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OUTLINE OF THE FUNGI 

This brief outline is intended to serve only a s a taxonomic 
framework. The primary aim of taxonomy is and mu st remain 
the erection of a system of classification which will permit the 
r ecognition of an organism previously known with the g r eatest 
possible degree of convenience a nd preci s ion, and the a ssign­
ment of an organism previously unknown to its proper place in 
such a system. This a im can be and has been realized by means 
of systems which take little account of the rela tive values and 
implications of the characters ut ilized to separate the various 
categories. A more fundam enta l, a lt hough less immediately 
urgent, a nd therefore, in practice, seconda ry ai m of t axonomy, 
is to have the system, while still capable of serving its primary 
purpose, expr ess t he relationships of the organi sms under 
pa r t icular consideration to each other and to other g roups of 
organisms. There can, of course, be but one such natural 
system, but our ignor ance of t he facts is so vast and our 
capacity to interpret the facts we do possess and to express 
such interpretation convincingly is so inadequate that so far 
as may be judged at t he present time, t he attainment of a close 
approximation to the natural system will fo r many years to 
come be an idea l rather than a n accompli shment. Nevert heless 
the light shed by t he great concept of evolution has been an 
invaluable guide, and is sti ll capable of directing our explora­
t ion. W e are probably fa r from the time when we shall discard 
phyletic theory for our framework. 

In the case of t he fungi, there may be fo und in current 
literatu re t hree views of their phylogeny. One, perhaps more 
widely accepted than any other, r egards the fungi as a polyphy­
let ic assemblage, derived from several distinct a lgal groups, 
including both green and r ed algae. If t his op inion is correct, 
it fo llows that t he natural system, as finally developed, will 
necessitate the interpolation of t he fung i amongst the a lgae, 
each group of fungi following t he group of a lgae from which 
it has been derived. A second view is that the fungi, excluding 
the Myxomycetes but with few other exceptions, and these all 
among the simpler forms, constitute a monophyletic series de­
rived from filamentous g reen algae. A t hird view, adopted by 



4 IOWA STUDIES IN NATURAL HISTORY 

the present writer, is that t he fungi are not closely r elated _to 
the alo-ae but have been derived from the Protozoa . The entlI'e 
group: including the Myxomycetes, is regarded as constituting 
an independent phylum, probably to be traced back to s1111ple, 
colorless fl agellates and characterized, as are all major 1~hy le~1c 
g roups, by ma ny divergent series. Supposed r elat ion_sh1p with 
algal groups is r egarded as an unproved assumpt10n bas_ed 
upon superficial analogies rather than upon true homologies 
and as less probable and less log ical t han a protozoan ancestry. 
Fungi, accordingly, are not plants in t he sense that plants ar e 
photosynthetic organisms, or organisms which, w~ile t hey_ lack 
chlorophyll, are clearly derived from photosynthetic orgamsms, 
e.g., Monot1'opci or Hcffv,eyellci . The retention of fungi in the 
Plant Kingdom is, and doubtless will cont inue to ~e, based upo~ 
historic association and reasons of convenience. Because fungi 
are not r egarded as plants, terms which imply plant-lil~e 
characters are not employed. The term assimilative phcise is 
used for the stage commonly referred to as "vegetative." 
Scipro be and saprnbic are used instead of the more familiar 
"saprophyte" and " saprophytic." Such termi~1ology ha~ th~ 
further advantage of being appropriate as applied to the fungi 
whatever view may be adopted concerning their phylogeny . 
Under any circumstances, reference to the r eproductive struc­
ture of one of the higher fungi, consider ed alone, as a "plant," 
is thoroughly objectionable. 

The Myxomycetes, as here delimited, are by no means the 
simplest forms included in the fungi. They do, ho_wever, repre­
sent a coherrnt and rather specialized group which has led to 
nothing higher in the scale. The Archimycetes, here inch.1~ed as 
a subclass of the Phycomycetes, and some of the lower forms 
included in the Oomycetes, are simpler in structure and ap­
parently more primitive in their biology. There is m_uch justifi­
cation for the establishment of a class, whether it be ca lled 
Archimycetes or by some other name, to be placed at the base 
of the fun g i. From som e primitive ancestors of sue~ a g roup, 
still holozoic in t heir nutrit ion , the Myxomycetes might be r ~­
garded as representing one line of development . The Archi­
mycetes as here delimited, cannot be regarded as representa­
tives of ~uch an ancestral group for several reasons, but ~hi_efly 
because their characteristic and often rather speciahzed 
pa rasitism involves a course of development quite di stinct from 
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that which must have been followed by the forms leading to 
the Myxomycetes. 

The r elat ionship between the Archimycetes and the Oomy­
cetes is less difficult to envisage. There may, however, be 
several di stinct lines involved. Recent studies have tended to 
emphasize the importance of zoospor e flagellation as a guide to 
phylogeny, and some of t his work suggests that a new classifi­
cation, cutting across several of the present groups, may be 
established. It may be ass um ed that the Zygomycetes r epresent 
the most highly specialized subcla ss of the Phycomycetes, al­
though j ust how they are r elated to the other groups is sti ll 
highly problematical. The most plausible suggestion that has 
been made is that they have been derived from terrestrial 
members of the Saprolegniales. 

Most students who hold that the fu ngi are monophyletic are 
agreed that the Ascomycetes have been derived from the higher 
Phycomycetes. Such genera as Basidiobolus, Ascoiclea and 
Dipoclascus are frequently cited as exhibiting in one degree or 
another characteristics which the intermediate forms may well 
have possessed. Just how the Basidiomycetes originated from 
the Ascomycetes is not clear, but the striking homology be­
tween asci and basidia, crozier s and clamp connections, and 
the curious interpolated dicaryon generation commonly occurr­
ing in both groups, can leave little doubt that the connection is 
intimate. 

Within the Ascomycetes, the older classification is being 
replaced by one which takes into more careful account the 
nat ure of the ascus. The manner of spore r elease, whether by 
deliquescence of the ascus wall, by di scharge through a pre­
form ed pore, or by discharge through an opening provided with 
a lid or operculum, is a lready emphasized in many works. 
Much more study must be given to the numerous modif ications 
and vari ations of these methods before the significance of such 
characters can be fully evaluated . The difference between a 
perit hecium and a locule has been stressed in r ecent studi es 
and seems to be of first importance. The occurrence of a 
str oma p robably ranks below this in significance but neverthe­
less may be taken as indicating degree of speciali zation within 
the several series in eit her gro up, provided it is interpreted 
with care and with due recognition of other characters and of 
the relation between the fungus and the substratum. 
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The basidium is probably better understood than the ascus, 
although much remains to be learned about its structure and 
mechanism. The viewpoint here adopted is that the primitive 
type of basidium is best represented by that of Tulasnella or 
the closely related Ceratobasidiurn and t hat from some such 
forms both the r emaining Heterobasidiomycetes and the lower 
Homobasidiomycetes may be traced with fair continu ity 
through living genera. The commonly recognized fami lies of 
the Agaricales, including the great majority of the familiar 
fleshy fungi, are admittedly artificial, but none of the pro­
posed modifications of the old system here adopted has won 
much recognition among English-speaking mycologists . Some, 
at least, of the Gasteromycetes, notably Endoptychiurn and 
Pocla xis, bear clear evidence of their derivation from agarics. 
With others, any assumption of such derivation must, for t he 
present, be accepted only as less improbable than any other 
possible derivation. 

With some outstanding exceptions, it is sti ll too early to in­
sert the lichens among the other fun gi with any great degree of 
confidence. An acceptable compromise at present is to attempt 
to arrange them into a parallel series, using, for thi s purpose, 
so far as possible, the same characters which are relied upon in 
the corresponding non-lichen fungi. This is barely suggested, 
rather than attempted, in the present key. 

It is difficult to estimate, with any assurance, t he total 
number of species of fungi. One obvious reason for this is the 
fact that many fungi are extremely inconspicuous and are very 
likely to escape observation unless special search is made for 
them. This is particularly true of the forms which, unlike the 
plant pathogens and similar groups, are not of immediate 
concern to some human interest. Another reason is the dif­
ficulty of formulating a species concept as applied to fungi 
comparable with that used in the study of other groups, notably 
the vascular plants. In the twenty-five volumes of Saccardo's 
SYLLOGE FUNGORUM, the latest of which appeared in 1931, 
over 89,000 species are li sted. Some of these have been shown 
to include tvvo or more related but distinct species and the 
number would be correspondingly increased. A larger number 
have been shown to be synonyms, thus decrea sing the t otal. 
One suggestive approach is a comparison of parasitic fungi and 
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host plants. For several years the class in mycology at the 
University of Iowa has been asked to tabulate the number of 
parasitic fungi listed in Seymour's HOST INDEX as occurring 
on vascular plants selected from Gray's MANUAL by an 
arbitrary system of sampling designed to eliminate any 
selective factor. The result, when the sample is sufficiently 
large, has uniformly been a number of species of fungi vary­
ing from approximately the number of host species to several 
times that number. When the host sample is restricted to a 
large fami ly, such as the Compositae, the number of species 
of fungi is relatively low, due to duplication, as might be 
expected. The vascular flora of Iowa may be regarded as well 
known, and the fungi as relati vely so. Gilman and Archer 
(Iowa State Coll. Jour. Sci. 3 :299-502. 1929) and Gilman 
(ib. 6 :357-365. 1932) list 995 species of fungi occurring on 
1035 host species, of which 1008 are vascular plants, almost 
exactly five-eighths of the vascular species occurring in Iowa. 
There is no reason to suppose that the r emaining three-eighths 
are free from parasites. ½'hen to these are added the very 
la rge number of fun gi occurring in soil and on organic debris of 
every sort it is not unreasonable to postulate that t he number 
of species of fungi in this area is not less than the number of 
species of vascula r plants and to haza rd the suggestion that 
such r elat ion may hold for much of the land a rea of the world. 

The illustrations have been prepared by Miss J oan Cox. 
Except for four which have been adapted from well -known 
works, all are original and have been made either directly 
from the specimens or copied from my own camera lucida 
drawings or photographs. 



THE FAMILIES OF FUNGI 

T he Thallophyta, an artificial division of t he plant kingdom, 
arbitrari ly defined as including a ll p lants and plant-like 
organisms below t he level of t he Bryophyta, may be further 
subdivided as fo llows : 

a. Ch lorophyll present.. .. . ... ........... .. .. Al.gal groups' 
(Note, however, that a few undoubted a lgae lack ch lorophyll) . 

a. Chlorophyll lacking·......... ....... .. ...... . .... ..... Fungous groups b 
b. Organic un it a s ingle cell, often united with other ce ll s into 

fi laments or masses ; nuclei la cking or no t clearly defined; 
reproduction by fission ... . ........... ....... . ....... .. ......... . Bacter ia ' 

b. Organic unit u suall y multicell ular or multinucleate, or both; 
nuclei a lways clearly defined; r eproduction variou s, often in-
volving karyogamy, very rarely by fi ss ion ...... ..Phylum F UN GI 

FUNG I 

a. Ass im ilative phase a plasmod ium' .. . ........ Class MYXOMYCETES p. 9 
a. A ssimi lative phase not a plasmodiurn, usua ll y fi lamentous.... b 

b. Myceli um, if present, usua ll y co ntinuou s throughout 
in act ive ass imilat ive pha se ; if lack ing, reproduction 
not by budding; perfect stage usually 1·epresented by 
oospores or zygospores ; imperfect s tage by spor ­
angio spores or mod if ied sporangia or sporang ial parts 
serving as di sse minules ........ .... ......... ... Class PHYCOMYCETES 

b. ivlyceli um septate, rarel y lacking, and cell in such case 
r eproducing by budding or (very rarely) by f ission; 
perfect stage character ized by asci or bas idia . ........ ..... . 

c. Paras it ic on a lgae, form ing with th em symbiotic subaerial 
s tructures of characteristic morpho logy .. .. Form Class LICHENES 

c. Rarely paras it ic on a lgae a nd, wh en so, not forming a 
characteri st ic symbiotic tha ll us; mycelium immer sed in 
humu s, soi l, dung· or th e ti ssues of higher p lants or so me-

p. ll 

C 

p. 3 1 

times an imal s, occasiona ll y subaer ial. ..... ...... .......... .. ......... d 
d . P erfect stage characterized by spores borne in 

a sci. . . .. Cla ss ASCOMYCETES p. lfi 
cl . P erfect s tage characterized by spores born e on 
basicl ia . . . .... ................................... Class BASIDIOMYCETES p. 22 
cl. Neither a sci nor basidia known and r elationship s not 

other wi se inferable with r easonable assurance. 
..... Form Class FUNGI IMPERFECTI p. 28 

1. Not included. 
2. Term s are used throu g hout in the sense indi cated in the g lossary . 

OUTLI NE OF THE FUNGI 

MYXOMYC:t:TES 

a. Hypotha ll us complex, er ect; s imple, branched or poroid; 
sporang ia lackin.1,:, probab ly r epresented by the so-ca ll ed 
spor es, th e latter sta lked, 4-nucleate, g iving rise on 
germinat ion to a protoplasmi c body which in t-urn forms 
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a group of eip:ht swarm-cell s . ................ Subclass EXOSPOREAE p . 9 
a. Hypotha llu s s imple, con s isting of a thin pellicle or reticu­

lum prostrate on th e substratum, sometimes not evident· 
spores bor ne inter na lly, g iving ri se on germination to on~ 
or two myxa moebae or swarm-cell s, rarely mor e 

........ .. Subclass MYXOGASTRES p. 9 

EXOSPOREAE 

Includ ing on ly the Fam ily Ce ra tiomyxaceae, 
Rep1·esented by t he single ge nus. ...... .. . Cemtiomynl ( 4 ) " 

MYXOGASTRES 

a. Spores in mass pa ll id , yellow, purplish, rosy or rarely 
olivaceou s or clingy; lim e never prc>sent ........ ....... ...... ....... . 

a. Spores in mass typica ll y black oL· deep violaceous some­
tim es fenu g inou s, rarely pa lli d; lime present or ;bsent ... 

b 

C 
b. True ca pilli t ium lacking or scan t il y developed; pscuclo­

capill itium often presrn t, of tubu les or perforated 
plates, sometimes fray ing out into th r eads; spores 
pa lli d, often with purpl ish or ro sy tints , or 
dingy . .. . ...... Order LICEALES p. 

b. Capill itium present, threadlike, attached to base or 
wa lls or free, sculptured, th e ma 1·kin.g·s u sually distinct ; 

C. 

C. 

spores pa ll id, yellow or rosy . .............. ..... . Ord er TRICHIALES 
Neither per id iu m nor ca pi lli tium ca lcareous; lime rarcl v 
present and then restr icted to hypotha ll us, stipe an~I 
columella . .................. ... .......... ..... ........ ..... ... Order STEMONITALES 
Peridium or capi ll itium or both 

p. 10 

p. 10 

ca lcareou s. .... ' ' .. ...... Order PHYSARALES p. 11 

LICEALES 

a. Frnctifi cation of separate sporangia or sma ll plasmoclio­
carps, rarely a pseucloaethali um , and plasmoclic (dicty-
dine) granu les th en present ... ..... ........ ........ ... ......... ... ....... · .. . 

a. Fructification a pseudoaetha l ium or an aetha l ium; 
plasmod ic g ranu les never present .. 
b. P lasmodic granu les lack ing; peridiurn not covered 

b 

C 

with a net. ··- ------·····--- ...... Fa111 il y Liceaceae 
Representative genern: Licea, H yme11o bolina (5) 

8. Numera ls in bold face type after generic names r efer to f igures. 
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b. P la smodi c g;ranul cs prese nt; peridium typi ca ll y cov­
er ed by a net whi ch r ema ins after s pores a r c sh ed. 

.......................... .. ..... .. ....... Fam il y Cribrariaceae 
Representative genera: Cribmria, Dictycliwn (6) 

c. P scucloaetha li um form ed of closely appressed sporang ia, 
with walls ent ire ; individual sporangi,1. dehi scent at 
apex . ... 
R epresentative ge nu s : 

............ F a mil y Tubiferaceae 
..T u bifera 

c. Fructification a true act ha li um , or a pseucloa cthalium in 
whi ch wall s d isappear at maturity ; cl ehi scence incgular . ... .. cl 

cl . P seudocapi ll itium perfora ted, fra yed or fragmentary ; 
s pores ochraceous or umber under lens .......... Family Reticulariaceae 
Representa t ive p;enera: R eticulcirici , Entericlimn , Dictyclicie tlwliu m 

cl. P seuclocapillitium of colorless , bra nched a nd often 
fl attened tubes ; spores p inkish or pa llid under 
Jens . .... ................... ..Fami ly Lycoga laceae 
With the s in g·le genu s .............. .. ....... .Lycoga la (7) 

TR ICHIALES 

a. Capi llitial threads s lender, warted or spinu lose, usuall y 
minutely so, someti mes near ly ~mooth . .............. . 

a. Ca p illi t ia l th r ead s rather coar se , usually characte rized 

b 

by dis tinct scu lptured markings . ... .. ............ . C 

b. P eridium usually s ing le; capi ll itiai thread s per pen­
dicular to th e per idium, a ttached at base and usually 
at tip, often a na s tomos in g to form a net; in Lis t erellci 
jo inted. ..... ......... .. ... .. .. .. ......... Fam il y Dianemaceae 
Representative gene ra: ........ ...... . Dicin emci, !\1lcn·gcii-itci 

b. Peridium usuall y double; cap ill itial threads irregula rl y 
di sposed, free or attached at one end . ... ......... F a mi ly l'e richaenaceae 
Representative ge nera: ............. .. .P erichaena , Opli-iothecci (8) 

c. Capillitium a net, usually ela s tic, ar ising from base of 
sporangium; ma rkings in th e form of spmes , cog-s , wa r t s 
or rings. ................. .. . .. ............. Fam il y r\rcyr iaceae 
Representative genera: .............. .. .... A rcyria (9), Laclmobolus 

c. Capi lli tium a network, usua ll y not strong· ly ela s tic, or 
composed of short, fr ee e la ter s , marked by dis t in ct spira l 
b·rnd s rarely nea rl y smooth. .. ........ Family Trichiaceae 
n'cpr~sentat ivc .l(· en~rn : ... T1 ·ichia, J-J cn1.it l' ichici ( 10 ), Ol igonema 

STEMONIT ALES 

a . Outer wall of pcr idium gela tin0us, per s is tent ; columella 
la cking. .. .. .. .. F a mily Collodermataceae 
\Vi th th e s ingl e g-cnu s : .................. .. ...... ..... Co lloclen nci 

a . P cridium membranous, fu gacco us or per s is t ent; co lu mclla 
usua lly wcll-cl cvcloped. . .... . 
b. Fructifica t ion acthalio icl or ,;porang iatc ; ca pillitium 

b 

developed from ent ire length of co lumella . ...... Fami ly S temonitaceae 
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Representa t ive ge nera: Stemonitis ( 11 ), Co 11 w tr icha, Dicichea (12 ) 
b. Alwa ys sporang iate ; capi lli tium ari s ing from t ip of 

colum ella. ..... .. .... Fami ly Lamprodermataceae 
Representat ive g enu s : ................ Lcimproclerma (15) 

PHYSARALES 

a. Capillitium a nd usuall y pcriclium cal ca reo us . ........ .. Fami ly Physara ceae 
Representative genera: Ph y sa n 11n (13) , Ful igo (17). Baclhainia (14) 

a. Cap illi t iu m non-ca lca reous ; peridium, and somet imes 
s t ipe, l imy. ........... ............ .. ............... Family Did ymiaceae 
Representa tive ge nera: ....... .. ...... .. ... Dic/y1,1i1m1 (16) , Dicle)'//w 

PHYCOMYCETES 

a . Holocarp ic; paras it ic; thallu s wholl y immersed in li v ing 
hos t, na ked at lea st unti l shortl y befo re reprod uctive 
phase beg ins. ... .. ......... Subclass ARCH IMYCETES p. 11 

a. Euca rpic or rarely holocarpic; para s itic or saprobic; 
thallu s with membrane from firs t . .......... ... ... ..... ............ b 
b. Gameta ng ia unlike ; perfect s tag·c r epresented by 

oospor cs ; imperfect stage by zoos pores or by zoo­
s porang ia functioning a s conid ia and g erminating 
by t he product ion of zoos po res o r , less commonly, 
direct ly . ..... .. ................ .. ........ Subclass OOMYCETES p. l ~ 

b. Gam etang ia morpho logica ll y alike (frequentl y differ­
ing in s ize ); perfect stage r epresented by zy.l(·os po res; 
imperfect stage by sporang iospo rcs, mod ifi ed spor­
angia 0 1· part- sporang ia fun ct ioning a s coniclia , or by 
t rne conidia . ............. .. ............... Subcla ss ZYGOMYCETES p. l 3 

ARCHIMYCETES 

a. Thall us nak ed at matu ri ty; spor e-mass na ked or with 
a membran e ; s pores on g erminati on produ cin g each a 
swarm-ce ll with two un equal an scrior fla g·ella , on ly one 
of which is r eadil y seen. Parasites on vascul a r plants, 
often caus ing hypertroph y . ........ Order PLASMODIOPHORALES p. 1. i 

a. Thallus surrounded by a di stinct membran e a t matur ity , 
p receding form ation of r eproductive phase ; zoosporcs 
various, but never with two unequal fla gella . Typica ll y 
microscopic fun g i paras itic on wa ter a nd Janel p la nts . 

.......... ..... Order MYXO CHYTRIDIALES p. 12 

PLASMODIOPI-IORALES 

Wi th t he s ingle famil y .. 
Rep resen tat ive genu s : 

....... Plasmodio phoraceae 
... .. ....... Plasmoclioph ora (] 8) 
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MYXO CHYTRIDI ALE S 

a. Zoos por es r en ifor m, each with two later a l or a nter ior 
fla g ella . ....................... . ..... . Fam ily Woroninaceae 
R ep i-esentative g;e ner a : .... ....... .. Wo l'On ina, Olpiclio psis (19) 

a . Zoos por es ova l or pyr ifo r rn , ea ch wi th a s ing le pos t eri or 
flag ell um. ..... b 
b. En tire t ha llu s transfor med in to a s ing le 

s porang iu m. 
R epresentative .c;enu s : 

.......... F a m il:,1 Olpicl iaceaP. 
... O/ pid-imn 

b. T ha llu s becomi ng d ivid ed into severa l or man y spor -
a ng ia, g-rou ped a s a soru s . . .... Fa mily S y nchy tri aceae 
R eJ)l'esentat ive g;en us : ........ ... .... Synchytrimn (2 0) 

OOMY C.E TES 

a. Steri le portion of t ha llu s r epresen t ed by a basa l ha ust or ­
ium or by sle nder a nd u s ua ll y sca n ty m ycelium , som e­
t imes connect ing· ve~ icu lar enla r g em ents . Mos t ly e ucarpic 
paras it es on water a nd la nd pl a nt s . Order MYCOCH YTRIDI ALES p. 12 

a . Myceliurn coa r se or a bunda nt ly developed, or both .. b 
b. My c:eli um coar se, scan t y , of ten conf in ed t o a s ing le 

hos t cell , a nd at maturi t y somet imes w holl y t r a ns -
form ed into r eprodu ctive st ructur es . Order L AGEN I DIALES p. 1:3 

b . Mycelium us ua ll y ab unda nt ly developed , never w holl y 
tra nsfo rm ed into r eproductive s t ructures . . c 

c. Ga m etes diffe r en t iated into egg s a nd sper m s ; zoospor es 
unifl a gella t e . .... ...Order BLASTO CLADIALES p. 13 

c. Ga meta ng ia no t produ cin g di st inct ga m etes ; zoospores 
b if la g ell a t e . ... . cl 
cl . Oos por es usua ll y severa l t o ma ny, som et imes s in g le, 

but a lwa ys free from oog;o n ia l wall ; zoo s por es produced 
in attached zoosporang ia . Most ly sa proh ic in \\"a t er or 
so il. ................ Order S APRO LEGN IALE S p . 13 

d. Oos por e s ingle, uni t ed w it h oogonia l wa ll ; zoo spora ng ia 
u sua ll y fun ct ion ing a s aeri a l co nicli a, germina t ing 
after detachm en t by th e produ ct ion of zoos por es or 
less commonly by a hyp ha l tu be ; mo st ly para s it ic on 
vascul a r pla nt s . ..... . .... ........ .. Order PERO NO SPORA LES p . 13 

l\tIY COCHYT RIDIALE S 

a . S t e1·ile port ion va r y in g- from a bu tto n-lik e ba sa l ha ustor ­
ium to a cluster o:f r h izoida l outg-r owths, or slender 
m ycel ia l tlu-ea ds, w ithou t s well ings. . ... .... ... F a m ily Rhi zicliaceae 
R epr esen ta t ive g·ene ra: .... . ... ... .... ........ .. Rhizophidiwn (2 1 ) , P olyplrngus 

a . S t er ile port ion mycel ioicl, sometimes profu se, us uall y 
w it h term inal or in t er ca la r y sw e ll ing·s . . .. F a mi ly Clacl ochytri aceae 
Representat iv e gen era: ........ Claclo chyt ri um, Physoclen na., U l'Oph lyct·is 
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L AGENIDl ALES 

W ith t he s ing le . 
R e p1·ese ntative gener a: 

. .... ........ Fami ly Lagenidiaceae 
... .... A chly ogeton, M yzocytiwn (22) 

B LASTOCLADIA LES 

a. Ga met es, when present, moti le, u niflagellate, mor phologi­
ca lly s im ila r, bu t diffe rin g in s ize ; thick-wa lled r esting 
sporang ia often conspi cuou s . .... . ........ F a m ily Blas tocladi aceae 
R epr esentative genera : .... . .... ....... .BLas toclaclia, Allomyces ( 23) 

a . Sper ms m oti le, u n ifla gellate; e.e;gs soli tar y, non-motil e. 
•··· ...... ..... ...... ......... ..F a m ily Monoble ph aricl aceae 

·wi t h t he s ing le ge nus : ... M onobleplw ris 

SAPRO LEG N IA LES 

a. Oospores usua ll y several t o m a ny, so metimes o ne, wit h-
ou t p eri p la sm; hyphae not cons tr icted . ........... F a mil y Sa proleg niaceae 
R e pr esen t a t ive genera: ....... ..... .. Sap rnleg11ia, A chy lci ( 24) , Dicty uchus 

a. Oos por e s ing le, with perip la s m ; hyp ha e co ns tricted a t 
r eg ula r in tervals . . .Fa mily Le ptomitaceae 
R ep resentative ge nu s : .... .. .. .. . .... . .Lepto mit us 

PERONO SPORALES 

a . Conid iop hor es diffe rin g l ittle, if at a ll , fro m a ss imilati ve 
hyphae; mycelium saprob ic or pa r a s itic, bu t , if latter , 
intracelrnla r , wi t hou t ha ustori a. ....... . .... F am ily P ythiaceae 
Repr esenta t ive genera: ..... . ... .. .... . Pythiu m, P hy tophthora (2,3) 

b 

a. Co ni d iophores s pec ia lized; m ycelium inter celJ ular w it h 
ha ustori a ; parn s it es on vascula r pl a nt s . . .... • ..... .... . 
b. Co nid ia ( sp orang- ia ) ca tenu late on club-s ha ped co nicl io­

phor es borne in den se sori be nea t h e pid ermi s of hos t; 
ha us tor ia g-lobose. Th e wh it e r ust s . .......... ........ F a m ily A lbugi naceae 
W it h th e single genu s : .. ...... ....... .... .... .... .. ......... ....... ..... .. Alb ugo (2 6) 

b. Con idi a borne s in g ly or in clu s ter s at t he t ip s of usua ll y 
branch ed, rarely clavate conid iophoi ·es whi ch e mer ge 
throu .!(· h s toma ta; ha us tor ia va1·ious . The dow ny mil-
dews . . ........ .... ...... ........ .. ... . ....... F a mily P eron os poraceae 
R eprese nt ative g-cne1·a: ....... . P eronosprna, P/a s 11wpa1·0 (2 7), B remiri 

ZYGOMYCETES 

a . Outm· wa ll of zygos por e develop ed f r om g-a me ta n.g·ia ; 1111 -

p erfect spores typ ically spo1·a 11 g iospore~ (som et imes 
borne in mero s po1·angia 01· e n t ir e spora ng- ia fu nc:t ioni ng· 
a s conid ia ). Mos t l:,1 sapr ob ic . .............. .. ... .... Orde r MU COR.~.LES p. 14 

a . Zygospore free with in .2:a rn eta ng: ia l vesicle ; imper :fec.:t 
spores m od if ied s pornng ia fu nct io nin g a s conidia, or t rn e 
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conicli a , th e la t ter sometim es catenula t e . Frequ ent ly 
paras it ic on insec ts or other anima ls , r a r ely on plants. 

......... .. ............ Or<l er ENTOMOPHTHORALES p . 15 

MUCORALES 

a. Sporocarp prese nt, conta inin g sporang ia, zygos pores or 
a zygospores. . .. ........................ .. ... . Family Endogonaceae 
Rep1·esentative genu s : ... ....... ... .... . .. .... E n dogone 

a . Sporocarp lacking. .... b 
b. Sporang ia all colum ellate an<l a like . .. c 
b. Colum ellate sporang ia present or absent ; non-columel­

late sporang ia, sporang ioles , merosporang ia or conidia 
a lways present. .. cl 

c. Sporang ial membrane thin, fu gaceous ; sporangiospores 
liberated by breaking up of sporang ial wall; zygospores 
rough, suspensors not tong- like. .. . ... .. .... . Fami ly Mucoraceae 
Representative gene1·a: Mu cor, Rhizo7Jus (28), Absidia , Phycom yces 

c. Sporangial wall densely cutinized above, entir e sporang­
iurn violently discharged or clet achecl a s a whol e from 
sporangiophore ; zyg ospores smooth, susp ensors ton g-
like. ... . ... ..... Fami ly Pilobolaceae 
Representative genera: ... ... . Pilobolus (29) , P-i-laira 
cl. Terminal sporang ium colurnellate, multi s pored, or 

sometimes r eplaced by a st erile spine; spornng ioles 
(few or I -spored) borne on whorled branches of same 
sporang iophore. .. .. . .. Fami ly Thamnidiaceae 
Representative genera: 

... ... Thamnidium, H elicos ty lum (30), Clw etoclculi um 
d. Colum ellate sporangia lacking (except in Choanephor­

acea e ) ; imperfect s tage r epresented by non -columellate 
sporang ia, sporang ioles , merosporang ia or conidia, or 
some combination of these s tructures ..... . 

e. Merosporangia borne on swollen tips of sporang iophores , 
at firs t cylindrica l, then forming· a sin g le row of spor-

e 

ang iospores , s imulating a cha in of condia . Famil y Piptocephalidaceae 
Represe ntative genera: . . .... P iptoceplwlus, Synce pllCllast rn m (31) 

e. Mero sporangia lackin g . .. .. ... ..... ....... f 
f . Sporang ioles or conidi a born on swoll en t ips ( columel­

la t e sporang ia also present in some genera) ; zygo-
spores naked. ... . .. .. ... .... ..... .. F a mil y Choanephoraceae 
Repl'esentative genera : 

...... Cli ocrne phoi ·a, C111,ninghamella (32), Rhopalomyces 
f. Spor a ng- ia , if p resent, without columellae ; sporan g iol es 

a nd coni clia, when pr esent, born e s in g ly, not on swol­
len t ip~ of sporophores; zyg os por e$ imbeclcl ecl in a 
t hi ck hy ph a l ma tri x . ..... . .... ....... ......... . .. F a mily Mortierellaceae 
Representative ge ner a : ...... Jll ortierellci ( 33) , H aplosporn11 gimn (34) 
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ENTOMOPHTHORALES 

a. Conid.ia. borne sing ly or in chains, not forcibl y di scharged; 
pa ras itic on amoebae and n ema todes ........ ....... ....... . F a mil y Zoopagaceae 
Representative g enu s : ...... .... ..... ...... .. .... ............ .. ..... . .... Zoo page 

a. Sporangmm fun ctioning a s a s in o·le conicliurn forcib ly 
di scharged a t maturity . ...... ...... ... . "' .... ...... ............. ' ............ ... . b 
b. Mycelium .per s ist ent, of uninucleate cells , giving cellu­

lose r eact10n; g arn etan g ia un equa l ; not paras itic on in-
sects . · ... Fami ly Basidiobolaceae 
~ith th e s ingl e g enu s : .... ......................... ............ ... ....... ... Basidiob olus 

h. Mycehum usually brea king up into mu ltinucleate seg­
m ents , not g ivmg cellu lose reaction; gametang ia equal • 
often parasitic on insect s . .. . .... .... Fami ly Enton: oph thoraceae 
Rep1·esentativc genera : 

E ntomophthora, Empiu;n (36), Cvnidiobolu. s, D elcici-oixia (35) 

ASCOMYCETES 

a . Asci form ed singl y, typica ll y a s direct resu lt of karyo­
gamy a lthough thi s is frequently lacking , sometimes 
closely agg reg ated , but no a scocarp developed. 

.Subcla ss HEMIASCOMYCETES p. 15 
a . Asci borne in a scocarps ..... ..... .... . Subclass EUASCOMYCETES p. 16 

HEM IASCOMYCETES 

a . Zygote or s ingle cell transform ed d ir ectly into an a scus · 
mycelium som etim es lacking; most ly saprobic. ' 

......... ... ... .. ... .. .. Order ENDOMYCETALES p. 15 
a . Hypha l cell s becoming- chlamy clospores, each of which 

g erminates to become a s ingl e a scu s ; parasitic on vas-
cular p lants . O cl ------- --- -·-- ········ -------- r er TAPHRINALES p. 16 

ENDOMYCETALES 

a. Spore-sa cs (asci? ) man y-spor ed ; ga metang ia, wh en 
prese nt, sometim es multinucleat e. . .... .. ..... . Family Ascoideaceae 
Representati ve genera: ... . Ascoiclea (38), DipodasC1lS (37) 

a . Asc1 with 8 ascospores, or f ewer; g am etang ia , wh en pr es -
ent, always uni nu cleate. ... ..... .. .. ... b 
b. Asci borne on a well-d eveloped ·;1;·;~·~·1;~;;;;·_· ·F~·i;~;j ; Endomycetaceae 

Representa ti ve gene ra: .. ... E n clomyces, E i·emascus 
b. Mycelrnm lackmg, r eprod uc ti on by budding ; a sc i 

f orm ed by tra nsformation of a s ing le cell , or a s th e 
r esul t of f us ion of two cell s . ........... ...... ... F a mily Saccharomycetaceae 
Representa tive ge ne r a : ... ... Soccl,co·omyces (39) , Z y gosaccharnmyces 
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T APHRIN ALES 

a . Chl a myclos pores thi ck- wall ed, germina ti ng a f te r a r est 
p eri od , the exospore splitting and t he enclo spor e emergin g 
to f orm a la rge, ma ny-spored spore-sac . .......... F a mil y Protomycetaceae 
Representative genu s : .Protoinyces 

a . Chla myclospores thin-wall ed ; endos pore, on germina t ion 
(less co mmonl y a h ypha l tip ) protrndin g from host a nd 
cut off by a septum to form a n 8-spored a scu s , w hi ch may 
become man y-spored by th e buddi ng of t h e ascospores . 

........ ...... .. . ... ... Famil y Taphrinaceae 
Represen tative genus : .... T aph1·ina ( 40) 

EU AS COMYCETES 

a . A sci borne s ing ly or in tuf ts at va ri ou s levels 111 in teri or 
of ascocarp or str oma . .. . .................. .... ....... . 

a. Asci born e in t ufts or hymenia l layer s (ra r ely solita r y ) rn 
spec if ic por t ions of a scocarps . 
b. E xtens ive stroma lackin g (stalk or ~t a lk-like base may 

be presen t ); asc i a nd ascog:enous hypha e fillin g· inter-
ior of a scocarp . ... . ........... Order EUROTIALES 

b. Stra ma well develop ed, of ten gela tin ous ; asci borne 
s in g ly in locules . ..... . .. Order MYRIANGIALES 

c. A sc i borne in g lobose, ell ipsoidal or elongated ca vit ies 
w ith a s ma ll opening or none (Pyre nomyc-etes ) . ................. ... . 

c. A sci born e in hy rn eni a l la yer s, t yp ically in cup-shaped or 
saucer -like a scocarp s , or in subterra nean t uber ous modi -
fi cations of th ese ( Di scom ycetes) . .. .. . 
cl . Stroma a lways pr esent; asci borne in one to man y cavi ­

t ies (locules ) w ithout differ ent ia t<.'-cl peri t h ecia l wall s 
but frequently r esembli ng p er ithec ia ; true paraph yses 

b 

C 

p. 17 

p. 17 

cl 

a nd peri physes lacki ng· . ............................. . ... ....... .... e 
cl. S t r oma presen t or abse nt; asci borne in cavit ies with 

trne walls (peri t hecia), par ap hyses a nd periphyses 
u sua lly p r esen t. .. . ...... ......... . 

e. Loetiles more or less sp herical, r esembling peri thrcia l 
cavities . . . .... Or der DOTHIDEALE S 

e. Stram a fla ttened, climi diate, ope ni ng by a pore or t ea r, t h e 
11·hol e s imu lating th e upp er pa r t of a peritheciu m . 

........... .. ...... ..... Order HEMI SPH AERI ALE S 
f Ost iole lacking, so metimes ~imula te<l by a n a pi ca l lysi­

genous r eg·ion ( cle is t othccia). ... . ..... Order ERYSIPH ALES 
f . Ostiole present. .. . ............. . 

g. P er ithecia and stromata , if presen t, br ight colo1·ecl , soft 

f 

p. 18 

p . 18 

p. 1D 
g 

and fl esl1y. .... ...... .. ........... .. ... Order HYPOCREALES p. 19 
g . P erith ec ia or stromatic wall , w hen present, or both, duli 

colored, leath ery or ca1·bo na ceous. .... h 
h. Minute pa ra s ites on in sects or arachn ids ; m ycelium 

r ep1·esented by a !" mall number o: basal cells f unction-
ing· as !1a ustorium and stalk . ........ Order LABOULBENI ALE S p. 21 
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h. Sa prob ic or, if para sitic , r a r ely 011 in sects ; m ycelium 
well developed . .. . ..... . . 

i. Ostiol e typi call y circula r in section ; if elongated, on a 
mor e or less g lobose perith ec iurn. . . ... Order SPHAERIALES p. 19 

1. Ost wl e a n elongated sli t on a u s•.ia ll y fl att ened, elongate 
perith eci um , bearin g t he asc i in :1 fl a t basa l layer . 

.. . ..... ...... .. . ....... Order HYSTERIA LES p . 21 
j. H yme nium covered w it h a membrane un t il ascospor es 

a r e mature, t he m em bra ne t hen spl itt ing in s te llate or 
irregular fas hion .. .. . ...... ....... Order PHAC IDIA LES p. 21 

j . H ymeniu m not pro vi ded w ith a membran e s pli t ti ng rn 
s t ell a t e fas hi on. k 

k. Asci in op er culate, provid ed with a defini te 
por e. . .. .... Or der HELOTIALES 

k. Asci ope1·culate, or , in the Tu beral e:s, not d ischargi ng 
p. 22 

spores . ...... ........ . ... .. .... ... . . 
I. A scoca rp epi g eic, at least at maturity; hy menium 

usua l ex posed before maturi ty of spores . .... Order P E ZIZALES p. 22 
I. A scoca r p t ypi ca lly h ypogeic, r ema in in g 

closed . .. ..... Order T U BERALES p. 22 

EUJWTIALES 

a . Peridium com posed of loosely interwoven 
h ypliae . . 
Representative genera: 

..................... .. .. F a mil y Gymnna scaceae 

a . P ericlium pseuclopa r enchymato us. 
... ... . Ct,enomyces, A i·cwhn iotis 

b 

a. 
a . 

b. A scoca rp sess ile, minute ; periclium wea k, tardily a nd 
irregularly cl eh iscen t . . ..... ..... ........ ......... ..... F a mily E u rotiaceae 
Rep rese nta t ive gener a : ....... Monascus , Eurotiwn (41) 
for conidial st ages : ...... ... ....... ...... .. A spe1·gillus ( 43), Penici l/iwn ( 42) 

b. Ascocarp stalked and ca pitate, subaeri a l, sma ll to med-
ium; periclium tough , openin g above . .... .. .. ........ Family On yg-enaceae 
Represen t ative genera: .. . ... . On y gena, T i·ichoc01n a 

b. Ascoca rp sess il e, h ypogeous, ind ehi scent; medium to 
la rge. .. . ....... Family Elaphomycetaceae 
Representative g-enu s : ... ....... ...... . . .... Elaphomyces 

MYRIANGIALES 

Asci aris in g- at va riou s levels . 
Asc i ans rng in a s ingle layer. 
b. Tliallus gelatinous, superfi cia l on leaves, t y pically of 

yea s t-like cell s; t ropica l fun g i g rowin g on insect secr e­

b 
cl 

tions ... ·· ·· •· ········· ····· ······· .. ............... F a mily Atichiaceae 
Representative genus : .. ..... .... ... ...... .... . ....... A tichia 

b. Tha llu s not superficial 1101" com posed of yeast- li ke cells. c 
c. Stroma massive, homogeneous, na ked. . ... F a mil y Myria ngiaceae 

Representa tive ge nu s : ................ .. M yriangium (44) 
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c. Stroma effu sed, with gelatinous interior a nd crus tose 
rind. . ... ........ ..... . 
With the sin g le gen us : ... . 
cl . Strama na ked . .. 

R epresen tati ve gen us : 
cl. Strama with rind ; locul es immer sed, 

s tromatic ti ssue compressed to form 

.... ... ... Family E ls inoaceae 
. .......... .. ...... .... ..... Elsinoe 

. ..... F am il y Saccarcliaceae 
. .... SClCCCll'cliLl 

th e intervenin g 
p seudoparaph yses . 

Representative genus : . 
..... ....... F a mil y Dothioraceae 

... Botryosphae1·ici 

DOTHIDEALES 

a. Strama m as s ive, ca rbonaceous, oft e n ext ens iv ely 
branched; conceptacles borne s in g ly at tips of branches, 
perith ecium-like ; ofte n on li ving plants, associated with 
in sect secr etion s . .. .... .. ............. . .. .. ... F a mil y Ca1rnodiaceae 
Repr esentative gene1·a: ... .. . . .. Cap1wclium , S coria s 

a. Stroma pulvinate or flattened, not ext ens ively branched, 
often s imulating a perith ecium or a gro up of perith ec ia; 
sapr ob ic on vegetabl e debr is, or parasitic. ...... .. . b 
b. Stroma pulvinate , usua lly with a s in g·le locu le ; de-

hi scence by an ostiol e- li ke pore. . ......... F a mi ly Pseudos phaeriaceae 
Representative ge nu s : 

b. Stroma p luril ocu late. 
c. Stroma lobed, each lo be containing· a 

is finally widely open . ... . . 
R ep 1·ese ntative genus: 

.... ... .. Pleospom 
C 

cin g le locule wh ich 
..... Family Coryneliaceae 

....... Galicia psis 
c. Strama not markedl y lobed; locu les immersed in 

g r oups. d 
cl . Strama, at maturit y, erumpe nt a nd s uperficia l. 

....... .. .. ... ... ...... . ..... ......... ........ ..... Family Uothid eaceae 
R epresentative genu s : ...... . ...... Di botl'yon (45) 

cl. Strama, at maturi ty, cover ed by host 
t iss ues. 
Repr ese ntative genus: ..... .. ..... .. . 

. ......... .. Fami ly Ph y lla choraceae 
...... ... ... ... .... ... Phylinclwl'a ( 46) 

HEMISPH AERIALES 

a. Stroma s ubcuticu lar; m ycelium scanty 
or lac king . .. 
Representati ve g·enus : ... .... . 

a. S t r oma superficial. 

. Fami ly Stigmateaceae 
. .. Stigmateci 

b 
b. Myceliurn largely internal , forn, ing a 

hypostrorna . .... .Famil y Pol ysto me llacea e 
.. ..... ...... I'a 1'1111tlina, P olusto mellci Re p1·esentati ve gene l'a: 

b. In terna l mycelium sca nty . ............ . C 

c. Stro matic cover not of r a dia ll y a rranged 
h ypha e. ... . .. Family LHemi s 1>haeriaceae ) Micro1>eltaceae 
R eprnsentative gen era : .... .... . .. M icropeltis , Micl'othyl'iella (49) 
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c. Stromatic cover rad ia l. .. cl 
cl. Superficia l m yceli um r et iculate or la ckin g-. Famil y Microthy riaceae 

R eprese n tative genera: .... .. . Astel'·i11ci (48), M-icrothy1 ·ium (47) 
cl. Superficial myceli um radi a l or para ll el, form in g a 

f lat tha llu s, one cell t hick. ..... . ... F a mil y Trich opeltacea e 
Representative gen us: . . ..... T l'ichopeltis 

cl. Superficia l mycelium irreg Lila r or lack in g ; asco mata 
w it h basal t issue; paras it ic on other 
fung i. 

R eprese ntative ge nu s : 
. ..... Family Trichoth y riaceae 

... T1·ichothy l'ium 

ERYSIPHALES 

a. l\1ycelium w hite. . ... ... F a m ily Ery s iphaceae 
R epresentat ive ge ner a : 

..... .. Ery s ip h e, Mici-osplwem, (50) Uncinalci, P oclosphciel'n, 
a. Myceliurn da rk. . b 

b. Neither rn ycelium nor upper part of peri thec ium be-
coming .e:ela t inous . .. 
Re p1·esentative genu s : 

. ... ..... .. F a mily Meliolaceae 

h. U pper portion of per ith ecium 
maturity, ex posing asci. 
Represe ntative g enu s : 

.. .. .. .......... M eli olci 
becomin g- gelatinous at 

········· ···~··F a mily Englerulaceae 
... .... ...... .. . .. Englerulci 

HYPOCREALES 

a. P er it hecia s uperfi cia l; s troma pr esent or 
abse nt. . .... .... ~·· ............................... Family Nect ri aceae b 

a. P cr ithecia pa rtia ll y to ent ir~ly imm er sed in a s troma 
or s tromatic base. ... ..Fam il y Hy1>ocreaceae c 
b. Strom a lacking. .. . ..... ... .. .. ...... Tribe N ectri ea e 

Represen tat ive genus : .... N ecti-ia (51) 
b. Strama present. . .... Tribe Cr eoncctri eae 

Rep r esentative genu s : . .. .. ... ..... Creo11cctl'ia (52) 
c. Stroma seated directly on s ubstratum, us ually patellate 

or effu sed , rarely clava te and er e~t. . ...... ~······ ··Tri he H y pocr eea e 
Representative genera: ... . ..... .. H ypocrcn (53), F-J ypomyces 

c. Stra ma ari s in g- from a scler ot. ium, usuall y clavate a nd 
er ect, rare ly depressed . .. . ... ..... .. ..... Tribe Corcl yc ipiteae 
Represe ntative genera: .. ... ... .... .. Coi-clyce])s (54) , Claviceps 

SPHAER.IALES 

a . P erithecia wholly or partly s uperficia l. (Note, however, 
co mment und er 111.) 

a. P erith ecia immersed in su bstratu m or s troma , with 
mouth or neck only projecting . ... . 
b. Subicul um lacking , or at most arachnoid. 
b. Strama present . .. .. ...... . 

c. Pe rith ecial walls m e mbranou s . ......... .......... ..... .. . 

b 

h 
C 

f 
cl 
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c. P erith ecial wa ll s carbonaceous. ...... . .. ... ... ...... e 
cl . P erith ecia ha iry, especia ll y above; a sci 

deli quesce nt. .... . .......... . Fami ly Chaetomiaceae 
Rep resentative genus: ... ..... ..... ... Clrnetomiu m (5 6) 

cl. P erith ecia naked or sparsely setose ; a sc i di scharg ing 
spores forcib ly. .. ............... . ...... Family Sorclariaceae 
Representative genera: .. .. . ..... .. . So1'clarici (57). S poronnia 

e. Mouths of perith ecia pap illate. ..... . .. ... Famil :-1 S 1Jhaeriaceae 
Representative ge nera: . ..Las ios plweria , N eurospora 

e. Peri thecia with long, often ha ir-like 
beaks. . ........... Fami ly Ceratostoma taceae 
Representat ive ge nera: .... .. .. . Cerntos to111 ella , Ccratosplw eria 
f . P erithecia caespitose, comple tely emergent from 

s trorna, at least at maturity. . .. .... .. Family Cucurbitariaceae 
Repi-esentative genus: .... ....... ........... .... . .... .. .... Cuc11rbita rin 

f. Bases of perith ecia pers ist ent ly immersed. .... g 
g. Mouths of perith ecia circula r . ............. ......... Fam ily A mp hispha eriaceae 

Representative genus: .. .. .... .......... ... . .. .. .. .. ........ ..... A 1nphisph ae1"ia 
g . Mouths of perith ecia compressed, elongate. Famil y Lophiostom ataceae 

Representative genus: ....... .... ..... .. .... . .... .......... ........... ... Loph ios tomci 
h. Perithecia immer sed in substratum; s troma lack ing or 

poorly developed. . ............ . 
h . Perithecia t y picall y immersed in strom a or under n 

s tromatic cru st (stroma rnrely present in conidial 
s tage only, a nd di sappearimr at matu ri ty of perith ecia) . . 

i. A sci not notabl y thick ened at tips ; mouths of pcr ithecia 
mostly pa p ill ate. ... .. . ... F amily M ycos phaerellaceae 
Representative ge ne1·a: Myc osphcierella, V entiirici (58) , Physalosporci 

1. Asci thickened at t ips; perith ec ia u suall y 
beaked . . ...... ... .. ...... Family Gno moniaceae 
Re JJl'esentative genera: ...... ... ..... Gnomonici (59). Glo mei·ellci 
j. Strorna a shi eld-l ike crust over perith ec ia, through 

wh ich th e necks protrude (a clypeus) ..... Fami ly Clypeos phae riaceae 
Representative genus: ...... . .. .... Antlwstomella 

j. Stroma not a clypeus . k 
k . Strorna composed of mixed host and fungou s elements. 
k. Stroma composed wholl y of fun gous ele ments . . ...... .............. .... 111 

I. Co nidia borne in caviti es in st r orna. 
Representative g-ene1·a: ... Valsa, 

1. Conidia borne superficia lly on surface 

.. . Family Valsaceae 
Eutypella (60) , Diaporthe 
of 

stroma. . .. ............... ... . . ... Family Melanconidaceae 
Representative genus : .. .. . ... .... Cl'yptosporella 

rn. Ascospores sma ll , cyli ndrica l, usu a lly a llanto id, hya lin e to 
yell ow-brown. In several genera, of wh ich Ccilosphae1·ia 
is the best known, the stroma is present onl y in th e coni­
di a l stage, th e perithecia developing under bark a nd often 
appearing superficial on wood when the bark is shed. 

Representative genera: 
.......... Family Diatry paceae 

... ...... .... . Diat1·ype (61) , Calosplwei·ici 
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m. Ascospor es various, but not a s above. . . .. ... ....... .... . 

11. Con idia typica lly borne in hol low chambers in st rom a; 
ascospor es 1-co -celled, h yal ine or 

n 

brown. .. ..................... . ......... F a mil y Me logra mmataceae 
R epresentative ge nu s : . . . ...... .En clothici 

11. Conidia borne in sup erficia l layer on surface of 
youn g stroma; a scospores 1-(rarely 2-) celled, black ish 
brown. . ............... ..... ............. ..... . ....... Family Xylariaceae 
Representative genera : . ..R osellinici, Nu11nnulci1'ia, Ustu lina, 

H ypM.·ylon, Dalclinici, Xyla ria ( 62) 

LABO ULBENIALES 

a. Antheri dia lacking-; spermatia borne exogenously on spe-
ciali zed branch es of appendages . .... ...... .... .... Family Ce ratom ycetaceae 
Representative gen us : .... .... . ... ......... . ... ... . Ce1·cilo myces 

a. Anth eridi a present. .. .. ........ .. b 
b. Antheridia unicellular, fla sk-shap ed . . .. Family Laboulbeniaceae 

Representative genera: .......... ..... .La boulbenia (55), Stigmatomyces 
b. Antheridia compound , the several cells di scharging 

sp ermatia into a com mon cavity, whence they a re 
later freed . .......... .. ....... ... .. .. .......................... Fami ly Peyritschiel laceae 
Represen tative genu s : ............. .. .R'ickia 

HYSTERIALES 

a. Ascoca rp s at firs t immersed in hos t ti ss ue, t h en erumpent. b 
a. Ascocarps superfi cia l from th e f irst . .... 

b. W a lls black , tough-leathery ........ . 
Wi t h t he s ing le gen us : 

b. w ·a ll s g ray or black, thick, corky . . . 
R eprese ntative genus : ..... .... ..... ... ... . 

c. Ascocai·ps black, carbonaceou s ; rou nd or 

C 

....... Fami ly Dichaenaceae 
.... Dichciena 

.. ....... F am il y Ostropaceae 
............ Ostl'opa 

elonghted. . .... .. ................... .... . .......... Fami ly Hy ste1·iaceae 
Representative gen era: ....... ... .............. Glonimn, H ysl el'ogrn pltimn (63) 

c. Ascoca rps brown, t oug h-m embra nou s , cla vate, 
er ect. ... .............. .. .. ........... ....................... . . .. Family Acrns permaceae 
Represe ntative gen us : .................... ... Acl'ospennmn 

PHACIDIALES 

a. A scocarps soft, fl eshy; brig ht colored, 
never bla ck .................... .. ..... .. ....... .......... . . ............. Family Stictid aceae 
Representative gen era: ................... . . 

a. Ascocarps leathery or carbonaceous, black . . 
. ... ....... Stictis, P ropo l-is 

··············· ····· ·· b 
hypothec ium b. Ascocarps, immer sed, fina lly erurnpent; 

thi ck. .. .Fam ily Tryblicliaceae 
... ... .. .... .... ...... .............. .. T 1'ybl iclium Representative genus : 
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b. Ascocarps r ema ining imbedded in hos t 
s troma; hypotheci um thin . ..... .... . 
Representat ive ge n em: ... .. . Clilhris (6 ,1) , 

HELOTIALES 

tissue 01· in 
......... . F am il y Phacidiaceae 
l-thy tisnw, Lo))hoclennium 

a . Ascoca rps cla vate or pileate, t he hymenium coverin g the 
convex upper portion. .... . ................. Fam il y Geog lo. saceae 
Representative genei-a: ......... ... .... ...... Geoglosswll, L eo tia (65) 

a. Ascocarps di sco id, typica ll y cupu late or saucer-shaped. b 
b. Apothecia leather y, horny, ca r tilaginous or gelatinous; 

t ip s of paraphyses united at t ips to form an ep ithe-
cium ; asci t h ick-wa ll ed. ..... . .. Family l'ate ll ariaceae 
Representative genern: ... .. Pcitellaria , Ce11crngi11111, Ph aeo lrn lga rici 

b. Apothecia u sually fl esh y or waxy , rarely gelatinou s; 
tips of para ph yses not fo rmin g an epit hec1um; a sc i 
thin-walled. .. .. ....... ... . ...... ........... .......... . C 

c. Peridium of rounded or angu la r , most ly t hi ck -wa ll ed a nd 
dark cells form ing a pseudoparenchy ma . ... .... ........ Family ~l olli s iaceae 
Representat ive ge nera: .. .. . ..... ....... Molli s ia, Pse1tclopezizci 

c. P eridiurn of elongate, thin-walled and bright co lor ed 
hyphae, arranged in parallel s trands. ... . . .. Family Helot iac.eae 
Representa t ive genera: .... H elotin 111 , Scle rolinici (66). Chloros7Jleniu1n 

PEZIZALES 

a. Fruct ification a pear -shaped stroma w ith 
apothecial p its; parasit ic . .. 
Repr esentat ive gen us: 

a. Saprobic; widely di stribu ted . 

num erou s 
.... Family Cyttariaceae 

. ... Cy ttcwici 
b 

b. Apothecia cup-shaped or di sco id; sessi le or 
stip ita t e. . .... Fam i l~· l'ezi zaceae 
Representative gen em : .... .. .La inprospo1·a , Ascobul 11 s, P y ronenw, 

H mnaria, Patella, B ulgaria, Ur1wla, Peziza (67 ) 

b. Ascocarps pil eate and stipitate , or columnar . .... Family Heh·_e ll aceae 
Representat ive genera: ..... ... H elvella, Morch ellcr ( 67a) 

TUBERALE S 

·with t he s ing le .... ................ . 
Representative genera: 

BASIDI OMYCETE S 

.. Fami ly Tuberaceae 
.... ... . Genea, T n ber 

a. Bas id ia septate or deeply divid ed, or aris in g· from a te li o­
s pore or probas idium; ba~ id iospores often ge1·m inating· by 
r epetition , or by t he production of co nidia ...... . 

... .. ........ ........... Subclass HETEROBASIDIOMYCETES p. 23 
a. Bas idi a a lways s imple, cyl indrical, urniform, or broad ly 

clavate; probas idium not as a ru le differentiated; ba:idio­
s pores, on germin ation, usua ll y producin g a myceliu m di -
r ectly. . ...... ... ...... ...... ............ Subclass HO MOBASIDIOMYCETES p. 24 

OUTLINE OF THE FUNGI 
. 

HETEROBASIDIOMYCETES 

a. Basid iocarp usually well developed, often ge lat inous, but 
var ying to waxy or coriaceo us ; mo stl y saprobes, some­
times para iti c on mosses, va scular plants , insects or 

23 

other fungi ........................ ..... ...... ...... .... . .... Order TREMELLALES p. 2:1 
a. Bas idiocarp represented by a mass of probas idia, often 

compound (tc li ospores ), with or without a peridium; 
accessory spore forms present or absent; a lwa ys paras itic 
on vascular plants . ............ ... .... .... ...... .. ....... ... ..................... ....... .. ....... ..... b 
b. Epiba s idium, or less com monl y contents of t e lios pore, 

divid ed t r a nsver sely into (u sua ll y) fo ur cell s , each 
produ cinp; a s in g·le bas idiospore on a ·teri g ma ; basi­
diospores sometimes germ inating by r epetition but not 
buclcling. Spore-masses often yell ow or orange. Th e 
rn s t s. .......... .. . .. .. ........ .. . ..... Order UREDIN ALES p. 24 

l.J . Epibasiclia septate or not, bearing sess il e ba s idios pores 
("sporiclia") usua ll y ca pable of g·erminating in yeast­
l ike fa shion , occas iona ll y by repet ition; teli ospores 
nnely germinating to produce a mycelium directly. 
Spo1·e-masses usua ll y b lack. The smuts . .......... ............ . . 

........... Order U STILAGINALES p. 2·1 

TREME LLALES 

a. Epibas idi a inflated , spor e- like , finall y cut off by septa 
from hypoba iclium. . ... Famil y T ul a snell aceae 
Representative genera : ..... .... ....... ... .... . T 11la s11ella (68) , Glo eotu /asnella 

a. Ep ibas idia ne ither s pore-like nor noti,bly inflated. .. b 
b. Probas idia cy lindrica l to narrowly clavate; bas id ia not 

septate but becoming furcate by the development of 
two t hick epibas id ia at either s ide of tip of 
hypoba s idi um. ... .. ... .. .. . . ...... ....... . ... ......... Family Dacry mycetaceae 
Representative genera : ...... ...... Do crymyces (69). Calocera, G11 epinici 

b. Bas idia at length septate, not furcate. ...... c 
c. Probasidia subg lobose, ovate or pyr iform, or rarely 

broad ly fu s iform; pr ima r y septum longitudinal or ob lique; 
seconda r y se pta at right angles to primary. ....... ... ........... .... ..... ....... ... . cl 

c. Probas idia cyl indr ica l, narrowly fusiform or globosc, 
t hey, or t he ep ibasidia a ri s ing from th em, becom ing 
transversely septate. ..... .. ... .. .. ..... .... f 
d. Basidia catenulate, epibasidia and steri gma ta 

lac king . ................. ........... .. . .. ... ... ..... .................. Family Sirobasidiaceae 
Wi t h the s ing le ge nus: ... .. ....... ......... Sirn basiclimn (7 0) 

cl. Bas idia not catenulate; epibas iclia usua ll y pr esent. ..... .... ............ e 
e. Gymnocarpous; widely distributed . .................... .... Famil y Treme ll aceae 

Representative genera: ............. .... .... .. T remella ( 71 ), E.,·iclia , S ebacina 
e. H emiangiocarpous; spores retained within a gelatinous 

sheath; known on ly from the tropics. ........... . ... F a mil y Hyaloriaceae 
With th e single genus : ...... .... ....... .... ... .. .. ... . .... .. .. H yalo1·ici 
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f. Angiocarpous ; bas idospores sess ile. . .. Fami ly Phl eog-enaceae 
R epresentative g-e nu s : ... .. . ... I Pilac re ] Phleog e na (73) 

f. Gymnocarpou s; basidio spor es borne on st erig-mata. g 
g . Pai·as itic on scal e in sects , formin g a charncter istic lich-

enoid g rowth on wood y p la nts . .. . ....... F a mi ly Se11tobas idiaceae 
'With th e s in g- le genu s : ........... .... .... S e})tobo s icl ium 

g . Sa pro bic or rarely para siti c on vascular pla nt s , mosses , 
or other fungi. . . ... ...... F a mil y A n ric ul a riaceae 
R epresentat ive g-ene rn: .. . ...... A m·icu la1· ia (74), H elicogloeci , 

P/atygloeli , H elicobas icl iwn (75) 

RED IN ALES 

a . Teliospores sess ile , in crn s t s , cus hion s or cy lindrical 
mas ses , or solitary or in clu st er s in mesoph yll or ep idermis 
of hosts . . .. ............ Family Me lampsoraceae 
R epresenta t iv e g-e ne rn: [hecliuo psis, C/'Onarl iw11 , 1vlela m p.so1·a (77), 

Coleospor i1 u11 (76) 

a . T eli os pores usua ll y s t a lked, se pa rate or h eld tog:ether in 
g·ela tinou s ma sses ; sometim es sever a l on a co mm on stalk ; 
less co mmonl y sess ile, catenula te, breakin g a pa rt. Family l'ucciniaceae 
R ep1 ·esen tative g·1m e ra: .. ... . Gymnos poran gium, Uro111 uccs (78). 

P uccin ia (79) , Ph /'Cl g 111idium ( 80) 

USTILAGINALES 

a . Frnctification cupu la te, w ith :·(; ]at ively t hi ck peridium; 
t eli ospores catenula te, m ostly in tersper sed with erect 
f a sc icles of s t erile hypha e. On palms in warm er 
r eg ion s. .. ...... .... ....... . ......... Family G ra 1>hi olaceae 
With th e s in g-le .e:en us : ... Grnph io /a 

a . Fn1 ctifi cation not cupula te ; a mass of telios por cs, some 
of th em som etim es st eril e, with or w ithout a s t eri le 
per id ial sheath. Widel y d ist r ibuted on var iou s host s . b 
b. T e lio spores, on germinat ion, g ivin g· ri se t o tran sversely 

sep ta te epi bas idi a, producing a seri es of ba sid iospores 
(" sporidia" ) from each cell; ra r e ly formin g a mycelial 
h ~rpha directl y . ... ... .. . ... ... .... ......... ......... F a mily Ustil ag- inaceae 
R ep i-esenta tive genera: Us t ilago (81) , Sphcicelothecci, S ol'Osporium 

b. T eliospores, on germination, g·iving r ise to non- septate 
e pibasidia bearin g· a clu st er of elon g·atecl ba sidi ospor es 
at th e tip. .. . ... Family Ti ll etiaceae 
R e presentative ge ner a : . . .. ... ....... ..... . ..... T i lletia (82). D'l'Dc?}s t is 

I-IOMOBASIDIOMYCETES 

a. Bas idiocarp lackin g·; paras it ic on va scular pla nts, th e 
h y menium coverin g the surfa ce of th e modified a nd often 
hy per t rophi ed host ti ssu es . .................... Order EXOBASIDIALES p . 25 

OUTLINE OF THE FUNGI 

a . Bas idiocarp present, varying from a ~ arachnoid subicu lurn 
bearin g a loose hy meniurn to a complex and hi g hl y s pe­
ci a lized sporncarp . . 

25 

b 
b. H y rnenium present , often exposed from th e beo· innino· 

a lways before th e spores are matured . .... Order AGARiCALES p. 25 
b. H ym enium present or absent ; ba s idiocarp 1·emaining 

closed unt il after t he s pores ha ve been di scharo·ed from 
th e bas iclia , som etim es permane ntl y . (Gas t er o~1 ycetes) . 

c. H ym e nium present in early s ta ges , lining chamber s of 
C 

gl eba . .. ....... .. .. ......... cl 
c. H y me nium lackin g- or indi stinct. .. ......... ... ..... ...... ........ .. f 

cl. Gl eba fleshy or waxy; sometim es ~lim y and f etid at ma-
turity, but if so, not exposed . .... Order HYMENOGASTRALES p. 2/i 

cl . Gleba not fl eshy nor waxy. ........ ....... .. ... ... ......................... .. .............. e 
e. Gle ba slimy and fetid at maturity and exposed on an 

elong ated or en larg·ed receptacl e . ...... .... .... .... Order PHALLALES p. 26 
e. Gl eba powdery and dry at maturity ; s pores commonly 

small , pa le und er le ns . ...... .... ........... ......... Order LYCOPERDALES p. 27 
£. Gleba powder y at mat urity ; ch a mber s usuall y not sep-

ara tin g from peridium nor from each other ; s por es 
common ly large , dark . .... ......... . Or der SCLERODERMA TALES p. 27 

f. Gleim waxy; chamber s w ith d is tin<:t wa ll s forming· peri-
dioles which serve a s disseminules . .... Order NIDULARIALES p. 27 

EXOBASIDIALES 

Includin g only th e ..... . 
R e p1·ese ntative g·enu s : 

...... Family Exobasidiaceae 
.... ... H a·oba sd i1rm 

AG ARI CALES 

a. H y rn enium smooth, or m er e ly r oug hened or corn1 g·ated. b 
a . Hymenium covering th e surfa ce of s pines , pores or la rnella e. C 

b. Bas id iocarp arachno id , membranous, leathery or 
woody; h ymenium inferior. .. . ... .. .... . Family The le phoraceae 
R epresentative g·e ne i-a: ...... Col'ticium , P enio ph ol'a , S teremn (83) , 

llym enocha ete (84), T omen t ella , T he/epho ra 
b. Bas idiocarp er ect , s imple or branched; fl eshy or 

nnely g elatinou s, cartilag:inous or tough ; h y me nium 
a mphigenou s. ... ... . ..... ....... ........... F a mily Clavariaceae 

R ep1·esentative genera: .... Cla v a ria (85) , P is tilla l' ia 
c. H y menium covering· downward-directed s pines, wa r ts or 

tee th. . . ......... ....... .. .. ........ F a mily H ydn aceae 
R ep1·esentative gene ra: ..... ... Ocfont-ia (86), Rad1clm11, St eccherinmn, 

Sal'coclon, D entimun (87) , 1-/ y d wmi 
c. Hym enium borne on surface of pores or gi ll s . ......... ... cl 

d. Ba s idi ocarp woody, toug-h or m embranous , rarely sub-
fl es hy ; h yrn enophot·e poroid or pitted , or rarely more or 
less lamellate . ... . . .. ........ F a mi ly Polyporaceae 
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R epresen tative gener a : ... .. .. . M e l'u lius , F istnlina, Poly porns (88) , 
P ol'in, Fames, L enzi tes 

d. Basidiocarp soft, flesh y, putrescent; h ym e nopl10re 
poroid , th e pores typicall y separable . ... ............... Family Boletaceae 
R ep1·esenta tive genent: ...... .. .... ..... . B oletus, B oletinus, Strnbi lomy ces 

cl. Basidiocarp u suall y fl eshy, so metim es tou g h or mem­
branous ; h y menophore lamellate or plicate , the g ill s 
rarely separable. . ....... Family Agaricaceae e 

e. H y m enium plicate, the folds obtuse. . ..... ... Tribe Cantharelleae 
Representat ive gen us : .. .... .. ...... . ... .. .. Ccintlwl'e llus (89) 

e. H ym enium clearl y lamellate. f 
f. Basidiocarp tou g·h or m embranou s, not putrescent; r e-

vivin g when moi st ened . . Tribe Marasmieae 
R ep resentat ive gene1·a : .. ....... .. Jl!Icira.smius (90) , Pcinus, H eliomyces 

f. Ba sidioca rp su bfl eshy t o fl eshy, putrescent. . g 
g. Gills waxy , broad, sharp, more or less separable . .... Tribe Hyg-rophoreae 

Rep,·esentative ge ne1·a : ... ... .... ....... ..... H ygl'oplwn1s, Go 111JJh·id ins 
g . Gill s thin, fl eshy. h 

h. Trarna ves iculose ; t exture usuall y brittl e . ............. .. Tribe Lactarieae 
Representative gene1·a: . .Lactal'ius, R ussu ln (91) 

h. Trarna not vesiculose; texture usua ll y fl esh y. 
1. Gill s not a utodeliqu escent; spores variously colored, rare ly 

black. .......... Tribe Agariceae 
Representative genera: .... ... ........ ... Agctl'ieus, H ypholo m n, P cnweu lus, 

Clitopil11s, Col'tinnl'ius , Pho/iota, Pleu rntus , 
Aninnita (92) , L epio tn, A1'1nillal'ict, Tricholomci, Colly /J ia 

1. Gills autodeliquescent; spores black. .. ............................ Tribe Coprineae 
Representa t ive g·enu s : . . .... .... Copl'i1rns (9."3) 

HYMENOGASTRALES 

a. Bas idiocarp minute, w ith a s ing·le 
g- leba l cavity . 
R epresentative genus: 

. .... Family 

a. Gleba compound, w it h num erou s chambers . .... . 

Protog-asteraceae 
.... ...... .. Ga stel'ella 

b 
b. Stem pro lonc:ed into a di stin ct columella r eaching: a pex; 

dchi scence by sepa ration of base of peridium from 
s tem. . .......... Family Secotiaceae 
R e presentative gen e1·a: E udoptychi11 m (9-l), Pocla.l' i8 

b. Columella lacking or not r eaching apex; indehi scent. c 
c. Tramal p lates radiatin g from base, not closely coJ1nected 

with peridiurn . . .. Fami ly Hysterangiaceae 
R ep1esenta t ive genera: .. .. ... .. H y stel'nng ium, Plwlloga s t el' (95) 

c. Tramal plates ari sing from periclium. . ... Fami ly Hymenog-astraceae 
Rq Jrcsentative genera: .. ... H ymenogaste l', Rhizopo go 11 

PHALLALES 

a . Gle ba borne on inn er portion or between th e a rm s of th e 
r ecep t acle. . ...... Fami ly Clath raceae 
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Represe ntative ge nera: ..... ... .. .... . Clcithrus, Simbliw1 
a. Gleba borne on outer portion of s imple r ece ptacle . .. .. F a mil y Phallaceae 

Rep r esentative gener a: ...... .. .... .... .. . ....... ... .. .. ...... ... JIII 11 tiuus, Phall11s (96) 

LY COPERDALES 

a . P eridium crumbling away 
her s r emainin g intact and 
particl es. 
With the sin gle genu s: .. .. 

after mat urity ; g leba l cham ­
fa ll ing apart a s fin e sandlike 

........ .. .................... Family Arachniaceae 
. ........... .. . A 1·achnion 

a. Inner part of peridium persistent; g lebal cha mbers di sin­
t egratin g into a powdery mass . . 
b. P eridium of two layer s ; dehi sce nce various but never 

by splitting of outer portion into st ellate rays leaving 
inner peridium intact. .. F a mily Lycoperdaceae 
R epresenta t ive genera: ...... ..Lyco11erclon (97) , Calvatici, Bo uistci 

b. P eridium of fou r layers; inner peri cl ium remaining- in­
tact and opening by a definite stoma; outer layers 
r em a ining united and splitting in st ellate fash ion, or 
outermost layer separating a nd remaining in g-round 
as a cup, th e two middle layer s splitting and elevat-
ing the inner peridium with the s pores . ................ Family 
R epresentative genera: .. .. .. .. .. ..... ... Geastn11n (98) , 

SCLERODERMATALES 

a. Sess il e, or with a sta lk-like base. 

Geas traceae 
illf yrios t omn 

b 
a. With a di s tinct , firm or gelatinous stalk. c 

b. P eri dium without a di stinct, separabl e outer 
layer. . . .......................... ..... Family Sclerodermat.aceae 
R eJJl'esentative gener a : .. ... Sclerodel'lnci (99), Pisoli tlws 

b. Peridium wi th a di stinct outer la yer whicl1 at maturity 
splits in stellate fa shion , ex pos ing th e per sist ent inner 
peridium . . ............... Family A s t.raeaceae 
"With t he s in gle genu ~: ...... ...... A stm e11s (100) 

c. Stalk firm , f ibro us ; perid ium membranou s . ... Family Tulostomataceae 
Rep1·esentati ve g·en us: .. . ........ ................... .... T 11lostomn (102) 

c. Sta lk and outer portion of p eridiurn 
g-e la ti nous . . .. 
With the s ingle genus : 

. F am ily Ca los tomata ceae 
.......... .. ... ................ ......... Calostomo, 

N lD U LARIALES 

a . Gl ebal cha mber s (peridioles) re mai n in g attached or free 
withi n outer peri dium . .... ....................................... Family Nidu lariaceae 
R epresen tati ve ge nera: . . ...................... Cya tlrns, Cl'1lci lrnl111n (101) 

a. Sing le g lebal cham ber vio len tl y di scli a r ged at 
maturity . 
Representative genus: 

. ......... F a mily S phaerobolaceae 
.............. ............. Sphnern bolus 
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FU N GI IMPERFECTI 

a. F rn ctifica tio n det erminate, a t first closed (Coelom ycet es ). b 
a. Fructification ind et ermina t e, superficia l or lacking . .. c 

b. Conidi a borne in p ycniclia or 
cha mbered ca vi t ies . .............. Form order PHYLLOSTICTALES p . 28 

b. Conidia borne in a cervuli , definitely circum scribed and 
finall y free on subs tratum . .... Form order MELANCONJALES p . 28 

c. Conidiophores superficial , entirely free or bound in tufts 
or clutser s . . .. .... Form Order MONILIALES p. 28 

c. No spores known; mycclium or masses of fun g:ous 
cell s. . ........................ MYCELIA STERILA p. 29 

PHYLLOSTICT ALES 

a. P ycnidia m ore or less g lobose, ostiolate or closed. . ........ .... .. ..... .. .. .... .. b 
a. P ycnidia not g lobose wh en ma ture. ......... c 

b . Vl all s dark, tough , leather y or 
ca rbonaceou s . ........ Form Family [Sphaerioidaceae] Phyllos tictaceae 
R ep1·esentative g ene1·a: ....... Ph y llos ticta , Phonw, S phcieJ'O]Jsis, 

Diplocl ict, Septol'ict (103) 
b. '\Va ll s or stroma bright-colored, fl esh y or 

wax y. . . ..... Form Family N ectrioidaceae 
R epresentative genu s : .. ...... ......... ..... .Zyth ia 

c. P ycnidia dirnidiate, u sua lly radiate or 
hyst erioid. ... . ........................ F orm Family Leptostromataceae 
R epresentative genus: ...... . .. L eptot hy1-i-111n 

c. P ycnidia at leng th cupulate or 
di scoid . ...................... Form F a mil y Exci1rnlaceae 
R epresentative genera: .... S po rnuemn, Discellci, Dinenrnsporimn (104) 

MELANCONIALES 

With th e s in g le 
R ep resentative genera: 

........ F orm famil y Melanconiaceae 
..... . Colleto t l'ichum, Gloeospo1'inm, 

P es ta lotict , Coi·uiwum (105) 

IVIONILIALES 

a. H yphae scantil y developed or n early lacking ; propaga ti on 
by budding (fal se yea st s ) ... ............... b 

a . H yphae present, well developed; r eproduction not u sually 
by budding . b 
b . Never germinatin g by 

r epetit ion. .. .. Form fa mil y Pseudosaccharomycetaceae 
Rcpresen ta ti ve gen us : ............. Ps euclosucchci /'omyces 

b. Cell s r eprnducing by buddin g and al so germinating by 
r epetition , as do th e bas idio spor es of man y of th e 
Trem ellales, of whi ch these fo r m s may be r ega rded a s 
imperfect speci es . .. ....................... Form famil y Sporobolomycetaceae 
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R ep resentative ge nu s : .. ........ .................... ........ .. S porobolomyces (106) 
c. N either conidiophores nor hyphae bound togeth er ... cl 
c. Conidiophores and often h yphae united into characteristic 

fru ctifi ca tion s. .. .. .......... ................... .. e 
cl . H yphae, conidiophor es and conidia h yalin e or bri g ht 

color ed . .... . ..... .. ................ .. ...... Form famil y Moniliaceae 
Rcprnsenta tive ge ner a: .... V erticilliuin (107) , B otl'ytis, 

Cephcilo theciu m 
cl . Hyphae or conidia, or both , dull colored, brownish 

t o black. ............... .. .. .... ....... Form famil y Dematiaceae 
R epresentative gener a : ...... . T orufa, St rnptoth1·ix (10 8) , 

Claclosporium, A lteJ'naria (109) 
e. Conidiophores united into a 

corernium. . .. ................. For m family LStilbaceae] Stilbellaceae 
R eprnsentat ive gen er a : .... Core ;11iwn, Stilbella (110) , l saria , Gretphium 

e. H yphae and conidiophor es com bin ed 
in a sporodochium. ... .. .... ........ Form family Tuberculariaceae 
R epresen ta t i vc gen e1·a: .. .. V olute lla, T u be?'Culct i·ia , E x os po 1·iu-m ( 111) 

IVIYCELIA STERILA 

Not divid ed into fo rm familie s . .... ...... .... . 
R epresentative genera: .................. .. . .. .......... .. Rhizoctonici, Sclerotiu-m 
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SPORE SECTIONS OF IMPERFECT FUNGI 

Used within th e famili es, in any case, however, carrying th e divi sions 
only to the point demanded by convenience. 

Conidia 1-celled, g· lobose, oval or short-
cylindrical. ............. . 
Con idi a hyaline or bright . .. 

Di s tinction between hyphae and conid ia 
sli ght, or hypbae lacking. 

H yphae elongate , distinct from conidia. 
Co nidia dark or swarth y . .. .. . 

Di sti nction between hyphae and conidia 
sli g ht, or h yphae lacking ....... . 

H yphae elongate , di stinct from conid ia. 
Conidia 2-celled, ovate or elongate . ... . . 

H ya line or bright. ...... . ...... ... ...... . 
Da rk or swarthy . ... . 

Co nidia oblong to fu soid, transversely septa t e 
into 3 or more cells . . . 
H yalin e or bri g ht. ... . .............. . 
Dark or swa rthy . .. 

Co nidia ovate to elongate, rnuriform . .. 
H ya lin e or bright . . 
Da rk or s,var t hy . ... 

Con idi a acicu la r to filiform, 1- oo -celled, h ya­
lin e or dark . .. .. 

Conidia cylindri c, spirally coi led, 1- oo -cell ed, 
h yaline or d8rk . . ................ . 

Conidia ste lla te or irregular, 1-oo -celled, hya-

I. AMEROSPORAE 
1. H yalosporne 

a. Micron em eae 
b. ]Vlacron ern eae 
2. Plw eos ponie 

a. Mi cronemeae 
b. Macronem eac 

II. DIMEROSPORAE 
1. H y aloclicl ynwe 
2. Plw eo cliclynwe 

III. PHRAGMOSPORAE 
l. H yaloph rn gmine 
2. Phci eoph i-cigmia e 

IV. Dl CTYOSPORAE 
1. H yaloclictyae 
2. Ph cieoclic tya e 

V. SCOLECOSPORAE 

VI. HELICOSPORAE 

lin e or dark. ..... . ........... VII. STAUROSPORAE 

LICHENS 

In Zahlbruckner's general treatment of the lichens of the 
world , over sixty families are recognized. No less than forty­
six are listed in Fink's Lichen flora of the United States. The 
latter work has complete keys and descriptions of nearly all 
species reported from this wide area . It is deemed unnecessary 
to attempt to duplicate Fink's work by including a key to all 
lichen families in the present summary, but in the interest of 
completeness and to emphasize t he fact that lichens are re­
garded as fungi, eventually to be distributed amongst the 
other fungi, a key to the orders and brief references to a few 
of the principal families and their representative genera are 
inserted. A lichen thallus is a specialized structure in essentia l­
ly the same sense that a Gyninosponingiuni gall on a cedar tree 
is a specialized and characteristic structure. Both are the 
r esult of two organisms, host and parasite, reacting upon each 
other; the obvious differences may be very largely explained 
by the fact that in the case of the cedar apple the host is much 
larger than the parasite, while in the case of a lichen thallus 
the reverse is true. In lichens, such as those belonging to the 
genus Collema, where the development of the algal host is 
relatively extensive, it exercises a proportionately great in­
flu ence upon the character and appearance of the lichen thallus . 
a. Spor es of perfect stage borne in 

a sc i. .... . ....... Form subcla ss ASCOLICHENES p. 31 
a. Spores of perfect stage borne on 

bas idi a . . . .......... Form subclass BASIDIOLICHENES p. 33 

ASCOLTCHENES 

a. Asci ea rl y di s integrating; spores, inter­
spe r sed with elongate paraphyses , fo1·111 -
ing a mazaedium. ...... . ...... .... ...... Form order CALICIALES p. 32 

a. Not forming a mazaedium. .... ....... ... .... .. ........ .. .......... b 
b. Asci borne in perithecia ..... .......... Form order PYRENULALES p. 32 
b. Asci not borne in perith ecia ; a scocarp 

more or less open, di scoid or hys t erioid, 
with a sci in hym enium . ... .................................... . 

c. Ascocarps mostly elongate or an g ular, 
C 

rare ly discoid. . .................. ... ..Form order GRAPHIDIALES p. 32 
c. Ascocarp s t yp ical a pothecia, with 

round di sk. ....... ... ..... .. . ...... Form order LECA NORALES p. 32 
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CALICIALES 

A small order, in which the character of the fructification 
suggest s r elationship with the E urotiales, particularly the 
Onygenaceae. The best known famil y is the Caliciaceae, repre­
sented by the genera Caliciwn and M ycoccllicium (113) in 
which the small but rather striking stalked and capitate a sco­
carps arise from a usually inconspicuous or evanescent but 
widespread thallus. 

PYRENULALES 

This order includes a ll lichens in which t he ascocarp takes 
t he form of a t yp ical flask-shaped perithecium, with a sma ll 
ostiole. The suggested relationships are with the pyrenomy­
cete orders, and particularly t he Sphaeriales and Hypocreales. 
The most important families are t he Verrucariaceae, r ep re­
sented by V er1'ucnrict, the species of which often occur on wet 
or partially submer sed rocks, and the D ermatocarpaceae, 
represented by D e1·matocar}Jon (112), several species of which 
a re widely distributed and common. 

GRAPHIDIALES 

The genera included in this order are assigned to the 
H ysteriales in Fink's manual. Most of the genera probably do 
belong in that order, but some exhibit suggestive resemblances 
to certain of the P atella riaceae, hence it seems preferable to 
retain for this group a name definitely restricted to lichens. 
The family Graphidiacea c, wit h the proper exciple usually well 
developed and da rk, is r ep resented by the genus Grc1,phis (114) 
containing numerous species, some widely distributed and 
common. 

LECANORALES 

This enormous order contains nearly three-fourths of all the 
lichens. The numerous genera, differing widely in the character 
of t he thallus, agree in possessing ascocarps that are always 
recognizable as apothecia, although sometimes greatly modified. 
Some of the larger and more fami liar genera are: 

CoUemn. The a lgal host is Nostoc and in color and gelatinous 
consistency the thallus exhibits marked similarity to large 
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colonies of the host. Several spec•ies are common on soil and 
rocks throughout much of the United States. 

P eltigera ( 115). In this genus the a lgal host a lso belongs to 
Nostoc or a r elated genus of blue-green algae, but the influence 
of the host is less apparent. The thallus is foliose, usually large, 
and commonly occurs on soil or moss-covered rocks . 

Rhizocmpon. This and the related genus L eciclia, are charac­
terized by a crustose, usually rather inconspicuous thallus, often 
on rocks. The apothecia, rather consistently suggesting those 
of the Patellariaceae, are sometimes prominent. 

Clnclonia (116). This very large genus with many common 
species includes t he fami liar reindeer lichens and cup lichens . 
The primary thallu s is crustose or squamulose and inconspicu­
ous, but it g ives rise to podetia which may persist long after the 
primary thallus has di sappeared. 

Gyrophorn. The thallu s is foliose, greenish-gray above, black 
below and is attached by an umbilicus, usually to rocks. The 
apothecial disk is often g rooved, making it appear compound. 

Parmelici. The thallus is fo li ose or somewhat fruticose, often 
large and with prominent apothecia . Many species are common, 
usually occurring on trees. 

U snec1,. The thallus is definitely frutico se, in the commoner 
species pendent, the long branches with apothecia at their tips. 

Physcin ( 117). Thall us m edium sized, fo liose, with radiating 
lobes, the apothecia usually clustered at the center. Physefo 
stellc1,ris is one of the commonest lichens in the Uni ted States 
and is perhaps more often used a s an exampl e in elementary 
classes than a ny other species . 

BASIDIOLICHENES 

A small group containing only four genera and few species. 
The fungu s shows very close r elationship with the Thele­
phoraceae and t here is little doubt that these forms should be 
included in t hat fami ly near Stereum. Nearly all tropical or 
subtropical, Con1, (118) and Dictyonenw are represented in 
F lorida. 



GLOSSARY 

Certain terms of wider meaning are defin ed with r eference 
to their mycologica l usage only. For other definitions see 
works of Jackson a nd Snell , cited in bibli ography. 

A ce1"vulus-a disk-like or saucer-like, subcuticular or sub­
epidermal, determinate g roup of conidiophores, sometimes with 
accessory structures, characteri stic of the Melanconiales . 

A ethal-ium-a Myxomycet e fructification in which the p las­
modium becomes aggregated into a continuous mass and fruit s 
a s a whole, hence usually comparatively large. 

Allantoicl-sausage-shaped; of spores . 
Amoeboid-destitute of permanent cell wa ll and exhibiting 

changes of shape as in Amoeba; of plasmodium of Myxomy­
cetes, and of the swarm-cells of these and the zoospores of 
certain Phycomycetes. 

Amphigenous-of hymenium, when borne on all sides of 
hymenophore. 

AngiocCl1·pous-of a sporoca rp, rema111111g closed at least 
until the maturity of the spores. 

A nthericlium-th e male gametangium. 
A pothecium-a cup-shaped or saucer-shaped, sometimes 

irregu lar ascoca rp, in which the asci are borne in a usua lly 
cl ea rly defined , exposed hymenium. 

A rcichnoicl-like a cobweb. 
A scocarp-a specialized fruiting body in which asci are 

borne. 
Ascogenous- ascus-producing (of certain hyphae ) ; ascus­

bearing (of fructifications or their parts ). 
A scospo1·e-a spore borne in an ascus, typically as t he result 

of free cell formation, fo llowing karyogamy and at least three 
subsequent mitoses . 

A scus-a sac-like structure producing ascospores, t ypically 
following nuclear fu s ion. 

Bcisicliocct?"]J-a specialized fruiting body on or in which 
basidia are produced. 

B asicliospo1·e-a spore borne exogenously on a basidium, 
typically following karyogamy and subsequ ent divi sions. 

Bcisicliwn-a cell in which nuclear fu sion is fo llowed by 
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meiosis, after which the haploid° nuclei pass into extensions of 
the wall which are separated as exogenous spores ; or a morpho~ 
logically equiva lent structure in which fu sion and meiosis do 
not occur. 

Buclcling-a process of multiplication in unicellular fung i 
or spor es in which a small outgrowth develops into a new cell ; 
opposed to fiss ion. 

Capillitiwn-sterile, thread-like tu bes or f ibers occurring 
amongst the spores of various fung i, particularly Myxomycetes 
and Gasteromycetes. 

Catenulcite-occurring in chains or linear series. Often 
written catenate. 

Chlcimyclosporn-a spore formed by direct transformation of 
a portion of the mycelium ; usually t hick-walled and often 
under going a resting period. 

Cleistotheciimi-a perithecium-like ascocarp lacking a n 
ostiole as in the Erysiphales. 

Cly;eiis- a shield-like, stromatic growth covering the peri­
thecia in certain Sphaeria les, and through which the necks 
protrude. 

Coenocyte-a cell or larger unit with numerous nuclei en­
closed within a common membrane. 

Colwnella- a persistent steril e central axis in a fructifica­
tion. 

Conceptaclc-ascus-bearing chamber in certain fungi; a 
stalked locule. 

Conicliopho1·e-a more or less speciali zed hymenial branch 
bearing conidia. 

Conicliwn-an imperfect spore, produced neither as a direct 
result of karyogomy nor in a sporang ium ; typically pinched 
off from the t ip of a hyphal branch; 1-many-celled; in certain 
Phycomycetes a modified sporang iurn. 

Context-a f leshy, fibrou s or woody pseudoti ssue which sup­
ports the trama in most of the larger a nd especially the pile~te 
species of Agaricales; often regard ed as synonymous with 
trama. 

Coremiwn-a tuft of conidiophores united in columnar 
fashion. 

C1"ustose-crust-like, especially of lichens when closely at­
tached to the substratum and without distinct lower cortex. 
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Detennincite-with sharply limited boundaries ( of fructifi-
cation). 

D·ichotomous-forking, usually repeatedly; cp . monopodial. 
Dictycline g?'linul,es-the same as plasmodic granules. 
Enclospore-(1) the inner layer of the wall of a spore having 

two or more layers; (2) spor es formed internally and par­
thenogenetically, often resembling ascospores. 

Epibasiclium,-a filament or outgrowth arising from the pro­
basidium of a heterobasidiomycete upon which cne or more 
usually sterigmate basidiospores are borne. 

Epigeic-developing above the ground or substratum. 
EJJithecium-a di stinct layer above the asci formed by the 

tips of paraphyses in many discomycetes. 
E1·u1np,ent-bursting through ; of fructifications formed 

beneath bark or other s ubstratum, and then emerging . 
E ucarpic-of fungi , when entire thallus is not transformed 

into a fructification; cp. holocarpic. 
E xciple-outer layer of an apothecium. Often written 

excipulwn. cp. proper, thalloid exciple. 
E xogenous-developing on t he outside, e.g., a basidiospore. 
E xospon-the outer layer of the spore wall in spores with 

two or more wall layers. 
Fission-splitting into two; of bacteria and a few species of 

unicellular fungi; cp . budding. 
Flagellum-the whip-like organelle of a motile spore or 

gam ete. 
Foliose-of lichen thallus, when flat and more or less leaf­

like. 
F?"ut icose-of lichen thallus, when the branches are free 

from the substratum and usually more or less circular in 
section. 

F ugaceous-evanescent ; not persisting. 
Gcimetcingiwn-a structure in which gametes are produced, 

or the contents of which function in place of gametes. 
Gamete- a reproductive cell which is capable of fusing with 

another, like or unlike, preceding karyogamy. 
Glebci-the spore-bearing tissue in any angiocarpous fungous 

fructification, particularly in the Gasteromycetes. 
Gymnocar pous-said of a sporocarp in which the spore­

bearing region is exposed from the beginning or from an early 
stage. 
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Hciusto rium-a root-like or knob-like extension of the hypha 
of a parasitic fungus, which enters t he host cell. 

Holocm·p ic-of fungi, when entire thallus is transformed 
into a fructification; cp. eucarpic. 

H yaline-colorless and translucent. 
Hymeniuni-a continuous layer of asci or basidia borne on 

a specialized area. 
Hymenopho1·e-that part of an ascocarp or basidiocarp upon 

which the hymen ium is produced. 
Hypha-a single fungous thread or filament. 
Hypo/Jasicliwn-the lower portion of the basidium of a 

heterobasidiomycete, after it has produced epibasidia . 
Hypogeic-developing and attaining maturity beneath the 

surface of the earth. 
Hypothallus-a horny base beneath the fructification of 

Myxomycetes. 
Inclehiscent-remaining unopened as, e.g ., of certain hy­

pogeic fungi. 
Indeterminate-lacking a definite margin, esp. of fructifica­

tion. 
Inte1·cellular-between cells; esp. of the mycelium of a 

parasitic fungus with reference to the cells of the host. 
Intracellulcir-within cells; esp. of the mycelium or thallus 

of a parasitic fungus with reference to the cell s of the host. 
Kar yoga?ny-nuclear fu sion, usually as preceding the forma­

tion of specialized reproductive organs or spores. 
Lcimella-the gill of a mushroom, on which the hym enium is 

borne. 
Locule-a cavity in a stroma, without perithecial wall, in 

which asci are produced. 
L ysigenous-of a cavity or opening formed by the dissolving 

of cells. 
Ma zaeclimn-a capitate mass of ascospores usually inter­

spersed with sterile elements as found in Onygenaceae and 
Caliciales. 

Merosporcmgium-a cylindrical outgrowth from the swollen 
tip of the sporangiophore in certain of the Mucorales, the con­
tents usua lly becoming divided into a chain-like series of 
sporangiospores. 

Monopoclial-a type of branching in which a single con-
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tinuous axis gives off single branches, often in an alternate 
or spiral series; cp. dichotomous. 

Myceliurn-the aggregation of threadlike hyphae forming 
the assimilative portion of most fungi. 

lVl!}xCllnoeba-an amoeboid condition frequently assumed by 
the s,varm-cell of a Myxomycete after retracting its flagellum. 

Oiclia-catenulate conidia, formed by direct transformation 
of a hypha. 

Oogoniiun-a female reproductive structure, commonly a 
more or less spherical sac, containing, at maturity, one or more 
oospores . 

Oospore-a resting spore produced in an oogonium as a 
result of the fusion of its contents with those of an antheridium; 
a similar structure produced parthenogenetically. 

Ostiole-the morphologically differentiated opening in a 
perithecium through which spores are discharged; to be dis­
tinguished from a tear or a pore of lys igenous origin. 

PciHiphyses-sterile elements in the hymen ium of Ascomy­
cetes and Basidiomycetes, usually hairlike in the former, often 
clavate in the latter. 

PciHis'ite-a fungus living at the expense of another living 
organism. cp . saprophyte, saprobe. 

Perl ect stcige-that stage in the life cycle of a fungus charac­
terized by spores formed as a result of nuclear fusion, or by 
morphologically similar spores produced parthenogenetically. 

P,e1·icliole-a chamber of a gleba with a more or less inde­
pendent waJl of its own, often serving as the unit of dissemina­
tion. 

Pe?'icliwn-the wall layers of a spore-bearing structure in 
which the spores are developed in the interior; particularly in 
the Gasteromycetes and lVIyxomycetes; a lso applied to walls 
of apothecia and perithecia. 

P e1·iphyses-hairs lining the ostioles of many perithecia. 
Peri]Jlcisrn-protoplasm in an oogonium which has not en­

tered into oospore formation and is consequently left as a thin 
layer surrounding the oospore (s). 

Pe?'itheciwn-an enclosed structure, usually subglobose or 
flask shaped, surrounded by a definite wall and usually open­
ing by an ostiole, in which asci are borne. 

Plasrnodic gmnuies-microscopic, dark-colored granules, 
scattered, clustered or in lines on the outside of the peridium 
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or net and often on the spores of the Cribrariaceae. Also called 
dictydine granules. 

Plcisnioclioccirp-a type of lVIyxomycete fructification in 
which the sporangia are sessi le and vein-like, as though de­
veloped directly from the larger veins of the plasmodium. 

Plasniocliuni-the semi-naked, multinucleate, motile and 
usuall y reticulate assimilative phase of a Myxomycete. 

Pocletiwn-an erect branch or stalk in certain lichens, 
arising from a primary thallus and bearing ascocarps . 

P?"Obasiclium-the yo ung stage of a basidium up to the time 
protuberances begin to develop; especially used of the H etero­
basidiomycetes; sometimes thick-walled, as in the teliospores 
of rusts . 

P?"Ope1· exciple-an apothecial margin in lichens devoid of 
algal cells. 

Pseucloa,ethalium-a den se cluster of myxomycete sporangia, 
simulating an aethalium, but in which the sporangia are 
distinct and separate. 

Pseuclocapillitium-in lVIyxomycetes: plates, tubes, or thread­
like bodies in the fructification apparently not developed in 
direct connection with the sporogenou s protoplasm, but repre­
senting the outer region of the plasmodial veins, or the walls of 
the constituent sporangia in a pseudoaethalium. 

Pseucloparench?fnici-a pseudotissue resembling parenchyma 
but formed by the modification and fusion of hyphal elements. 

P71cnicliurn-a more or less globose or flask-like cavity or 
fructification in which conidia are borne; characteristic of the 
imperfect fungi belonging to the Phyllostictales. 

R epetition-a type of spore germination in which a stalk 
is produced, at the tip of which a spore is formed morpho­
logically similar to the first spore and forcibly discharged, the 
secondary spore often germinating in the same way. 

Rhizoiclal-used of a fungus in whi ch the steril e portion of 
the thallus is composed of fine, usually branching, hair-like 
filaments. 

Sap?'Ob e-an organism securing nourishment by absorption 
from dead organic matter. 

Sa7J1·07Jhyte-a plant securing nourishment by absorption 
from dead organic matter. Inadvisedly used of fungi. 

Septum-a transverse wall in a hypha. 
Sorus-a cluster of sporangia or of resting spores . 
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SJ)ennatia-non-moti le male gametes, as in Laboulbeniales. 
Sponmgiole-a small sporangium, without columella, usually 

relatively few-spored, characteristic of certain Mucorales. 
Sporangiopho1·c-a more or less special ized myceli a l branch 

bearing a sporangium. 
Sporcingiospore-a spore borne in a sporangium. 
Sporangimn-a sac in which spores are formed as r esult of 

cleavage. 
Spo1·e-a general term for a r eproductive structure in 

Cryptogams, commonly uni cellular, but in the Fungi frequently 
multicellular. 

Spo1iclia- term used for t he spores borne upon the "promy­
celium " of the rusts and smuts, here regarded as basidiospores 
borne upon an ep ibasidium. 

Spornca17J-a general term for a speciali zed fruct ifi cation 
of any sort in or on which spores are produced. 

Spornclochiu1n-a determinate, cushion-like cluster of coni­
diophores, typically stromatic, characteristic of the Tuber­
culariaceae. 

S1Jorophore-a more or less specialized branch of mycelium 
which bears spores; especial ly a conidiophore. 

Ste1·ignia-a stalk on a basidium upon which a basidiospo re 
is borne, and from which it is as a rule forcib ly discharged. 
Inadvisedly used for somewhat anal ogo us structures in gro ups 
other than t he Bas idiomycetes. 

Strama-a cushion-l ike mass of fungo us cell s, or mixed 
fungou s cells and host ti ssue, in or on which fructifications 
are developed. 

Subiculum-an arachnoid or floccose mycelial weft upon 
which fructifications are formed . 

Suspenso1·-the swoll en hypal tip bearing a gametang ium in 
the Mucorales . 

Swann-cell-a moti le cell issuing from the spor e of a 
Myxomycete and functioning, with or without furth er division, 
as an isogamete. 

T eliosp01·e-the termina l stage in the life-cycle of a rust or 
smu t, composed of one or mor e usually thick-walled probasidia ; 
in a compound tel iospore the constituent pr obasidia are ar­
ranged in characteri stic fashion, va rying ·with different genera. 

Thalloicl exciple-an apothecial margin in li chens provided 
with algal cell s and similar to the thallus. 
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Thallus-a general term used for the vegetative portion of 
a non-vascular plant; as extended to fungi , t he entire ass imil a ­
tive phase of the individual organism. 

Tnl?nct-a pseudotissue bearing a hymenium. cp. context . 
V e1·ticillate-a type of branching in which a continuous 

main axi s g ives ri se at intervals to ,vhorls of subordinate axes. 
Volva-an external envelope covering the young fru ctifica­

tions of certain Hymenomycetes and Gas teromycetes, and 
rupt uring in course of development, rema ining as a cup-like 
base. 

Zoosponwgiwn-a sporangium prod ucing zoospo r es . 
Z oospo1·e-a motil e sporangiospor e. 
Zygosporn-a thick-walled spor e produced as a resul t of the 

fusion of equal or morphologica lly similar gametangia ; if pro­
duced wi thout fu sion, referred to as an ozur;o.'<p o1·,e. 
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PLATE I. MYXOMYCETES. 1. Portion of plasmodium. 
2 . Swarm-cell (after Howard). 3. Fusion of swarm-cells to 
form zygote (after Howard). 4. Cendiomuxa fruti cu losa, 
portion of fructification, with sing le st a lked spore at right. 
5. H ymeno bolincl pa1·asitica, in section. 6. Dictycliu11i cancel­
lcdum, empty sporangium and spore with dictydine g ranules 
a ttached. 7. L ycogalcl epiclenclnwi, aethalium, with portion 
of pseudocapillitium. 8. Ophiotheca chn1.sos penna, two plas­
modiocarps and port ion of capillitium. 9. A 1·curia clenuclata, 
sporangium and portion of capillitium. 10. H emit1·ichicl st ipi­
tatci, sporangium and portion of capillitium. 11. Stemonitis 
fusca, cluster of sporang ia, single sporangium, detail of 
columella, capillitum and surface net, and spore. 12. Diachea 
leucopoclicl, sporangium. 13. Physa1·um viricle, spora ng ium 
and detail of capillitium. 14. B aclhamia ut·ricularis, spor­
ang ium. 15. Lclmprnclermci columbinum., spora ngium, showing 
columella, capillitium and portion of per sist ent peridium. 
16. Diclymium squamulosum, sporangium, diagrammatic longi­
t udina l section of same, crystal from peridium and spor e. 
17. Fu ligo s,eptica, a ethalium. 
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PLATE II. ARCHIMYCETES, OOMYCETES. 18. Plas­
m ocliopho1·a B1'assicae, parasitized root of mustard; thall us in 
enlarged host cell with host nucleus sti ll present; cell filled 
with spores. 19. Olpidiopsis S aprnlegn icie, two nearly mature 
thalli in gall on Achlycl ; emptied sporangium . 20. Synchytrium 
decipi en s, mature uninucleate thallu s and sorus with conidia­
like sporangia . 21. Rhizophicliuin Polysiphon'iae on Calli­
thamnion . 22. My zocytium p1'olife1'um on Claclo7Jhorn, oogon­
ium, antheridium and two sporangial segments . 23. Allomyces 
.iav anicus, male and f emale gametangia, zoosporangium and 
resting spore. 24. Achlyci r cicemosa, empty zoosporangium 
with spores encyst ed at tip and young proliferating zoospor­
angium; oogonium with oospores and antheridium. 25. Phyto­
JJhthor a inf es tcins, conidiophore with conidia. 26. Albugo 
ccin clicla, portion of sorus on Capsella; detai l of conidiophore 
with two conidia . 27. PlasmOJJCl?'Cl viticolci, conidiophore with 
conidia. 
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PLATE III. ZYGOMYCETES, HEMIASCOMYCETES. 
28. RhizoJJUS niu1·icans, habit, showing clustered sporangio­
phores, stolons and rhizoids; columella; zygospore. 29. Pila­
bolus Kleinii, sporangiophore. 30. H elicostylum ]Jiriforme, 
tip of sporangiophore with sterile terminal spine and clusters 
of sporangioles; a single sporangiole and a sporangiospore. 
31. Syncephalastrwn nicenwswn, tip of sporangiophore with 
radiating merosporangia; a single merosporangium. 32. Cun­
ninghamellci echinu/.atci, tip of conidiophore with four conidial 
heads; a single conidium. 33. M 01·tierella canclelabnmi, spor­
angiophores and non-columellate sporang ia. 34. Ha])lospor­
angium lignicola, conidiophore and conidium. 35. Delacroixia 
coronata, conidiophore with conidium; conidium germinating 
by repetition; r esting spore. 36. Em])usa musccie, dead fly 
from which spores have been discharged; detail of conidiophore 
and conidium; resting spore. 37. Dipoclascus cilbiclus, ascus. 
38. A scoiclea rubescens, conidium and new ascus proliferating 
through emptied ascus. 39. Saccharomyc,es cerevisicie, budding 
cell and ascus. 40. Taphrina communis, healthy and diseased 
plum; ascus with basal cell. 
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PLATE IV. EUASCOMYCETES. 41. E urntiurn sp., section 
of a scocarp ; ascospores, two aspects. 42. P enicillium, sp., 
conidiophore with chains of conidia. 43 . A spe1 ·gillus sp., coni­
diophore with chains of conidia. 44. Mu1 ·iangiu 111, aste1 ·ino­
s porurn, ferti le lobe of thallus; locu le with ascus; ascospore. 
45. Di bot?·yon rnol'bosurn, stroma on twig of plum, locu les in 
strornatic lobes. 46. Phy llachorn _grn111,inis, stromata on g r ass 
leaf; locules in stroma. 47. Micrnthyrium 111,icrnscopicum, radi­
ate stroma, from above. 48. A st e1·i11cl pulchella, diagr am of 
longitudinal section of str oma. 49. Microthyl'iellCl ?"Ubi, ascus 
and ascospore. 50. Micrnsp lw era alni, cleistothecium with 
appendage ; a scus. 51. N ect1·icl sp., perithecium and ascospore. 
52. C1'eonect?'icl cimwba1·ina, group of perithecia on stroma. 
53. H ypocrea sulphw·ecl, perithecia immersed in stroma; ascus. 
54. Conluceps 111, ilitcl?'is , clavate stroma arising from insect 
pupa; diagram of longitudinal portion of head; single peri­
t hecium ; ascospore. 
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PLATE V. EUASCOMYCETES (cont. ). 55. Laboulb enin 
Gale1·itae, perithecium at left, empty antheridia at right. 56. 
Cha etomium, spi?'Ochaete, perithecium, ascus, ascospore. 57. 
Sonla? ·ia R abenho?'Stii, perit hecium, with asci visible th rough 
transparent walls . 58. V enturia inciequcLlis, section c" peri­
thecium in apple leaf. 59. G11om,onia illmea, section L,f peri­
thecium in elm leaf. 60 . E utypella stellulata, section of valsoid 
stroma, ascus, ascospore. 61. Diatrype albopruinosa, section 
of pulvinate stroma, ascus. 62. Xylaria 1nultifor1ne, habit 
showing erect stroma, cross section of stroma. 63. Hystero­
gniphiwn 1no1·i, hysterothecia on wood, cross section, asco­
spore. 64. Clithris quercinci, habit, inoperculate ascus and 
paraphysis . 65. L eotia stipitcita, habit. 66. Sclerotinia fructi­
cola, apothecia arising from sclerotium in mummied plum. 
67 . P eziza vesiculosa, habit, t ip of operculate ascus. 67a. 
M 01·chellci esculenta, habit. 
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PLATE VI. HET EROBASIDOlVIYCETES. 68. Tulusn ella 
violea, young basid ium, mature basidium with epibasida cut 
off and hypobasidium collapsed, two basidiospores, one germin­
ating by repetition. 69. Dac1 ·y1nuces clcliquescens, young basi­
dium, mature basidium, two basidiospores, one germinating 
by pr oduction of conidia . 70. Si?'Obasiclium sanguinewn, cate­
nu late basidi a . 71. T 1'eniellcl inesenterica, young basidium with 
first septum accompanied by paraphysis, older basidium with 
epibasidia developing, two-celled basidium, one cell bearing 
epibasidium with characteristic swelling below sterigma, t wo 
basidiospores, one germinating by r epeti t ion. 72. Pcltou il­
la?'dinci cine1'eo, two basidia . 73. Phleogena fa gin,ea, habit, 
basidium . 74. A uricula.1'iCl Au1·icula-Judae, basidium and basi­
diospore. 75. H elicobasidiuin JJw·pw·eiun, basidium, ·with col­
lapsed hypobasidium. 76. Coleospo1'imn V e1·noniae, mature 
t eliospor e showing t hick gelatinous wall , t h ree t eliospores 
developing into basidia showing vari ation in septation. 77. 
M elCl?npsorn Nledusae, portion of telium in section showing 
crust of teliospores beneath epidermis of host. 78. Urninyces 
Calculii, teliospore. 79. Puccinia Malv acea1wn, teliospore. 80. 
Phraginidiwn s11 eciosi11n, t el iospor e. 81. V stilago long'issiincl, 
teliospore p i·oducing basid ium (after deBary ). 82. T ill etia 
T1'itici, teli ospore producing basid ium (after deBary ) . 
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PLATE VIII. FUNGI IMP E RFE CT!, LICHENES. 103. 
Septoricl Lyco]Je1'sici, section of pycnidium, spore. 104. Dine­
rnaspo1'iurn hisp-iclulum, section of pycnidium, spore. 105. 
Con;nemn sp., section of acervulus, spor e. 106. Sporobo lo-
1nyces salrnonico lo1 ·, mature cell , cell r eproducing by budding, 
two cell s germinating by repetition. 107. 11 erticilliurn later­
itium, conidiophore showing whorled branching. 108. St1'epto­
t hrix fusca, conidiophore. 109 . Alterna1·icl sp. , chain of spores . 
110. G1·aphiurn sp. , coremium, detail of conidiophore. 111. 
E x osp01·i111n Tiline, section of sporodochium, spore. 112. D er­
rnatoca?·pon miniatwn, habit, section of thall us show ing peri­
thecium. 113. Mycocal'ici um albonig1'1l1n, three ascocarps aris­
ing from whi te crustose thal lus, ascocarp enlarged, a scus. 
114. Grnphis scri]Jtcl, group of hyst erothecia , hysterotheci um 
enlarged, section of hysterothecium, ascus and paraphysis. 
115. P eltigerCl ClJJ ht hoscl, habit showing marginal apothecia, 
section of apothecial tip, ascu s, paraphysis . 116. Claclonia 
coccifercl, two podet ia arisi ng from primary thallus, section of 
apothecium, ascus, paraphysis. 117. Physcia stella1·is, habit, 
section of apothecium . 118. Cora Pavonicl, habit, section show­
ing three hymenial a r ea s, basidium. 
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INDEX TO GENERA AND TO FAMILIES IN WHICH 

TYPE GENUS IS NOT CITED 

Absidia 14 
Achlya 13 
Achlyogeton 13 
Acrospermum 21 
Agaricus 26 
A lbugo 13 
Allornyces 13 
Alternaria 29 
Amanita 26 
Arnphisphal"lia 20 
Anthostomella 20 
Arachnion 27 
Arachniotis 17 
Arcyria 10 
Arrn illaria 26 
Ascobolus 22 
Ascoidea 15 
Aspergillus 17 
Asterina 19 
Astraeus 27 
Atichia 17 
Auricularia 24 
Badhamia 11 
Basicliobolus 15 
Blastocladia 13 
Boletinus 26 
Boletus 26 
Botryosphaeria 18 
Botryti s 29 
Bovista 27 
Brernia 13 
Bulgaria 22 
Caliciopsis 18 
Calicium 32 
Calocera 23 
Calosphaeria 20 
Calostoma 27 
Calvatia 27 
Cantharellus 26 
Capnoclium 18 
Cenangiurn 22 
Cep halotheciurn 29 

Ceratiornyxa 9 
Ceratomyces 21 
Ceratosphaeria 20 
Ccra tostoma taccae 20 
Ceratostomella 20 
Chaetoclaclium 14 
Chaetomiurn 20 
Chlorosplenium 22 
Choanephora 14 
Claclochytrium 12 
Claclonia 33 
Claclosporium 29 
Clathrus 27 
Clavaria 25 
Claviceps 19 
Clithri s 22 
Clitop il us 26 
Clypeosp haeriaceae 20 
Coleosporium 24 
Collema 32 
Colletotrichum 28 
Colloclerma 10 
Collybia 26 
Comatricha 11 
Conicliobolus 15 
Coprinus 26 
Cora 33 
Corcliceps 19 
Coremium 29 
Corticium 25 
Cortinari us 26 
Coryn e li accae 18 
Coryneum 28 
Creonectria 19 
Cribraria 10 
Cronartium 24 
Crucibulum 27 
Cryptosporella 20 
Ctenomyces 17 
Cucurbi taria 20 
Cunninghamella 14 
Cyathus 27 

Cyttaria 22 
Dacrymyces 23 
Dalclinia 21 
Delacroixia 15 
D c m a tiaceae 29 
Dentinum 25 
Dennatocarpon 32 
Diachea 11 
Dianema 10 
Diaporthe 20 
Diatrype 20 
Dibotryon 18 
Dichaena 21 
D ictycliaethalium 10 
Dictyclium 10 
Dictyonema 33 
Dictyuchus 13 
Diclerma 11 
Diclymium 11 
Dinemasporium 28 
Diploclia 28 
Dipodascus 15 
Discella 28 
D o thid eaceae 18 
D o thi o raccae 18 
Elaphomyces 17 
E ls inoe 18 
Empusa 15 
Enclogone 14 
Endornyces 15 
Encloptychium 26 
Endothia 21 
Engleru la 19 
Enteridiurn 10 
Entornophthora 15 
Erernascu s 15 
Erysiphe 19 
Eurotiurn 17 
Eutypell a 20 
Excipulaceae 28 
Exidia 23 
Exobasidium 25 

OUTLINE OF THE FUNGI 

Exosporium 29 
Fistulina 26 
Fornes 26 
Fuligo 11 
Gasterell a 26 
Geastrurn 27 
Genea 22 
Geoglossum 22 
Gloeosporium 28 
Gloeotulasnell a 23 
Glomerell a 20 
Glonium 21 
Gnomonia 20 
Gomphidius 26 
Graphiola 24 
Graphis 32 
Graphium 29 
Gu ep inia 23 
Cym no ascaccac 17 
Gymnospora ngium 24 
Gyrophora 33 
Haplosporangium 14 
Hel icobasiclium 24 
H elicogfoea 24 
H eli costylum 14 
H eli omyces 26 
H elotium 22 
H elvell a 22 
Hem is phacriaceae 18 
H em itl·ichia 10 
Humaria 22 
Hyaloria 23 
Hydnum 25 
Hyg rophorus 26 
Hyrnenobolina 9 
Hymenochaete 25 
Hyrnenogaster 26 
Hypholoma 26 · 
Hypocrea 19 
Hypomyces 19 
Hypoxylon 21 
H ysterangium 26 
Hyste riaceac 21 
Hysterographiurn 21 
Isa ria 29 
Laboulbenia 21 
Lachnobolus 10 
Lactarius 26 
Lagcnid iaccae 13 

Larnproclerma . 11 
Larnprnspora 22 
Las iosphaeria 20 
Lecid ia 33 
Lenzi tes 26 
Leotia 22 
Lepiota 26 
Leptornitus 13 
Lcptostro m a taccae 28 
Leptothyri um 28 
Licea 9 
Lophiostoma 20 
Lophoclerrnium 22 
Lycoga la 10 
Lycoperclon 27 
Marasmius 26 
Margarita 10 
Melampsora 24 
Mcla n coniaccac 28 
Mc la n coni rl accae 20 
Meliola 19 
Me log rarnmat aceae 21 
Meru li us 26 
Micro pelti s 18 
Microsphaera 19 
Microthyri ell a 18-
Microthyrium 19 
Molli s ia 22 
Monascus 17 
Monili accac 29 
Monoblep hari s 13 
Morchella 22 
Mortierella 14 
Mucor 14 
Mutinus 27 
Mycocal icium 32 
Mycosphaerell a 20 
My1·iani?: ium 17 
Myriostorna 27 
Myzocytiurn 13 
Nectria 19 
Nectrio irl accac 28 
N eurospo ra 20 
Nidular iaccac 27 
Nummularia 21 
Oclontia 25 
Ol igonerna 10 
Olpicliopsis 12 
Olpicliurn 12 

Onygena 17 
Ophiotheca 10 
Ostropa 21 
Panaeolus 26 
Panus 26 
Parrnel ia 33 
Parmulina 18 
Patella 22 
Pa t ell aria 22 
Peltigera 33 
Penicillium 17 
Peniophora 25 
Perichaena 10 
Peronospora 13 
Pestalotia 28 
P cyrit schi c ll aceae 21 
Peziza 22 
Phacirli aceae 22 
Phaeobulgal'ia 22 
Phallogaster 26 
Phall us 27 
Phleogena 24 
Pholiota 26 
Phorna 28 
Phragmiclium 24 
Phycorn yces 14 
Phyllachora 18 
Phyll csticta 28 
Physalospora 20 
Physarum 11 
Physcia 33 
Physoclerrna 12 
Phyto phthora 13 
Pilacre 24 
Pi la ira 14 
Pilobolus 14 
Piptocephal us 14 
Pisol ithus 27 
P istilla ria 25 
Plasrnocliophora 11 
P lasmopara 13 
Platygloea 24 
Pleospora 18 
Pleurotus 26 
Podaxis 26 
Podosphaera 19 
Polyphagus 12 
Polyporus 26 
Polystomell a 18 
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Pori a 26 
Propoli s 21 
Pro to g as tc raceac 26 
P roto rn yces 16 
P seudopeziza 22 

S ,·coti acc ac 26 
Scptobasidi um 24 
Septor ia 28 
Simblurn 27 
Sirobas icli u rn 23 

P seudosaccha rnmyccs 28 So l'ciari a 20 
P scudo s1Jhacriaccac 18 So1·ospo1:iu m 24 
Puccini a 24 Sph acelotheca 24 
P y l'onema 22 S ph ae ria,·c ae 20 
P yth ium 13 S ph aeri o id aceac 28 
Radu lum 25 Sphaerobolus 27 
R et icul al' ia 10 Sphaernps is 28 
Rhi z idi acc ac 12 Spornbolorn yces 29 
Rhi zoca l'pon 33 Sporn nem a 28 
Rh izocto n ia 29 Spornrmi a 20 
Rhi zoph idium 12 S tcccherinum 25 
Rhizopogo n 26 S temoni t is 11 
Rhi zopus 14 Ster eum 25 
Rhopa lornyces 14 S t ictis 21 
Rh ytis rn a 22 S t ig· rnatea 18 
Ri cki a 21 S t igrn a tom yces 21 
R osell i ni a 21 S till.rnccac 29 
Russ ula 26 S ti lbella 29 
Saccard ia 18 
Saccharn myces 15 
Sa pr olegnia 13 
Sal'codon 25 
Sclernderma 27 
Scler otin ia 22 
Scler oti urn 29 
Scor ia s 18 
Sebacin a 23 

S t r eptothr ix 29 
Strnbilomyces 26 
Syncepha lastnrn1 14 
Sy nchytr ium 12 
Taph1·in a 16 
T ha mnidium 14 
Thelcphorn 25 
Till ctia 24 
T orn entella 25 

T onil a 2D 
Trern cll a 23 
Trich ia 10 
T r ichocom a 17 
T 1-icholorn a 26 
Trichopclt is 19 
T1·ichothy l'iu111 19 
T 1·y bli d ium 21 
T uber 22 
T ubcrc ularia 29 
Tu bifern 10 
Tulasnell a 23 
Tulostoma 27 
Unc inul a 19 
U r ccli no psis 24 
Urnula 22 
U rncystis 24 
Urn myces 24 
U rn ph lyctis 12 
Us nca 33 
Us ti lago 24 
Ustuli na 21 
Va lsa 20 
Vent uri a 20 
V erti cillium 29 
Vel'ru ca ri a 32 
Volu tell a 29 
vVor onin a 12 
Xylm· ia 21 
Zoopage 15 
Zygosaccharn myces 15 
Zythi a 28 
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