:;:.·.2::1Us 

granuli. forc1i..s started to 21° C. and 16° C. 

it fruited approximately two arjd o:--,e-h~:7 times more abundantly o.·.:. 

the cooler temperature (Table 10). 

The optimum ter;.perature foi~ ·c.hree of the species, Tripterospora 

sp. 7~1, Chaetomium sp. /faJ, a:--1d Cr-,n-.•-in1rn sp. 'i/4, was 26° C. since they 

fruited only at tt1is temperature (List 1). These species rriay l:.ave been 

induced to fruit on the cultures i:..1cuoated at 26° C. by the high 

temperature fluctuation to 40° C. during the fil"st week of incubation. 

According to Lilly and Barnett (1951) expos·u.re to high ~emperatu::.~e is 

one of the factors which may be necessa:cy in breaking the dormancy 

of some fungal spores. This may have been the case with the spores 

of these three species. 

The four remaining species -,kiich 1':cui teci on the cultures of the 

second exper~~ent were only rare species; therefore, no density data 

was obtained for them. These species we:re Podospo:ra anser:Lna which 

fruited at both 16° C. and 26° C., Co·::i:;_<:.nus firr.et,·:rius and Conrinus 

sp. {foJ which fruited at bo".:.h 21 ° and 16° C., and Pleosnora sp. i1 

which fruited at 21° C. and 26° C. Since no density data were ootained 

for these species it is not known -which temperature was optimum for 

them. 

Thus 21 ° C. seems ·.:,o be t;~e optir,:.."w,1 t0rr.perature for tne L.~uiting 

of the majority (51.1%) of the species g:,•oi:ing on the cultures 



incubated during tl-.:.e second expGJ..,,..i:l~A,en~ 1 and 26° C. soeri:s to be thG 

that al though the ,;:ajori t,y of sp;::;c:ies f:..~-_:_i".:,ed. most aoundantly at 21 ° C. 

more species fruited on the ir1cubti"'L-ed 16° C. than on the 

cultures incubated at either 26° C. or 21° C. J:.:n average of sixteen 

species frui-r,ed on the cul'.:.u.:c0s ir.cuba-.:,0d at 16° C. as co:mpa::.~ed to an 

average of 1J.5 for cultui~es 7a-7b which were inc1.:bated at 21 ° C. and 

0 
an average of 9.0 on the cultures incubated at 26 C. 

It is significa.r-it that, of the 18 discomycete species which 

fruited on cultures 1-10b (Taole 1) the on_;__y ones to f:ruit at 26° C. 

were three Saccobolus species. These species wo:..~e Sc?tc,:::o"::)olus :.<e:-::-verr:i, 

which fruited at all three temperatures, and Saccooolus inter-;n.eoi~rn 

and Saccobolus nesrlectc-.::-,s, wh:;..ch f:..··uited at 21° C. a:'ld 26° C. (Table 2). 

Saccobolus de-oauns:..~;-c.tus a:.so fruited on the cultu:..~es but it fruited 

only at 21°c. (Table 2). --, ·' · 1 2'1° C. ::.nd 2o'° C l!.Vlaent y, :..... • are mo:..~e 

0 favorable than 16 C. for grow-ch a.YJ.d sporulation of the Sacco~olus 

species. .§_. Kerverr.i which was -cha 01;J.y Saccc,bolus to fruit at 16° C. 

did so in only trace a.r,:ounts ( Table 10). 

The effect of i"-,.:-;ubation und.er differei'lt temperatures on the 

composition of the cc~(.r;:ur.i t:;..es was very pronou..YJ.ced ( Table 11). This 

demonstrated that temperature h;:..,, a great effect on the growth and 

fruiting patterns of the fw1gal species which compose these communities. 
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1. The succession and struciure 0: so::.e: asco;:,yce:,0 a:.--::.d h:;.sidiomycete 

corr.u:1mx1i ties growing on cow dung pL:. tte:..~s collected from Santaquin 

Canyon, Utah, we~e studied in detail. 

2. These conhTIUnities were composed of sixty ascomycete and basidio-

mycete species represon~ing four series, and fifteen genera. Two of 

the species were from the series 2lect.olT.ycetes, twenty-six species 

were from the series Pyren.o:;r;.ycetos, eighteorl species we:..~e from the 

series Discomycetes a:.1d fourteen species were from the series 

Hymenomycetes. 

3. Fifteen (25;;b) of the sixty species had a cons"'vancy percentages of 

40% or above. These species w0re ?oo:)sco:ta ·o::.:;_A~Lfcr-:ds with a corlstancy 

constancies of 80}~; Poc'~os0ors. dee~ Diens with d. constancy of 70 1b; 

l • .[> • • •' • A /'o•·•/ - • • .(' s • granu :..1orm1s wi t,n cons·;:,ancies o: o 70; l."'coos·oo":.~2. co::·onl.Lera, norormi& 

intermedia, and Saccobolus k0::-vo::-·ni with constar.cies of 50~b; 

Chaetomiurn glooosu.r.-, 9 S::.:::.:2::-:~ sp. ~~2. S·co:::-o:r;-c::L?. minima and ?od.ospora 

vesti ta with constG.ricies of 40~~. ~;i..,rty-five (?Yi~) of the species had 

constancy percentages below 40%. 

4. Data for determining the absolute d.ensity, relative density, and 

per1ccntage frequency of -:-· species f:.~c;.iti:'lg in the COlTJJ."11.Uni ties were 

obtained fro:r. 50 twenty-five sc~ua:..~e m.iil:;_meter c~uG.d:cats placed on 

each of ten cultures whicl-. 1,-, -~·E, i::-.cub;:.ted at 21 ° 2° c. The quad:cats 



COiTilllUni ties dev0lops6. on ·.:,.:1e te:;:-. Clil t;,;;.:ces duri:.:--.g the sixteen week 

incubation p0riod. 

6. The first cor~..:r,uniT,y "GO develop w;,.s cr.a1•0.cterized principally by 

three major discomyce".:,0 species. o:.~ -;:."hese species, J\..sco bc,lus i..">T~mersus 

was the dorr:inant f\;.ngus as d0te:.·:r..ined i':.."c:..n its density ;;,nd frequency. 

This co,TJi1u.ni ty was present on the cul -'.:,1.:..res curing the first t.wo weeks 

of incuba·c..ion. 

7. The second commur,i ty to deve::i..op Wo.S characte:;.•ized principally by 

six major pyreno~ycete species. 

coronifera, was the dominant fung~s of '.:.tis corr.:m.unii:.y as dete:rm::..:n.ed 

from its density and ~requency. ri'l'1e second corr.w:;1u.n::ty was present on 

the cw. tures from the second to tt.e thi:.."teen"c..h week. 

8. The third cmr.munity to develop was c::aracte:.·ized by a pyreno:,wcete 

species, Podosnor:c: v2st-i te .. , Z...."10. a discor.:yco-ce species, Lscoohc•.nus 

ochraceous. lVfost of the 

major species f:com the p1·eceeding co;::.:-.:·J.nities ex·.:.ended into this 

community which Wils pr0se .. -:t on ti,e cu2.t"J.res during the final four 

weeks of the incubat:..cn period. 

9. The effect of incubation under thr0e different temperatures on 

the fruiting patterns of the species was also studied. Eight 

cultures were obtained by sectioning four co~, platters into halves. 

Four cw. tures, one fro:ri each cf tl-:.G fou:..· platters, wero incubated 

at 21° .::!: 2° C. Of the fou::.~ rema:...ning c2.·::.ures, two we:c~e incubated at 

16°-:- 2° C. and two were incubated a.t 26° + 2° C. 
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10. The data eigh ·.:. cS t;_;_:ce s sho-;,,ed t.ha t 21 ° -:- 2° C. 

was the optimum of trw 2 ,, o , 20 C .L -,- • , 

16° + 2° C., for the lrui".:.:'w1g of ·.:.I-rnnty-t:'-:c0,2; oi' the forty-five 

ascomycete and basi6.iomycete species these cultures; 

of fifteen of the forty-five species; 26° 2° C. wc:.s ::'ound to be the 

species. 

was not possible to de-c,er:nine f:~0;;1 the c.s.tc. collec·~2d. 

, 1 
l ... The data obtained from all -.:,~10 c;_;_ltu:..~es i:r .. cub8.ted showed th.s.t of 

the sixty species which fruited or. thei.,,, seven fr.J.ited d.t all three 

temperatures, te r:. .; ,,o 
.1.0 

and 26° C. three fruh.ec. at 21 ° C. anC:. 26° C. , 27 f:..~u.ited only at 21 ° C. 

three fruited at only 26° C., and eig~t fruited at. o~'lly 16° C. 

12. The insect population on tee ,·-n·.g i-;-a.s found to have a groat 

effect, on the struc·cure m-:ci st;,ccession 01 the dung fungal coxnmunities. 

13. Possl.ble reasons for variation is the fruiting patterns of various 

species were discusseci. 
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quantitative work r.as oee:. done, ':.cwev0::, o:i ·cho succession and 

structure of for--.. :r~0c. by higl-:er fungi. This 

research vla.s 1.:nc:0:r-CakeL "'.:,o s"'~1;.dy -.:.,1-" ... osa two pb.ases cf the ascon~ycete 

series and fifteen gen.era f:tui'.:,s.i ,::,n t~-:is cm,, c.u.::.g. :?om,.. of these 

species had constancy percentagas 1 • 
{lcld constancy 

percentages of 60';b or 70'7o~ sevG:. :.o.d. cor-.s-car.cy ~:;e:cce:u·cages of l.,,O;b or 

and forty-five (7r.:,c/,\I >a.;; 
\ _,//"" .... c,.\..t. of 

Da-.:,a on the succession Oi corrur.i.lJ.::1:.. t~e s 

obtained. oy makir,g weok:::..y 0xar,:c..r.&:cions 0i' 500 s"r1a::...1 ci-uaew.~at,s distributed. 

evenly over ten cow dung cultures. 

The ascomycete ;:...nd tasiciio:c.ycete ~; :.,-:;cies waic:1 fruited on the 

The early 

community was char;...c..:,e:cized by tl--.0 ma.:,0r c.::.sco:;;:ycete s~::i0cies Asc.2; tolus 

'f..'hey 

were accompanied by four ,riir.01' and ::-a.ra .s:oecies cor.si,c;ting of o:,e 

basidiornycete species, two pyren0-.c,1ycete species, and one c:iscorr.yce-ce 

species. 



pyronomycctc p,-. ·:::,-;:-;-~-:;··s.,· -----·--
.-,._,....._-,.,. .. '·" - _, -:~ and 

2 

by sixteen minor s;0c::...0s S?OCies. species 

The late cornrnu:---J.i ty wc:.s .,.,,_.-..,,......,"" 
•u.c..JVJ.. species,, 

a discomycete species. Tf.i.E-SG t:,;e, 

two mir.or species, ona ro.r0 sp~ciQS" 2..~ ... a. ty 0igr .. t cf ti.1.e elever-1 ri1u.Jor 

tne cultures. 

tion under different the 
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