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by Ainsworth (1966) for use in the current edition of the “Dictionary of
Fungi”’ (Ainsworth, 1971). Fungi are treated here as either a separate king-
dom or, for the more conservative, as a subkingdom of the plant kingdom,
with two divisions, the Myxomycota, for plasmodial forms, and the Eumy-
cota, for nonplasmodial forms which are frequently mycelial. Five sub-
divisions of the latter are recognized, including the Ascomycotina (for
ascomycetes) and the Basidiomycotina (for basidiomycetes), while the im-
perfect fungi are classified for convenience as the Deuteromycotina, al-
though in a hierarchical classification it is incorrect to equate these fungi
with the ascomycetes and the basidiomycetes to which they are subsidiary
both taxonomically and by nomenclature. Most lichenized fungi (lichens)
have been omitted, as they are to be the subject of a separate book.

IV. KEYS TO THE HIGHER TAXA
o === = TESTER—

iFL'NGl ’

It is difficult to give a concise diagnostic definition of fungi. The main
characteristics of the group are

Nutrition: heterotrophic (photosynthesis lacking) and absorptive (inges-
tion rare).

Thallus: on or in the substratum and plasmodial amoeboid or pseudo-
plasmodial; or in the substratum and unicellular or filamentous (mycelial),
the last, septate or nonseptate; typically nonmotile (with protoplasmic flow
through the mycelium) but motile states (e.g., zoospores) may oceur.

Cell wall: well-defined, typically chitinized (cellulose in Oomycetes).

Nuclear status: eukaryotic, multinucleate, the mycelium being homo- or
heterokaryotic, haploid, dikaryotic, or diploid, the last being usually of
limited duration.

Life cycle: simple to complex.

Sexuality: asexual or sexual and homo- or heterothallic.

Sporocarps: microscopic or macroscopic and showing limited tissue dif-
ferentiation.

Habirar: ubiquitous as saprobes, symbionts, parasites, or hyperparasites.

Distribution: cosmopolitan.

KEY TO DIVISIONS OF FUNGI
1. Plasmodium or pseudoplasmodium present . . . . .. . . . . . . . . Myxomycota |

1. Plasmodium or pseudoplasmodium absent, assimilative phase
typicilly, filarien IO s e L I NP b o Eumycota I

Frosvoe)w, JviSncym N IfPR0. THE PN/, yol - v AL

1. Introduction and Keys to Higher Taxa 5

I. Myxomycota

KEY TO CLASSES OF MYXOMYCOTA

IASSTmilatiVe nhase aip] AST O 0 LT Bt e ot T e S 2
e, :
1. Assimilative phase free-living amoebae which unite as a pseudoplasmodium
beforeireprodiction I AR Acrasiomycetes' Vol. IVB
2(1) Plasmodium forming a network (*‘net plasmodium™) . . . . . . Labyrinthulales?
2/(1)Plasmodinminotiforming: atne twork S s 3
3(2) Plasmodium saprobic, free-living . . . . ... ... .. Myxomycetes Vol. [IVB

3'(2%) Plasmodium parasitic within cells of the
hostsplan CEEE Ry B N L L Plasmodiophoromycetes®* Vol. IVB

II. Eumycota

KEY TO SUBDIVISIONS OF EUMYCOTA

1. Motile cells (zoospores) present; perfect-state

sporesitypical[vioospores B Mastigomycotina 11
LdiMotileicellstabsent:HupemamnE A RN S e e e T e ) L 2
A Per et istateipres e 3
210 Perfect:state ahsent Rt ey S e Deuteromycotina  VII
3(2)iPerfect=statelspores ZEp SN OLES TSRS N Zygomycotina [V
3/(2)iZypgospores absen RN E I S SR SRS SR R B e N -+
4(3') Perfect-state spores ascospores s wis e e s o .. . . . Ascomycotina V
4'(3") Perfect-state spores basidiospores . . . . . . .. .. .. Basidiomycotina VI
III. Mastigomycotina
KEY TO CLASSES OF MASTIGOMYCOTINA
1. Zoospores posteriasheuniflagellate

(flagellafwhiplash=type) I s S s Chytridiomycetes Vol. IVB
¥ 0aspbresinoltposterionlyiunilage]]ate R us ISR 2

2(1") Zoospores anteriorly uniflagellate
(Hagellatinsel-type) I s Hyphochytridiomycetes Vol. IVB

2'(1") Zoospores biflagellate (posterior flagellum whiplash-type;

anterior tinsel-type); cell wall cellulosic . Oomycetes Vol. IVB
e o

'Excluded from the Myxomycota by Martin and Alexopoulos (1969).
?Excluded from this treatment.
‘Treated as a class of the Mastigomycotina.
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IV. Zygomycotina

KEY TO CLASSES OF ZYGOMYCOTINA

1. Saprobic or, if parasitic or predacious, having mycelium immersed in

hostitissme ™ LIl L w s o N Zygomycetes Vol. IVB
1’. Associated with zirthropods and attached to the cuticle or digestive tract by a holdfast
and not immersed in the host tissue ™ o o 0 Trichomycetes Vol. IVB

V. Ascomycotina

KEY TO CLASSES OF ASCOMYCOTINA
1. Ascocarps and ascogenens hyphae lacking; thallus
mycelial on e a stk s e R e Hemiascomycetes p. 9
1". Ascocarps and ascogenous hyphae present; thallus myecelial . . . . . . . . .. .. 2
2(17) Asci bitunicate; ascocarp an
e
ASCOSITOMANN ool S TR R R T Loculoascomycetes p. 133
2/(1°) Asci typically unitunicate; if bitunicate,
ASCOCAID AN APOLNRCI UM T S R ol T O 3
3(2’) Asci evanescent, scattered within the astomous ascocarp which
is typically a cleistothecium; ascospores aseptate . . . . . . . . Plectomycetes p. 43
3'(2") Asci regularly arranged within the ascocarp as a
basallonperinheral e e o e 4
4(3") Exoparasites of arthropods: thallus reduced; ascocarp a
pErtHECIum; a5C1an0DEr ol At N e s Laboulbeniomycetes p. 221
A (BHINOIEXOparasILes O fa TUILTOD OlS e SO IR T 5
5(4") Ascocarp typically a perithecium which is usually ostiolate (if astamous, asci not
evanescent); asci inoperculate with an apical pore or
SHE o e i SRR e e S S sy @ b Pyrenomycetes p. 69
5'(4 ). Ascocarp an ap()lhem%n.‘n or a modified apothecium, frequently macrocarpic,
epigean or hypogean; asci inoperculate or
TS o o ol e by SRR E R e E e e Discomycetes p. 247

VI. Basidiomycotina

KEY TO CLASSES OF BASIDIOMYCOTINA®

1. Basidiocarp lacking and replaced by teliospores
(encysted probasidia) grouped in sori or scattered within the

host tissue: parasitic on vascular plants Teliomycetes Vol. IVB

1’. Basidiocarp usually well-developed: basidia typically
organized as a hymenium; saprobic or rarely parasitic . . . . . ... .00 .o 2
2(1’) Basidiocarp typically gymnocarpous or semiangiocarpous;
basidia phragmobasidia (Phragmobasidiomycetidae) or

“If yeastlike, see p. 11.

1. Introduction and Keys to Higher Taxa 7

holobasidia (Holobasidiomycetidae); basidiospores

LENEOHETES  Sie oo n o Bl & e s d cva & Bioia Hymenomycetes Vol. IVB
2(1") Basidiocarp typically angiocarpous; basidia holobasidia;

basidiospores not ballistospores . . . . . . . . . . .. Gasteromycetes Vol. IVB

VII. Deuteromycotina

KEY TO CLASSES OF DEUTEROMYCOTINA

1. Budding (yeast or yeastlike) cells with or without pseudomycelium
characteristic: true mycelium lacking or not
el I e Ve D R R L ST L, Blastomycetes p.24

1°. Mycelium well-deveioped. assimilative budding cells absent . . . . . . . . . . .. 7

2(1') Myeelium sterile or bearing spores directly or on
special branches (sporophores) which may be variously
aggregated but not in pycnidia or acervuli . . . . . . . . Hyphomycetes p. 321

(1S pOTESHNIPYCn1dIa 0T ACE LV NN A P e Coelomycetes p. 511
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LOCULOASCOMY CETES subelass. nov.

Ascis bitunicatis, in ascostromate evolutis.

The composition and relationships of the Loculoascomycetes are
shown diagrammatically in Figs, 1 and 2.

The reasons for considering the Locu]oascomycetes distinct from the
true Pyrenomycetes have been given previously (Luttrell, 1951). The
Separation is based primarily on the fact that with the ascostromatic
nature of the ascocarp is correlated the production of bitunicate or two-
walled asci. Tt is possible that ascostromatic forms could be derived
from true P}'I’EI‘!OH‘]}'CEU:S at many
walls in forms in which the perithecia dewelop within a stroma, and this
process probably has occurred—for examiple, in the Coryneliales and
Coronophorales. However, in order to derive the species in the Loculo-
ascomycetes from the Pyrenomycetes by this process, it is necessary to
assume that the bitunicate ascus also developed at numerous points and
coincidentally with the loss of perithecial walls. This seems too great a
coincidence to be credible. Tt seems more probable that the species with
bitunicate asci represent a separate monophyletic line. This conclusion
is expressed in the erection of the subclass Loculoascomycetes. The pri-
mary characteristic of this subclass is the production of bitunicate asci,
The ascostromatic nature of the
character.

The objections to this taxonomic hypothesis noted previously (Lut-
trell, 1951) now scem less serious. These were the apparent lack of
correlation between the production of bitunicate asci and ascostromatic
ascocarps in several species and groups.  First was the occurrence of
bitunicate asci in forms considered to be Discomycetes such as the
Hysteriaceae, Keithia juniperi J. K. Miller, and species of Lecanidion
:m‘(l Tryblidiella. A subsequent study (Luttrell, 1953) showed that the
ZlSCOC(’ll‘-[) in Gloniwm stellatum Miuhl. ex Fr., and presumably in other
members of the Hysteriaceae, is an ascostroma. Pantidou and Korf
(1954) found that the formation of an ascostromatic
lated with the production of bitunicate asci in A", Juniperi.
does not belong in the Discomycete genus Keithia but is Synonymous
with Coccodothis sphaeroidea (Cke.) Theiss. & Syd., a species which
has heen included among the ascostromatic forms in the Pseudosphaeri-
ales. The report of Pantidou and Korf is of especial importance, since
in this case the presence of the hitunicate ascus served as a valid indica-

points by reduction of perithecial

ascocarp is corre-
This species

tion of the correct taxonomic position of a fungus which had previously

been misinterpreted. A study of species in the Patellariaceae with

ascocarp is a secondary correlated
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single zygote nucleus divides to form many daughter nuclei. Thus, this

species forms many ascospores within an ascus. The single ascus formed

from the zygote of a protoascomyecete is always without any enveloping

sheath of sterile tissue. - |
The indirect production of asei from the zygote is due to a formation |

of hyphal outgrowths (ascogenous hyphae).  All genera with this type of

ascus formation are referred to the Euascomycetae. In practically all of

them there is an outgrowth of more than one ascogenous hypha from the

zygote (Fig. 230). Almost all of the euascomycetes have an enveloping

/Pen'n'r'um Paraphyses Asci

Al | 21N

é}o % oL [ \"1

%, S e g é.}’
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Sterile “‘!,’Z"A‘/\'J "ﬁ/‘_b._‘{/

Hyphae "-; Q:_\

Ascogonium ¢

F16. 230.—Vertical section of a hypothetical ascocarp showing relationship of sex organs,
ascogenous hyphae, asci, and sterile hyphae.

Trichogyne

-Antheridium

tissue growing up dround the ascogenous hyphae and the asei developed

on them. The mass of asci and the enveloping tissue constitute the

“fruiting body " or ascocarp. An ascocarp usually contains only the asei

derived from a single zygote, but there are cases, as Pyronema, where the

asel derived from several zygotes are included in one ascocarp. There are

three general types of ascocarp: the cleistocarp (Fig. 243@) that does not ,

open at maturity; the open more or less cup-shaped apothecium (Fig. 298)

in which the cavity is lined with a palisade-like layer of asci; and the flask-

shaped perithecium (Fig. 256D), also lined with a palisade-like layer of asci

but with an apical opening or pore. . f
An ascogonium may be unicellular, or it may be transversely septate, '

with the ascogenous hyphae growing out of one or more of the median
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Fie. 19. Composite illustration showing the position upon the host. Bembidion picipes Kirhy. of the 6 species of
0 -

Lalio ni

encountered on the specimens collected in Brownfield Woods. a. T bembidio-palpi, on mouth parts of the

male: b. L. truncala, on the tarsi of the anterior legs of the male; c. L. perpendicularis, on the posterior surface of the
prosternum of the female: d. L. vulgaris, on all parts of the integument of both male and female: e. L. odobena, on the

humerus o ;
male; f. L. tapirina. on all parte of the integument of the

parasiles »110.

parasitized as follows: Laboulbenia bembidio-palpi
on the mouth parts. and L. odobena on the inner.
distal surface of the femur of the right and left an-
terior legs. ;

A qeﬁv:-' of specimens collected at Charleston.
(‘0-11-.: County. llinois. included 15 females and 11

males. Two of the former and six of the lalter were
o e =
Para,:i[iy_(‘l] by one or more of the species of Laboul-

¢ consideration. L. vulgaris occurred on
two individuals of each sex and showed the usual
random distribution upon the host surface. O_ne
male hore L. truncata on th(? tarsi 'rnf.lhe anterior
Jees. Laboulbenia f:cmhuhrq-paf.m, 1|1ffisted. l}le
mouth parts of two males. Three beetles. two fe-

henia unde

f the right clytron of the female, and on the inner distal surface of the femur of the right anterior leg of the
upper surface of both male and female. Host insect X6:

males and one male. were infected with L. tapirina
which grew only upon the upper surface of the in-
tegument. Two beetles of each sex were infeste
with L. odobena, and here too this fungus was
found on the humerus of the right elytron of the
female and on the inner, distal surface of the femur
of the right anterior leg of the male. A very inter-
esting observation was made on one of the females
hearing L. odobena. In addition to a very heavy
infestation in its usual position on the right elytron,
several specimens of the fungus were growing on
the upper, distal surface of the femur of the right
anterior leg!

A single male collected in Chicago. Cook County.

Fie 1-18—Fig 1-3. Laboullenia vulgaris. '1-'1;!. 1. Spore. Fi_g. .2_.3' Young amd_ malure 'imli\'iduuls, resp"-('.l'i\'e]_\;‘—
S = 7 runcata—Fig. 4. Spore.—Fig. 5 6. Young and malure f!llll\-‘ll_{!lil].-‘. respectively—Fig. 7-9. L. p,-”;e-ndu'r:!ur:x.
}]1'-'.1 (l ‘_‘ ore —Fig, 8-9. Young and mature individuals. respectively.——Fig, 10-12, L. bembidio-palpi—Fig. 10. Spore.
s ;:f l}‘I 1p3 ‘J'mm;u; and mature individuals, respectively.—Fig. 13 15. L. tapirina—V¥ig. 13. Spore.—Fig. 14-15. Young

and mature individuals, res

ual=.

pectively. Fiz. 16-18. L. odobena.— Fig. 16. Spore—Fig. 17-18. Young and mature individ-
respectively.  Spores 750, Al others %210, An, antheridinm: ir, trichogyne.
HE A o 2 "
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Fig. 19. Composite illustration showing the position wpon the host. Besbidion picipes Kirhy. of the 6 species of

Laboulbenia encountered on the specimens collecred in Brownfield Wood-, a. /. bembidio-padpi. on mouth part= of the
male: b, L. trupeata, on the tarsi of the anterior less of the male: e, L. perpendicualaris, on the posierior surface of phe
prosternum of the female: ‘J;_""_' valgaris. o all parts of the inteanment of both male and female: oo L. odobena, an the
humerus of the right elytron of the female. and on the inner di<tal surface of the femur of the rizht anterior lea of the

male:
parasites <110,

parasitized as follows: Laboulbenia bembidio-palpi
on the mouth parls. and L. odobena on the inner.
distal surface of the femur of the right and lefr an-
terior legs.

Al series of specimens collected at Charleston.
Coles County. Hlinois. included 15 females and 11
males. Two of the former and six of the latter were
asitized by one or more of the species of Laboul-

yar :
! L. valgaris oceurred on

henia under consideration.
two individuals of each sex and showed the usual
random distribution upon the host surface.  One
male hore L. truncata on the tarsi ol the anterior
levs.  Laboulbenia bembidio-palpi infested  the
mouth parts of two males, Three heetles. two [fe-

Fie. 1-18.—Fig. 1-3. fMﬂu vulgaris, Fig. 1. Spore.

Fiz. 5-6. Young and mature individuals vespectivelv,— Fie, 7-9. L. perpendicularis.

Fiz. 4 6. L. truncata.—Vig. 1. Spore.
T

Fig, 11-12. Young ar
and mature individuals. respective

2wl mature individuals, respectively.

uals, |'P-'||[-r|i\'|~l\'. Spores
= . — | —

Spore—Fig. 89 Young and mature individuals=. 1-‘:;rw||l\--|§. _ 3
Fia. 13 15, L. tapirina.-Vig. 13. Spore-—Fig, 11-15. Yonung
Iv. Fis, 16 18. 1. odoben.

<750, All others =210, An. wtheridinm: tr, Irichogyne,

f. L. tapirina. on all parts of the intezument of the upper surface of both male and femeles Tlost insect <6

males and one male. were inlected with L. tapirina
which grew only upon the upper survface of the in-
tecument.  Two heetles of each sex were infested
with L. odobena. and here too this funaus was
found on the humerus of the richt elytron of the
[emale and on the inner. distal surface of the femur
of the right anterior leg of the male. A\ very inter-
esting observation was made on one of the females
hearing L. odobena. In addition 1o a very heavy
infestation in its ugual position on the richt elytron.
several specimens of the Tungus were arowine on
the upper. f“:?i[_-ﬂ_r_l_:y-:- of the femur of the right

AR
anterior lea! _

single male collected in Chicazo. Cook County.

25, Young and mature individuals, respectively,

Fie. 1012, L. bembidio-palpi~Fig, 10. Spore.

Fig, 16, Spore. Fige, 17 18, Younze and mature individ-
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Subdivision \scomycotina 163
older systems in which the nature of the ascocarp was emphasized to the
virtual exclusion of other characters, and newer ones in which microscopic

characters are more ])I‘C‘Hlilll’?llt.

1. Asciunitunicate, or il bitunicate then in an exposed hymenium of an apothecium

2

Asci bitunicats, formed in an ascostroma but not in an apothecium 5.

2. [\sri naked, i.e. formed as discrete free cells or in a hymenium of indefinite extent,
not bounded by a stroma or by ascocarp tissue; asei indehiscent

Hemiascomyeeles
Asci formed in ascocarps

3.
3. _W&Hl'("(l at various levels within a)rlrislnlhcchlln or a beaked perithecium;

asci indehiscent Pleclomyceles
Asci_forming a hymenium or arising as a fascicle at a common lével in the
ascocarp, or rarely single 4-

4. Ascocarp usually a‘r::'rnhwmm, less olten a cleistothecium with fasciculate asci or
an ascostroma with unitunicate asci; asci _inupm‘culal{r, with an apical pore

or slit; not minute external parasites of insects and arachnida Pyrenomycetes
Ascocarp a ]'JL'.T'MH!YI with inoperculate asci whose walls soon dxisint("qr:uc:_.
minute external parasites of insects and arachnida Lubrn.‘x’bfut’m;n'c’c.’r\ -
(I'ig. 553 not considered [urther)
Ascocarp an| apr‘vl‘th"imn or its hypogean derivative; asci operculate, inopercu-
late or indchiscent i Discomyceles
“ Asci bitunicate, formed in an ascostroma but not in an apothecium R
Loculoascomyceles
ikl AL

CLASS HEMIASCOMYCETES

This class comprises those Ascomycotina which form unitunicate asci as
free cells or in a hymenium of indefinite extent. The- and their
111}'(‘(-1ium—ﬁ):‘1ni"-g or pseudpmyeelial relatives constitute the order Endo-
mycetales, while the pathogenic leaf-curl fungi are placed in the order
'F?x_r-pnilullg-;', In the Endomycetales the asci arise from a common cell formed
by g:l!]]:'lélll‘_;‘i:ll conjugation; in the Taphrinales the binucleate mycelium
gi\'v.s rise to binucleate ascogenous cells which develop into asci. Paraphyses

arc not fopmed by members of either order.

Order Endomycetales

Four families are usually included in this order. The Ascoideaceae includes
genera with multisporous asci borne on a filamentous mycelium, e.g.
Ascoidea and Dipodascus, both of which have been isolated from gummy
‘m» of trees. In the Spermophthoraceae, a mycelium is also present but
the asci have cight or fewer ascospores and these are fusoid or narrow and
clongated ; members of this family arc pathogens of tropical plants, especially
cotton, and are introduced to their hosts by insect punctures. The Endo-

mveetaceae are distinguished from the Spermophthoraceae by producing
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4 G. C. Ainsworth

by Ainsworth (1966) for use in the current edition of the “Dictionary of
Fungi” (Ainsworth, 1971). Fungi are treated here as either a separate king-
dom or, for the more conservative, as a subkingdom of the plant kingdom,
with two divisions, the Myxomycota. for plasmodial forms, and the Eumy-
cota, for nonplasmodial forms which are frequently mycelial. Five sub-
divisions of the latter are recognized, including the Ascomycotina (for
ascomycetes) and the Basidiomycotina (for basidiomycetes), while the im-
perfect fungi are classified for convenience as the Deuteromycotina, al-
though in a hierarchical classification it is incorrect to equate these fungi
with the ascomycetes and the basidiomycetes to which they are subsidiary
both taxonomically and by nomenclature. Most lichenized fungi (lichens)
have been omitted, as they are to be the subject of a separate book.

IV. KEYS TO THE HIGHER TAXA
FUNGI

It 1s difficult to give a concise diagnostic definition of fungi. The main
characteristics of the group are '

Nutrition: heterotrophic (photosynthesis lacking) and absorptive (inges-
tion rare). :

Thallus: on or in the substratum and plasmodial amoeboid or pseudo-
plasmodial; or in the substratum and unicellular or filamentous (mycelial),
the last, septate or nonseptate; typically nonmotile (with protoplasmic flow
through the mycelium) but motile states (e.g., zoospores) may occur.

Cell wall: well-defined, typically chitinized (cellulose in Oomycetes).

Nuclear status: eukaryotic, multinucleate, the mycelium being homo- or
heterokaryotic, haploid, dikaryotic, or diploid, the last being usually*of
limited duration.

Life cycle: simple to complex.

Sexuality: asexual or sexual and homo- or heterothallic.

Sporocarps: microscopic or macroscopic and showing limited tissue dif-
ferentiation.

Habitat: ubiquitous as saprobes, symbionts, parasites, or hyperparasites.

Distribution: cosmopolitan.

KEY TO DIVISIONS OF FUNGI
1. Plasmodium or pseudoplasmodium present . . . . . . . . . .. . .. Myxomycota |

1”. Plasmodium or pseudoplasmodium absent, assimilative phase
typically Rlamentons: | o i ailey o o e sin) ro R o e s e =Tl S Eumycota [

| B

1. Introduction and Keys to Higher Taxa 3

I. Myxomycota

KEY TO CLASSES OF MYXOMYCOTA

L. Assimilative phase a plasmodium . . . . .. . ... ... 2
I*. Assimilative phase frec-living amoebae which unite as a pseudoplasmodium
beforereproduction sl EEREEE s s B S Acrasiomycetes! p. 12
2(1) Plasmodium forming a network (“‘net plasmodium™) . . . . . . Labyrinthulales?
2(1) Plasmodium not forming anetwork . . . . . . . .. ... 3
3(2) Plasmodium saprobic, free-living . . . . . . . . . . . Myxomycetes p. 53
3/(2') Plasmodium parasitic within cells of the
Hostiplant Qe SaRE g e Plasmodiophoromycetes* p. 83
II. Eumycota
KEY TO SUBDIVISIONS OF EUMYCOTA
I. Motile cells (zoospores) present; perfect-state
SPOTESILYDICAllFE00SDOFES BN Mastigomycotina  (p. 65) 11T
L. Motile celis’absent & ARl s S@p SR LIV B 5 bk N el | 2
2(191Eerfectistatespresentiugatone MRS, Msle IR S o SIS 3
2R erfectistate ah cen Huup P SO Deuteromycotina VII
3(2)Perfect-state spores zygospores’ .. . .. 0 Z)'gomycotin:; IV
3:(2)7Zygospores abscn RN IS I L I e L e -4
4(3’) Perfect-state spores ascospores . . . . . . . . R e o o Ascomycotina  V
4'(3") Perfect-state spores basidiospores . . . . . .. .. . .. Basidiomycotina VI
III. Mastigomycotina
KEY TO .C-'I.,ASSES OF MASTIGOMYCOTINA
1. Zoospores posteriorly uniflagellate
(Bagellawhiplashotype) SR D NESE awe SR8 gl s Chytridiomycetes p. 101
I'. Zoospores not posteriorly uniflagellate . . . . ... ... 2
2(1’) Zoospores anteriorly uniflagellate
GEEE TR L 0 L e e w oo e Hyphochytridiomycetes p. 112
2/(1I) Zoospores biflagellate (posterior flagellum whiplash-type:
anterior tinsel-type); cell wall cellulosic . . . . . . . . . Oomycetes p. 75

'Excluded from the Myxomycota by Martin and Alexopoulos (1969).
*Excluded from this treatment.
“Treated as a class of the Mastigomycotina.
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IV. Zygomycotina

KEY TO CLASSES OF ZYGOMYCOTINA 7

1. Saprobic or, if parasitic or predacious. having mycelium immersed in
oSt 1SS TE i e s e i e N Zygomycetes  p. 191

1”. Associated with arthropods and attached to the cuticle or digestive tract by a holdfast
and not immersed in the host tissue . . . . . . .. .. .. Trichomycetes p. 244

V. Ascomycotina

KEY TO CLASSES OF ASCOMYCOTINA

1. Ascocarps and ascogenous hyphae lacking; thallus

EEEH@eTEREINRG. coaieia s B e s 0 v o b wess Hemiascomycetes Vol. IVA
1. Ascocarps and ascogenous hyphae present: thallus mycelial . . . . . ... .. .. 2
2(17) Asci bitunicate; ascocarp an :
A5COSTROTTLA R B ol e e e Loculoascomycetes Vol. IVA
2'(17) Asci typically unitunicate: if bitunicate,
ascocarpianapotheciun i SEREE R S N e R o - 3
3(2") Asci evanescent, scattered within the astomous ascocarp which
is typically a cleistothecium: ascospores aseptate . . . . . . Plectomycetes Vol. IVA
3'(2) Asci regularly arranged within the ascocarp as a
basalionperipheralilayer i i e o S S S R R DT 4
4(3') Exoparasites of arthropods; thallus reduced: ascocarp a
perithecium: asci inoperculate . . . . . . .. .. Laboulbeniomycetes Vol. IVA
403 N ot exoparasites of art hropods e T e T
5(4’) Ascocarp typically a perithecium which is usually ostiolate (if astamous. asci not
evanescent): asci inoperculate with an apical pore or .
Sl Ml s N R AN R e e Sl o L T B BB Pyrenomycetes Vol. [IVA
5'(4") Ascocarp an apothecium or a modified apothecium, frequently macrocarpic,
epigean or hypogean: asci inoperculate or
OPET et At I N O s It AT Discomycetes Vol. IVA
VI. Basidiomycotina
KEY TO CLASSES OF BASIDIOMYCOTINA*
I. Basidiocarp lacking and replaced by teliospores
(encysted probasidia) grouped in sori or scattered within the
host tissue; parasitic on vascular plants . . . . . . . . . . .. Teliomycetes p. 251
1*. Basidiocarp usually well-developed: basidia typically
organized as a hymenium: saprobic or rarely parasitic . . . . . .. ... L L 2

2(17) Basidiocarp typically gymnocarpous or semiangiocarpous:
basidia phragmobasidia (Phragmobasidiomycetidae, p. 310) or

<If yeastlike, see p. 11.

’ L. Introduction and Keys to Higher Taxa

holobasidia (Holobasidiomycetidae, p. 323): basidiospores
Bl IISTOS PO ST NI R e o i Hymenomycetes p. 307

2/(19) Basidiocarp typically angiocarpous: basidia holobasidia;
basidiospores not ballistospores . . . . . . . . .. .. Gasteromycetes p. 451

VII. Deuteromycotina

KEY TO CLASSES OF DEUTEROMYCOTINA

1. Budding (veast or yeastlike) cells with or without pseudomycelium'
characteristic; true mycelium lacking or not

welldeveloped TR S s s Blastomycetes Vol. [VA
1. Mycelium well-developed, assimilative budding cells a b T 2
2(17) Mycelium sterile or bearing spores directly or on
special branches (sporophores) which may be variously
aggregated but not in pycnidia or acervuli . . .. ... Hyphomycetes Vol. IVA
2%1") Spores in pyenidia or acervuli . . . ..o oL Coelomycetes Vol. [IVA
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FiG. 4. Ascus apices. A-D, Apical spore discharge mechanisms; E-K, some positive re-
actions in iodine (Melzer 2geent), the blue reactions illustrated here as black or shaded.
A, Typical apical operculum of most Pezizales; B, subapical operculum, witha thickened pad
Surrounding the inner portion of the opening, found in many Sarcoscyphineae (Pezizales):
_(_33 ascus apex opening by a vertical slit, also showing the subterminal, thickened ring present
in some cases, found in a few Pezizales; D, typical inoperculate ascus apex, the thickened apex
traversed by a delicate pore, a plug of wall material filling the pore until discharge, as in
Helotiales, Ostropales, Phacidiales; E, a very broad pgre, as in Cyitaria (Cyttariales), in the
species illustrated with a distinct ring in the pore which blues in iodine, the plug at times
appearing like an operculum;_F, diffuse blueing of the ascus wall in iodine, as in some species
of Pezizaceae, Ascobolaceae (]-‘czizalles):_(ik apical blueing of the ascus, here shown restricted
to a broad, ringlike zone, sometimes also extending over the apex, as in many Pezizaceae
(Pezizales); H, inoperculate apex with the plug blueing in iodine (or with a very broad pore
blueing and the plug itself not blue but so small that this can only be determined by viewing
the ascus from aboye rather than from the side); J, inoperculate ageus in which a thin cylinder
in the pore blues, seen in optical section as two blue lines; K, inoperculate ascys in which only
a small ring surrounding a portion of the plug blues in iodine, seen in optical section as 2 tiny
blue dots.

-

The number of nuclei in ascospores and paraphysis cells, as shown by the
studies of Berthet (11), displays a remarkable consistency within the various
groups, particularly in the Pezizales. Information on nuclear numbers is
provided in the keys to the genera of that order because of the assumed
phylogenetic significance, even though these are scarcely “‘key characters”
of use in quick identification. Likewise, Arpin’s (1a) studies on carotenoid
pigments provide data which, where possible, have also been included in the
key to the Pezizales for the sake of completeness and its probable importance
in evolution.

The most important mounting medium, other than water. is surclym
zer's Reagent (0.5 gm iodine, 1.5 gm KI, 20 gm chloral hydrate, 20 m] H,0),
which is used both as a general différential stain and to test the lodine re-
action (under oil immersion!) of the ascus apex or ascus pore. A positive
reaction (often abbreviated “J +* from the German word for iodine, Jod)
is usually some shade of blue, but occasionally violet colors may bcﬁ?)-
duced. The apex of the ascus may blue, or a ring or plug may blue. Attimes
the pore surrounding the plug will blue, and one may see either two thin
vertical lines or two dots in the apex, these representing a blueing cylinder or
a ring, as seen in optical section. Rarely the reaction may be a diffuse blue
over the whole length of the ascus, or even portions of the apothecium may
turn blue or violet in Melzer's Reagent. A negative reaction, in which no
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136 E. S. Luttrell
Family E. Pseudosphaeriaceae Family B. Arthoniaceae
Family F. Capnodiaceae Family C. Opegraphaceae
Family G. *~ Dothideaccae Family D. Phillipsiellaceae
Family H. - Dothioraceae Family E. Patellariaceae
Order 3. Pleosporales, p. 176 Family F. Lecanactidaceae
Family A. Dimeriaceae Order 5. Hemisphaeriales, p. 200
Family B. Venturiaceae Family A. Microthyriaceae
Family €. Mesnicraceae Family B. Trichopeltinaceae
Family D. Botryosphaeriaceae Family C. Munkiellaceae
Family E.- Lophiostomataceae Family D. Micropeltidaceae
Family. F. Sporormiaceae ; Family E. Asterinaceae
Family G. Pleosporaceae Family F. Brefeldicllaceae
Family H. Mycoporaceae Family G. Aulographaceae
Order 4. Hystenales, p. 195 Family H. Parmulariaceae
Family A. Hysteriaceae \ Family I. Stephanothecaceae
Subfamily 1. Hysterioideae Family J. Schizothriaceae
Subfamily 2. Lophioideae Family K. Leptopeltidaceae

III. GENERAL CHARACTERISTICS

A. Birunicatg_ﬂci

The primary character of the Loculoascomycetes is the bW
The ascus wall consists of two | which are separable in the normal
course of ascospore discharge: a thin, inextensible outerlayer, or ectoascus,
and a W The very young ascus is
thin walled (Figs. 1A, 2C). During most of its development, however, the
endoascus is conspicuously thickened, especially toward the apex where it
is indented or partially penetrated by a tubular channel forming a subapical
chamber into which the protoplast extends (Figs. 1C, D, E, F, G, H, I; 2C;
3C). This marks the pore through which the ascospores are later ejected.
Although the endoascus becomes thinner as the ascus matures, the subapical
chamber characteristically remains visible as an indentation in the thicker
apex (Figs. 2A, C, D; 3A). As the ascus swells prior to dehiscence the entire
wall appears uniformly thin.

At dehiscence the bitunicate structure becomes apparent. The ectoascus
splits at the apex; in some species it ruptures circumscissally, throwing off
the apex as a thimble-shaped cap (Fig. 1D). The endoascus expands as a tu-
bular extension which doubles or triples the original length of the ascus (Figs.
1B, D, G, H; 2C, D). The margin of the ruptured ectoascus is visible as a faint
line around the ascus below a slight or definite bulge in the freed endoascus.
The wall of the expanded endoascus is uniformly thin. The ascospores move
up in the endoascus. One advances into the elastic pore in the tip and hangs
there briefly at its widest diameter (Fig. 2D). Spores constricted at the septa
are trapped momentarily at a constriction (Fig. 1B). Asthe first spore is shot

PR P T
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‘FIG. I _ (A) Letendraea padouk, young and mature asci among pseudoparaphyses. (B) Do-
rh:.om schizospora, ascus with expanded endoascus in process of spore discharge (C)‘ Scfrrh?a
acicola, young and mature asci. (D) Stomiopeltis sp., young and mature asciand asc.uswithti of
ectoa.scus thrown off as thimble-shaped cap by expanded endoascus. (E) Lt’prm'phaemz'na
americana, ascus with maturing spores and mature ascospore. (F) Ellisiodothis J'qu';mm oun
and mature 35!’:.‘I. [From Amer. J. Bot. 35:62, Fig. 34 (1948).] (G) Mycosphaerella s .sict' :
of .rnaturc perithecioid pseudothecium with fascicle of aparaphysétc asci and E h Ioln
ostiole. (H) Schizothyrium pomi, section of part of dimidiate-scutate ascocarp on:J a?cp YSi_it;'
c{cp{inf:led endoascus emerging through split in the shield. (I) Lepmpe!mpsfs‘ sp sec]:iso\:lof
dimidiate-scutate ascocarp on surface of host leaf with asci individually dislrit-;uted in the

stromatic tissue of vertically arranged cells; internal mycelium massed in host cells, forming
pseudostroma (hypostroma). ‘
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HELIOTROPISM OF ASCI IN DISCOMYCETES 277

period of development extends from the initiation of marginal
growth to maturity.”

The asci of Ascobolus stercorarius push upwards between the
paraphyses and at first are straight. However, shortly before they
discharge their spores, they protrude considerably beyond the
general level of the hymenium, and their aerial parts bend helio-
tropically toward the source of greatest light. Two such helio-
tropically curved asci are shown in Fig. 132 in which is reproduced
Corner’s illustration (arrows added by myself) of a median-vertical
section through the whole of a small fruit-body.! As in other

AL by

F16. 132.— Ascobolus stercorarius, a common coprophilous Discomycete which has
heliotropic asci and which puffs audibly. Median-vertical section of a very
small apothecium. The apothecium is turbinulate in form ; it was angiocarpic
in origin, and the primary sheath of cortical cells which overlay a mucilage
cavity and the disc became ruptured at e ¢ owing to the expansion of the internal
tissues, and thus the disc was exposed. The apothecium was built up originally
around the archicarp from sympodial clusters of cortical hyphae and paraphyses,
the intercalary parts of which now forin the medulla. Details of structure are
shown as follows : the excipulum, consisting of the cortex a a and the medulla

¢ bb: cec, the hypothecium (in which the ascogenous hyphae are situated) ; the

! hymenium, consisting of asci and paraphyses, above the hypothecium ; d,

mucilage ; e e, the broken edges of the primary cortical sheath that at first

covered the mucilage cavity and disc; f, rudimentary paraphyses, evidently
forming part of the sympodial clusters of hyphae from which the apothecium
was constructed ; g, secondary mycelium composed of hyphae which have grown
from the underside of the apothecium as excrescent cortical cells into the sub-
stratum ; k, the archicarp (scolecite) consisting of a bent chain of cells with

a wide pore in the centre of each septum ; 1, the ascogon iwm, one of the cells of

the archicarp, which gave rise to the ascogenous hyphae ; J, ascogenous

1 hyphae passing upwards through the hypothecium ; &, hooks and hook-cells

which were formed at the ends of ascogenous hyphae ; I, young asci pushing up

between the paraphyses, each containing a fusion nucleus ; m, an older ascus

1 containing four nuclei ; n, an ascus containing eight young spores ; o, an ascus

b2y NSA containing eight older spores, each surrounded by jelly ; p, an ascus containing

R 7N : S A I mature or nearly mature spores each of which has a dark-violet cell-wall marked

_hﬁ-"_‘ 5 2 L DA T : with interlacing white lines and bears on one side a lenticular mass of jelly ; ¢

7 ﬁ
‘ . -“y !“'_ g and r, two highly turgid and fully expanded asci, each containing a thin layer
AL LI O ARV

_____ of protoplasm lining the cell-wall, a large central vacuole filled with cell-sap,
and massed at the apex eight ripe spores which are about to be violently dis-
charged ; the asci g and r protrude beyond the layer of mucilage and their
aerial parts are bent heliotropically toward the source of strongest light the
direction of which is indicated by the arrows; when the operculum of the ascus

{ q or the ascus r opens, the elastic ascus-wall will contract and drive out through

) the operculum not only the eight spores but also a large amount of cell-sap which

will be scattered in the air in the form of a fine spray of spherical droplets;

s, an ascus which has discharged its eight spores and has shrunk to about one-

half of its original volume ; at its apex the hinged operculum can be seen.

Drawn by E. J. H. Corner, originally published by him in T'rans. Brit. Mye. Sec.,

Vol. XIV, 1929, but now, with his consent, altered slightly, lettered, described, |

and reproduced on a larger scale than formerly by A. H. R. Buller. Magnifica-

tion, about 340.

-
[}

1 E. J. H. Corner, loc. cit., p. 286.
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FIG. 1. (A) Letendraea padouk, young and mature asci among pseudoparaphyses. (B) Do-
thiora schizospora, ascus with expanded endoascus in process of spore discharge. (C) Scirrhia
acicola, young and mature asci. (D) .S'.'nm:'np('f.'f.-rsp,.young:md mature asci and ascus with tip of
ectoascus thrown off as thimble-shaped cap by expanded endoascus, (E) Leptosphaerulina
americana, ascus with maturing spores and mature ascospore. (F) Ellisiodothis inquinans, young
and mature asci. [From Amer. J. Bot. 35:62. Fig, 34 (1948).] (G) Mycosphaerella sp.. section
of mature perithecioid pseudothecium with fascicle of upalrﬁﬁhysmrmriphysulc
ostiole. (H) Schizothyrium pomi, section of part of dimidiate-scutate ascocurp, one ascus with
expanded endoascus emerging through split in the shield. (I) Leptopeltopsis sp., section of
dimidiate-scutate ascocarp on surface of host leafl with asci individually distributed in the
stromatic tissue of vertically arranged cells; internal mycelium massed in host cells, forming
pseudostroma (hypostroma).
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Fic. 1.—Some kinds of unitunicate asci. A. Qperculate ascus of Barlaeina amethystina.
p, Bilabiate ascus of . {seozonus woolhopensis. . Inoperculate ascus of Helotium aciculare.
p. Tndehiscent ascus of Tuber rufum. E. Parallelsided ascus of Sr-i::fi's's{m’hua. For
bitunicate asci see individual species figured on"the plates, e.g. Plate XXXVI.
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The Fungi of southeast England

R. W. G. Dennis

Summary. The numbers of species of fungi in southeast England are compared by orders and
families with those of Rhum and Yorkshire.

When I set out over 20 years ago to collect fungi in the Isle of Rhum, several
simple and obvious questions presented themselves. How big was the flora
likely to be, i.e. how many species of fungi was one looking for? In what
proportions were the different groups of fungi to be expected to occur? How
would the fungus flora of a highland area differ from that of a lowland area
in southern England with which one was familiar? Answers to questions of
this kind were not then to be had. There were check lists of some groups of
fungi published by the British Mycological Society, but these, though valu-
able summaries of the published British records, were useless for statistical
purposes because they were replete with synonyms and made no attempt to
estimate the number of distinct taxa actually present in the country. There
have also been many published county lists of fungi but almost all of these
are obviously imperfect and incomplete, obviously heavily biased in favour
of ‘macromycetes’; most are out of date and swollen with names of doubtful
application. The most complete and reliable is probably Mason and
Grainger’s ‘Catalogue of Yorkshire Fungi’ which is 35 years old and based
on a system of classification now wholly superseded. Before it could be used
as a basis for comparison it would need bringing up to date as regards records
and also carcful editing of the species list. Rather rashly, therefore, I decided
to compile from the literature and from the collections at Kew and the
Commonwealth Mycological Institute a fresh check list of fungi of a repre-
sentative part of\lowland England. For this purpose the four south-eastern
counties were selected, Kent, Surrey, East and West Sussex, which together
form a rather compact area with several advantages. It has a clearly defined
water boundary on three sides, with only the western boundary an arbitrary
administrative line of no geographical or biological significance. It is neither
too large to cope with nor too small to include samples of most kinds of
lowland vegetation. Its proximity to London has led to its fungus flora being
sampled by specialists in nearly every group of fungi so that the usual bias
in favour of foray records is largely overcome and it was neither the home
nor the favourite collecting ground of any active 1gth century mycologist.
This last is a great asset because the literature is not cumbered with long lists
of dubious and totally unverifiable agaric records dating from the look, sniff
and nibble days of mycology, when toadstools were named quite recklessly
in the field without their microscopical morphological characters being
checked or voucher specimens kepr.

Anyone who attempts a census of fungi has to face problems unfamiliar
to the enumerator of phanerogams, vascular cryptogams, bryophyta or even
the lichenised fungi. Nonlichenised fungi are identifiable only when they
fruit and this they do sporadically and unpredictably so that recording over

Accepted for publication 5, June 1972.
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a long period of years is essential if anything approaching a true census is
to be achieved. The great diversity of structure and method of reproduction
met with between different groups of fungi means that few mycologists are
interested in the whole range of species present and probably none is com-
petent to name members of all groups. A true picture of a fungus flora can
therefore only result from the efforts of numerous specialists and the south-
east corner of England is probably as well sampled in this way as any in the
world. Statistical comparisons between groups of fungi are also hampered
by the considerable differences in species concept currently fashionable
among specialists. In Uredinales, for example, species concepts have fluctu-
ated wildly, between the ultra narrow and the very broad, with a broad
morphological concept fashionable at the moment. In ascomycetes also a
broad species concept is commonly adopted but in Agaricales on the contrary
the slightest detectable differences between collections, even in purely
ephemeral characters, are commonly seized on as an excuse for multiplying
specific names. Worst of all the mycological enumerator has to face the prob-
lem of pleomorphism. Many, perhaps most, ascomycetes have at least one
accessory spore form in their normal life cycle, classifiable among the form-
genera of fungi imperfecti. Hence in any enumeration of species it is impor-
tant not to count an ascomycete more than once, under the names of both the
perfect and imperfect states. I have tried to avoid doing this as far as the life
histories are known but there remains a list of 979 names of fungi imperfecti
not certainly linked with perfect states. Except for a very few hyphomycetes
with clamp connections on their hyphae it is reasonably certain that these
belong to ascomycetes but it is impossible to be certain how many of them are
assignable to already known ascus states and how many are fungi whose
ascus state has not yet been described. Also, while the 509 names of hypho-
mycetes refer to reasonably distinct taxa at least in the form-genera of fungi
imperfecti, the present state of coelomycete taxonomy leaves one quite
uncertain how many of the names assigned to Sphaeropsidales and Melan-
coniales refer to morphologically distinct taxa. Far too many names in such
form genera as Phyllosticta, Ascochyta, Diplodina, Phoma, Diplodia are based
merely on the host genus on which the fungus was found, with no attempt
to distinguish it morphologically from similar fungi collected on other host
genera. Itis also possible that names in the first four of the above genera and
even in others like Seploria may all refer to states of the same organism. One
can therefore only attempt a personal estimate of the number of different
taxa represented by the list of coclomycete names. By arbitrarily excluding
all 59 names in Phomopsis as probably duplicating names already compiled
in Diaporthe and its segregates, 37 names in Cylospora as similarly duplicating
names in Valsa, rejecting 29 names in Diplodia, counting only 10 out of 40
names in Phoma and the like I have accepted 300 out of a listed 470 names
of coelomycetes as possibly representing good species additional to those in
the list of ascomycetes. This, however, is clearly the part of the census most
open to error and criticism.

The known fungi of southeast England then amount to 4084 species,
distributed in families as set out in Table I. Cooke & Hawksworth (1970)
have pointed out that many of the best known family names in fungi have
never been validly published or are even illegitimate. In the present highly
fluid state of fungus taxonomy, however, it seems best to wait and see how
many of these families find a permanent place in a generally accepted
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Iy all but the simplest fungi, the plant body consists of very slender much
pranched threads, individually called hyphae, collectively the mycelvum. |
. Reproduction takes place by the production of microscopic bodies adapted
fo,r dissemination by air currents, less often by water or by insects. These
are of many kinds but all differ from seeds in not containing a differentiated
embryo and are conveniently referred to by the comprehensive term
““ gpores ’. Fungi cannot be named from their mycelia alone and all but
the broadest groupings of the species are based on the nature of the spores
and the organs in or on which they are borne.

One group of fungi, the ‘Phycomycetes, can be recognised by its mycelium,
which lacks transverse walls or sepia. Only a very few of these produce
complex fruit bodies; the majority are plant parasites (Downy mildews)
or microscopic moulds inhabiting water or soil. None of them is dealt with !

in this book.
The remaining fungi
into three main classes

produced. y )
In the Basidiomycetes, the large group which comprises the familiar toad-

stools, bracket-fungi, coral-fungi, puff-balls, stink-horns and their allies, the
spores are borne, usually in groups of fro,nr, on the outside of a cell called a
basidiwm, hence they are basidiospores.” In most species these are shot into
the air from the surface of the basidium and are dispersed by air currents. -
As a rule they have a slightly asymmetrical outline and the point at which £
they were attached to the basidium, the apiculus, remains visible, so that
basidiospores are fairly easy to recognise as such even when detached. The
basidia are normally packed close together in a continuous layer, the
hymenium, covering the gills on the under side of the toadstool’s cap or
the pores beneath the bracket fungus. There are many popular books
about the common Basidiomycetes and they too fall outside the scope of

this book.
The second great group

have mycelia composed of septate hyphae and fall
according to the manner in which their spores are

of fungi with septate hyphae is called the Asco-
mycetes because 1ts distinctive spores are formed inside a characteristic cell
called an ascus, and are hence called ascospores. Except in the simplest
forms, the asci are produced in large numbers, orderly arranged like basidia
in a hymenium or in smaller clusters enclosed in a common wall or sheath.
A very large number of Ascomycetes are known only in close association
with microscopic algae, building up often l;?rge and characteristically shaped
vegetative plant bodies commonly cglled lichens, much more complex than
the inconspicuous thread-like mycelium of the non-lichenised ascomycetes.
Technically the lichen fungi have to be inserted in their appropriate places
among the orders and families of the Ascomycetes but there are such
enormous numbers both of lichenised and non-lichenised species that a
convention has grown up by which they are usually the province of different
specialists and are dealt with in different books. This artificial separation
of often closely allied organisms has had most unfortunate results on both the
classification and the nomenclature of the Ascomycetes but it will be adhered
to here for the traditional reason, viz. the enormous number of species and
genera involved in a rational amalgamation of the lichenised and non-
lichenised fungi.

No fungus is known to produce both basidia and asei and it is believed that
these are mutually exclusive alternative products of a nuclear fusion corres-
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9. Discomycetes and Tuberales 257

III. ORDERS

KEY TO ORDERS OF DISCOMYCETES

1. Mycelium endophytic in the stems of Medeola (Liliaceae), causing fusiform swellings of
the stem, penetrating the epidermis to form an indeterminate feltlike layer of paraphyses
among which are dispersed asei . . . . Medeolariales p, 257

L& Notipatasiticioniéedeolz i A AP S U R 2
2(1) Mycelium endophytic in the stems of Nothofagus (Fagaceae), causing galls on

which are borne compound, more or less spherical ascocarps in which are embedded
individualapothecia’ = . 0 L 5T SRS Cyttariales p. 258

2/(1) Not forming ascocarps on galls of Nothofagus . . . . . . . ... . . . 3

3(2’) Ascospores not liberated by violent discharge into the air, but instead disseminated
by animals: ascocarps almost always subterranean, but if above ground then the hymenium
covered with a thick, epithecial tissue through which the asci neither penetrate norelongate
to liberate ascospores. Asci spherical to clavate, in a recognizable hymenium orscattered
within the tissues Tuberales p. 259

3'(2") Ascospores violently discharged into the air; ascocarps almost always produced above
ground, but if completely subterranean then the ascocarps becoming epigean either by
lifting the soil or by animal action (the genus Geopora). Asci clavate to cylindrical, rarely
Oy i a1 SPGB 8 e 4

4(3') Ascus apex as thin as, or thinner than, the side walls, opening by throwing back a
lid (operculum), or rarely by formation of a longitudinal apical

e BN v L SV TR O T FENR, TR Wi Pezizales p. 262
4/(3') Asci usually distinctly thickened at the apex, with an apical pore through which
the'ascosporesiarcidischarged i Sy ot b UL TS sampars T i 5

5(4’) Apothecia developing within a stroma, such that one or more hymenial areas develop as
palisade layers of paraphyses, soon interspersed with asci, the stroma eventually rupturing
only after the hymenium is mature (either by one or more longitudinal slits or in a stellate
mMANDED) oo LR et BN g IR o o 1 RTINS O Phacidiales p. 278

5(4’) Apothecia nggwumg, either with the hymenium naked from the
beginning or with the hymenium developing within a more or less spherical primordium
opening by a pore at its apex to expose the hymenium long before the formation of mature
aser.and ascospores SRR R S HU SRR D i i 6

6(5’) Asci cylindrical, very long and narrow, with a strongly thickened apex (at leastin
youth) traversed by a delicate pore, resembling the asci of the Clavicipitaceae. Asco-

spores filiform, nearly as long as the ascus . . . . . . Ostropales p, 282
6'(5) Asci more or less clavate. Ascospores various, but if filiform then the asci without
a greatly thickened apex . . .. .. .. Helotiales p. 283

IV. MEDEOLARIALES

In this order, the ascocarps are indefinite and have a palisade layer of para-
physes which have penetrated the epidermis of the swollen stem of the host
plant, and that are interspersed with asci. The Medeolariales infect flowering
plants which have a greatly shortened internode between the two whorls of

e F‘-.’W' Hu#a 16%%;



Hemiascomycetes

3 which form the nuclei of the eight ascospores. The lower daughter nucleus
: remains in the lower part of the chlamydospore and is often separated from
the other nucleus by a cross-wall. During these nuclear divisions the wall of
the chlamydospore has stretched to form an ascus. Within the ascus the

p A
Chlamydospore

| Figure 100. Taphrina deformans. A. T.S. peach leaf showing intercellular mycelium and
subcuticular chlamydospores. B. T.S. peach leaf showing chlamydospores and asci, con-
taining eight ascospores. C. T.S. leaf showing a dehisced ascus, and eight-spored ascus
and an ascus in which the ascospores are budding. Ascospores budding outside the ascus
are also shown. D-J. Cytology of ascus formation (after Martin, 1940). p, E. Fusion of
nuclei in chlamydospore. F. Elongating ascogenous cell containing two nuclei formed
by mitosis from the fusion nucleus. The upper nucleus has begun to divide meiotically.
G. Uninucleate ascus with uninucleate basal cell. H, 1. Four- and eight-nucleate asci. 1.

Binucleate germ tube in germinating ascospore.

ascospores may bud so that ripe asci may contain numerous buds (see Fig.
100c). The asci form a palisade-like layer above the epidermis and it is their
presence which gives the leaf its waxy bloom. The ascospores or buds are
projected from the asci which often opens by a characteristic slit (Fig. 100c).
Following treatment with potassium hydroxide the ascus wall of T. populina
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ASCOSPORE DISCHARGE AND ULTRASTRUCTURE OF THE
ASCUS IN LEPTQ AR T—AUSTRALIS*

Lindsay S. Olive

ortment of Botany University of North Carolina

Introduction

The contemporary trend in classification and phylogeny of ascomycetes is
based fundamentally on centrum development, nature of the ascocarp, and
nature of the ascus, i.e. whether unitunicate or bitunicate (Luttrell, 1951,
1955; Booth, 1966; Chesters, 1968).

Ultrastructural studies of ascus and ascospore development (Bracker, 1967;
Carroll, 1969; Furtado and Olive, in press) have demonstrated a basic
of events which seem to be common among the ascomycetes.

sequence ' ¢ _ cetes
studies thus fas completed have been on ascomycetes with unituni-

However,
cate asci.
In view of the present emphasis on ascus type in classification, an investiga- |
tion of Leptosphaeruli australis McAlp. by both light and electron micro- |
SCOpY has ’Eeen undertaken. This leaf-inhabiting fungus was included in the

family Pseudosphaeriaceae (Loculoascomycetes) because of the presence of
bi,mi(;;;t____g_aggﬂG_l'aham and Cuterell, 1961). The cytology of ascocarp devel-

opment 1n seudoplea gaeumannii — a synonym of L. australis, according to

Graham and Lutrell (1961) — was investigated by Wehmeyer (1955). In
addition, Denison and Carlstrom (1968) have described ascocarp devel-
opment in Leptosphaemlina argentinensis, a species that closely resembles L.

australis.
The terminology adopted for the components of the ascospore is discussed

elsewhere (Furtado and Olive, in press).

onal Science Foundation, Grant GB-7392.

stituto de Botanica, C. Postal 4005, Sao Paulo, Brasil. Partially
aro 4 Pesquisa’, Sao Paulo, Brasil, Grant 68/578.
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**Permanent address: In
supported by “Fundagao de Amp
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Ascomyeetes (about 40,000 sp.)

Miller,J.H. lfycologia 41{2): 99-127, 1949. Revidon of Classification of
Ascomycetes with special emphasis on Pyrenomycetes

BESSeY3E.A. Po 192"212.

Characteristics of the Class:
e O Mycelium typically septate

Spores 21l non-motile; sexual phase ends in ascus with ead—

L

ogenously produced spores (usuglly 8 in number) ; ascogenous
nyphae give rise to asci by croRier iformation;
-] e

Difaryon in crogier tip; |

fusion of haploid nuclei; ‘

meiotic division produces 4 nuclei;

mitotic division results in 8 haploid nuclei. l

spore formed Dy Free Cell Formation; (cut out of cytoplasm
in area of mitotic spindles, Epiplasm remains as residue
] ]
in ascus; also glycogen, ‘
Ascus differs from Sporangium in being a sexual structure, but

—— —
homologous with Basidium; differenc e being in endogenous svores

vs exogenous spores of basidium,
a"‘"’

Major part of fruiting body of Ascos composed o no_aryo A
T

L

contrasted with Dikaryon of basidios.

rruiting bodies of most Phycos inconspicuous ® mpared with

predominance of mycelium; reverse the case in Ascos. this

tendency becomes more pronounced in the Basidios.

(

gexual reproduction in Ascos: e

Ascogonium the female organ; antheridium the male; Process.

—

has been studied carefully in only few species (Pyronema, Glomerella)
making it almost impossible to general ize; but fundamental pattern

P8
ma,y' be d milaI‘-
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forst found in Efluador in slime

Digodaacus albidu

DeTEn My el Pl flux of a Bromeliad; later in Sweden (on Birch),
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'GJ Srg,u olom
) Cn ANt
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Two copu.l.a.;.:hr;g branches arise, adjacent to each other,

( ZALTSToSPed &S

separated by a cross wall;

. One ofichese branches becomes the female gametangium, the

"'J--.m Y

other the male (ng morphological g £f.).

the two tips now come into contact.

septum 4, ssolves.,

male nuclei migrate to female gametangium,
female ga_mret.aq_giium elongate: y male does not.
s AN

many daughter nuclei arise.

ﬁzsion.nu'cleus produced.

ME';SU - MITOS]S

ascospores £xg formed by free cell formation; other nuclei

degenerate, ., AN
spores extruded thru opening in @ mmit, as a sticky ball,
et

capable of immediat. germination.

Sexuad reproduction above similar to that found in Endogene

of the Zygomycetes, In latter, supernumerary nuclei do not

X 73 — remain in gametangium (absorbed in Dipodascus) ; also, no

sporangium formed in Endogene, only a thick-walled mrpnospo;:;%

o
ol



HEMTASCOMYCETES Guillermondf(k The Yeasts. 1920.
er,

| ) Stekling-De N.M.Sporogenous Y easts. 1931,
ENDOMYCRTALLS Lodder, J. ASporogenous Yeasts., 19234.
YBAST

' Pungi whose dominant growth formm is uni-

Importance to mans: cellular,

imdu_wmants: acetone, alcohol

e

Pathogenicity: moniliasis, (Cax dida)

thrush (mucous membr. infect.)

Y

R, < utaneous 1es ions(Blastomycosis)

e T

cent. nervs syst (Cryptocoscus)
e ity ol s B

Morphology:

zygoté converted into ascus.ie gametes fuse

L
J: e cell enlarges (ascus)
no cellulose 1-3 res

1L~ 1) Asporogenous yeasts: no known sexual re rod, (no asei)
) "False yeastst) mycelium somet mé‘g".' WL T

"} bporogenous yeasts: agei

b "True yeastg") cells divide by budding or fission,

ie Saccharomyces & Schiz saccharom

* no mycellum 7 ¥

\Wmnects s@.\s & {Eorqge ous yeasts
~—End el
i s copels (Spores & (yoctium)
myg’uvw) (L“,,J‘, 081].11’ Te Feam .I'PDI-")‘,

gaccharomyces (S only ) Candida (M only )

(wow, casie “'”'7"" Moy resii _sgasdy TO * mypeesrsre)
oy :Poﬂt!

Cryptecoccus (neith :
hJ.dceiz:I.:ng nanlyor %’
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Ascomycetes

Endomycetales

saccharomycetateae

yeast are true fungi whose growth form 1s unicellular.

AR D L A T e T AL

Alorphology of yeast cell still a mauter of controversy.

compare ideas of Lindegren, DeLamater, Wager & Penniston, others.,

4 %

chief differences in views of Lindegren & DeLamater:
S

B e bt

Lindegren DeLamater

§
Diploid number 4.

—TTN

Diploid number of chromosomes
TR,

1z,

. Chromosomes (chromatin of
. Wwager) shown by Rafalko's % chrfzisimﬁg__(pr made them
%s‘caih. i more diff. to interpret) by

believes Lind. destroyed

his staining_ proce“drg_ee. b

Believes chromosomes never divide Thinks they do,
P e e il d .-."_ -

tronsverse)]l.x

Y i

( DeLamater not included in Lindegren's bibliograply in

@
Yeast Cell)- (DELa‘—.l'I_l?_Eir cites Lind's "Cytogene theogy"
L €. QupnTe 8t .
which latter retracted since.) [mp ?:ifr;. TN e = ]

.w"

Lindegren- mating typed in Saccharo
\\__// Mass mating technique

parent cultures classified according to biochemical clif:‘:'ﬁeren.;;.aS

, (a and alpha). (19 46)
evised by Linds (1943). ie

prior to mating; then afterward agaimn.
Life Cycle

\ fl \1 (a) ) R @ -@9

1 @

R. i / etes Legitimate viable spores

‘_9’4 © } L giploid )

27y 4TI 1 U176 (aj_ fLinstity , :
O e ol A G/




Tehom,L,R. 1935. A Menographic Rearrange-
HYSTERIALES ment of Lephedermium. Univ. ¥1l. Bull.

g LW SV G e No. 51.

Hysterethecium (Clements,1209)

estiele

N sereiesees PeTipyhaes

carbenaceeus wall
Neveso., @a8¢i & paraphyses (free & bramched; fil-
; iform) :

X secees basal hymenial layer u/

R typical of

A N

siokis sieeo8Alt Dand/
%. secscse Ostidl

Generic differences based upen spere characters:

Loghoderm-ium esesss aclicular, aseptate /

G 01’1 m l.l.lo.lﬂseptau m

sterium ,.phragmespere: (septate in 1 plame) @
sterographium .... muriform(2 planes) dictyespere &p

ALES
piffer frem Hysteriales in fell:
1) Ostiele amn irregular split

2) Paraphysee elaberaté, forming a dense layer abeve asci,

3 e meristematic band.
3 No MeriSnems CLithris 8P pyoysema gp.

ssee irregular break

| )O
| JO 11
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Mycorogia, Vor. 37, 1945 B | |
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central granule (in motion)
agnicorp (FEVLEEN NEG.)

particle in magnicorp

efractive cytoplasmic
granule
cytoplasm

5

Text-fig. 1. Diagram of the yeast cell with parts labeled according to the term-
ext-fig. 1.

inology used in this paper.
I MAGEL L. ANN: Mo, BT Garp, 33,1996,
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Taphrinales A.J.Mix (1'35-136)

Mostly papasitic on vascular plants. (not obligate)

Dikaryon mycelium typical & forms major part of vegatative stage,
(resembles ascozenous hyphae & ba31d10 mycelium)

Host tissues hypertrophy; vegatatlvem mycelium mostly inter-
cellular,

Asci_in palisade laver on surface of host.

Dikaryon elongates, karyogamy, meiosds, mitosis; 8 spores formed;
these may reproduce by budding (yeast-like).
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24 ¥ 3 N. J. W. Kreger-van Rij

belong to the Ustilaginales. Filobasidium: floriforme also has dolipores. Its
haploid form agrees with Cryptococcus albidus.

KEY TO GENERA OF BASIDIOMYCETOUS YEASTS

1 Ballistospores formed: 8 e e v e 2
1. Ballistospores ot formmed. L o o S i Sy NN A M 3
2(1) Mycelium with clamp connections . . . . . . . . . .. . . ... Sporidiobolus

The two species in this genus, S. johnsonii and S. ruinenii, have been isolated from
leaves. These yeasts are red or orange, and they follow cycle 2 (p. 22). Laffin and Cutter
(1959a,b) assume that meiosis occurs in the yeast cells and not upon germination of the
chlamydospores.

2'(1) Mycelium without clamp connections . . . . . . . . . .. .. ... Aessosporon
The life cycle of the single species, 4. salmonicolor, was described by van der Walt
(1970b). It follows cycle 3, but on germination of the chlamydospore the promycelium
is not septate and yeast cells are formed at the tip only.

3(10) Cellsred or 0TanE e s o Rhodosporidium
The four species described can be differentiated by the shape of the chlamydospores.
Most of the strains have been isolated from marine sources. R. toruloides exhibits
cycles | and 2, R. sphaerocarpum, | and 3 (Fell er al., 1970), and R. diobovatum,
cycle 1 (Newell and Hunter, 1970). They may be considered as perfect forms of
| Rhodotorula glutinis. The fourth species, Rhodosporidium malvinellum, has been
| described by Fell and Hunter (cf. Fell, 1970b).

1) Cellsthyalme uNaeRnl () | . o 0 e O T S ST 4

4(3’) Basidiospores terminal on basidia . . . . . . . ... ... .. Filobasidium
Olive (1968) described the first species of this genus, F. floriforme, isolated from
Eryanthus giganteus. The 5 to 8 basidiospores formed on the long erect basidia
have a flowerlike appearance. The species described as Leucosporidium capsuli-
genum from cider and sake-moto also belongs to this genus. It has a weak fermenta-
tive ability. Both Filobasidium species are heterothallic.

4/(3") Sporidia lateral on a promycelium . . . . .. .. ... .. Leucosporidium
Most strains of this genus have been isolated from Antarctic soil and marine waters.
They generally have a low maximum temperature of growth, namely £19°C. The type
species, L. scortii, is heterothallic, and the sexual cycle represented by schemes 1 and
3 are found in it. Five other Leucosporidium spp. accepted by Fell and Phaff (1970)

only show the scheme 3 type.

IV. YEASTS CLASSIFIED IN THE DEUTEROMYCOTINA
(BLASTOMYCETES)

There are two families, the Sporobolomycetaceae, characterized by the
formation of ballistospores, and the Cryptococcaceae, lacking this charac-
teristic.

A. Family Sporobolomycetaceae

Budding yeast cells and/ or mycelium oceur with or without clamp connec-
tions. Pseudomycelium may occur. Ballistospores are present.

AINS w oATEE, IOes, Susu an. 15F3.  ThH— Anéd

:I\U‘A.

2. Yeasts and Related Fungi 25

The yeasts of this family, defined by Derx (1930), are considered to be
imperfect Heterobasidiomycetes. The genera Tilletiopsis and Itersonilia, in
the description by Derx (1948), have no budding cells and are therefore not
included in the yeasts. Since they are classified in the same family with the
yeast genera Sporobolomyces and Bullera they are discussed here. Sowell
and Korf (1960) considered Sporidiobolus and Tilletiopsis as possible syn-
onyms of Itersonilia. Strains of all species in this family have been isolated
from plant materials and especially from leaves infected with rust and smut.

KEY TO GENERA OF SPOROBOLOMYCETACEAE

1% Budding-eellstormed SIS it SRS o foENe i W SRR S ST e 2
IaNorbuddingicells:formed INEEHRIISARMET ST MR || S e N e 3
2(1) Ballistospores symmetrical; cultures cream-colored to yellowish . . . . Bullera

There are four species of which B. alba is the type.

2/(1) Ballistospores generally asymmetrical; cultures red or pink, exceptionally cream-
C0] O e e I i Sporobolomyces
Phaff (1970) accepted nine species. Mycelium without clamp connections may be
formed. The ballistospores are kidney- or sickle-shaped.
3(19)Mycelium‘withfclamplconnections T Itersonilia
Three species have been described, of which the first one is /. perplexans. Sowell
and Korf (1960) isolated a mono- and a dikaryotic phase from this species; the
first could be obtained from the second, but not vice versa. They observed chlamydo-
spores in both phases. Since a complete life cycle was not yet described for this genus,
it is provisionally retained in the Sporobolomycetaceae. Tubaki (1952b) and Olive
(1952) both studied Irersonilia spp. The ballistospores in this genus are kidney-
shaped.

3(1) Mycelium without clamp connections . . . . . . . ... ... .... Tilletiopsis
The ballistospores are sickle-shaped. Nyland (1950) described T. washingtonensis
and 7. minor. He observed hyaline chlamydospores. Tubaki (1952a) also studied
Tilletiopsis spp.

B. Family Cryptococcaceae

Budding cells are present. Pseudomycelium (Fig. 2), true mycelium, and
arthrospores (Fig. 5) may be formed. Cultures are cream colored, yellow,
orange, or red.

This family comprises imperfect forms of ascomycetous and basidio-
rny_cclous yeasts. The differentiation in genera is mainly based on morpho-
log.lcal and, exceptionally, on physiological properties. Among the latter, the
assimilation of inositol very often correlates with the capacity to form starch-
‘llke compounds in the capsule. Lack of features of sexual reproduction often

Impedes a satisfactory classification and results in some very heterogeneous
genera,




HELOTIALES

The Geoglossaceae of North America
Key to the Genera from E. J. Durand in Annales

Mycologici 6 (5). 1908

A. Ascoma stipitate, clavate or spathulate, the ascigerous
portion usually more or less compressed, rarely
subglobOSE...._................-....Geoglosseae

B. Clavate, the ascigerous portion not or only slightly
decurrent on opposite sides of the stem,

C. Spores small, elliptical, cylindrical or
fusiform, continuous, Plants bright colored, . . Mitrula

C. Spores long=-elliptical to cylindrical, -
3-many septate when mature,.

D. Ascomata Bright colored, « + « o ss » s « «» » Microglossum

D. Ascomata black or blackish.

E, Spores hyaline. « « o« « » s s o s ¢« » o« « Corynetes
E. Spores fuliginous or brown.
F. Hymenium without spines or setae,
G. Ascomata viscid-gelatinous.

Paraphyses continuous down
the Stem‘. s & 8 ® ® ® a8 & ® @ & @ Gloeoglossu-m

G. Ascomata not viscid-gelatinous;
paraphyses confined to the
Hymenium, « « « » » « =« » » » « Geoglossum

F, Hymenium beset with spines or setae ,Trichoglossun

B. Spathulate or fan-shaped, ascigerous portion decurrent
on opposite sidés of the stem. « « « « » » » » » » « » j,Spathularia

4. Ascoma stipitate, pileate (or sessile in one genus with
‘filiform spores)I e ® 2 o 5 % 9 8 & 2 ® 2 8 & e’e o2 s 8w e cudonieae

H., Spores elliptical-fusiform, ascoma gelatinous. « « « « Leotia
H. Spores filiform or filiform=-clavate

I. Ascoma fleshy=Gelatinous, asci very narrow, spores
filiform; plants aquatic or semi-aquatic

Je Stipitate....q....oo..,....o...Vibrissea

J. Sessile or turbinate. « « « o o o s « ¢ o o » ¢ » o Apostemidium

I. Ascoma fleshy=leathery, asci broadly clavate, spores
filiform=clavate; plants terrestrial= ¢ o 9 o » ¢ o & Cudonia

.....



MYRIANGIALES ( 100 spp.)

Almost all parasitic in vascular plants.
Monascal locules (not true perithecia).
stroma regular to lobate.

Stroma in some spp. fused with host tissue.

STROMA: "vegatative 'matrix, variable in extent & structure,in or
upon_which spores are porduced.
Miller says: "Myriangiales may have arisen .... by the reduction of

number of asci to one or uniascal locular forms may represent
S S it b 2

P

a primitive ancestral type for all forms in which the ascal

plectenchyma dewelops in a stroma & is not sarrounded by a

special wal, such as found in : Hysteriales, Phacidiales,

< ey : 3 Hemisphaeriales, Dothidiales &
p¥E . BiTuwieare  AfCH

i %efﬂ ) Pseudosp}g,_aeria_]_.g_g o
\&{; \ \ L'Q.-_Q&]f is a::v:\ ty in )

a slroma«—"" 2

DOTHIDIALRS(7008pp. ) ! see: 0”?_%’29’%51924' Mycologia
}  Many parasitic.(Tropical & subtropical) Sl 8

 erioResTarT wili
"p eclial" wall not well differentiated.

Stroma carbonaceous outside: light within.
stroma superiicial or erumoént.g T

L Pseudoostiole formed by disintegration of pseudotissue

(lffic-movsl_)
nle n[several \r o o Poritleain .
c with[severa ascil ..:J g S
stroma
.es hOBt (
Akl
] ___ puTer ajcvs W
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b Chivers,A H. Mem,Torr.Bot.Cl., 14: 155-240. 19 Monograph of
Chaetomium & Ascotricha.

no paraphyses; 195%, )q7¢P. o ILLUS-

Sk © TInpoth. Disgses?
- S’om_‘m-@m , S‘f’aﬁaﬁm:ﬂw
sordariaceae

GRaRye perithecia usually sunk in substratum; paraphyses
(Fimateariaceae)

F&5 |“ FUM{,J

peesent; aaclygeliquescent spores surrounded by

hyaline, gelat.inous envelope; commonly (coprophiiic.

‘GI‘iffithS,D- ExSeavexykxdf, Mem.Tor.Bot.Cl. X 1l: 1-34. 1901.

N.Amer. Sordariaceae.

& Seaver,yF, J. Fimetariaceae . N.Amer.Flora 3: 65-88,., 1910.
SPHRAER IQLES N ONTAwio, ywn\V. ToRenTo

(ﬁ,J R -F, 193 ¢ sruou.-s oF corRofhritoV)d
{ .

cHﬂE‘l‘E Romnﬂbm 2 JGosPpERwvwr, ) ELITSC
sTuD, BsoL  SER. nNb, 3' H:;:M\“K"‘“ cﬂnmmwm

Pa—126. Sphaeriaceae )

nid, rhaeanm,

Perithecia usually free from substrate; wall leathery to
carbonaceous, more or less brittle; without stroma; perithecia

_ papiilate; mostly saprobic.; spores various.

NS Y7

o — (_Rosal;_j_.nia sometimes placed here; but Miller & Martn
place it in }erariaceaea Nevrospo AR

o

3 ;::;.’.-cmwvi

o eratostomaceae,»
Sy

Perithecia with long beaks, walls leathery, spores ‘arious;

e

mostly saprobic. 2

Ceratostomella (Ophiostoma) causes sap stain of ivoofi_
ﬂ,[l"ﬂ.f! Y Du'c’f e
S ————

“Hw

(mycelium penetrates wood).

Y L
pe
P perithecia beaked; a,gg.i. thickened at tips, many parasitic (or

robic) on vascular plants. - &
B 3 e uodps.  faio t

Gnomonia without stroma,

G omerelk "

4 PRI ' ek at tips)
ant InstHisesphaerellaceae: seagel not phigh L
-"f,'{!i & ‘Afllf' .(C}'Uﬂ*. e B [ >

vENTYRIR 1VEY p e Bl




#MILLER, Julian H. A Monograph of the
World Species of Hypoxylon. 158 p., plates.
xolin. $6.50 GEORGIA, DEC. 30
Over 35 years of study lie back of this ;

ook which gives the species of Hypoxylon — PER (THET 1A
d other genera in the Xylariaceae. The A mhhﬂﬂ"‘"’%-‘ C ephDEE
Cll1“ef (f:-ha;lractcr_s %scd in separations are v L";‘:.-"» (& e S .

those of the asci and ascospores and those of / i

the surface characters of tFl,m stroma. (G 49 {Wlarlaceae f,

spores l-celledy DAL —

Hypoxylon, Rosell.’mj.r:x..f"“"‘"'“"’wJ

( Aolviwnres ) g“’/ P wﬂ :

E Melogrammataceae) (spores l-many celled).

wELL=pGE 1i6y  FSEvbo (AR ENA,

{snsr STEVTY

Xylaria, Daldin

5

:tcLﬂﬂfﬁ)

T2 e @ 5(5&7'{

Endothia: CANID fa " TN Siokb AW chAMOERAS N SrYR g b 8
“-;&h‘ : 2 5
( DsTgEd &Y Bir i, ’”{fj_n>- {
- ...-";:‘m'\ ——" ¥4
gléé&ﬁlgiﬂaygg '
etz . )
{'vﬁ_-fﬂﬁﬂ/ﬁp P;‘XZ;?A‘; Pfﬂﬁfl"‘fff‘f FrtAari e AT AT '/'-? ;/"‘:' /
: Do RTHE ygiep }_...—-«--ww--“""‘“ g o))
AL WeHMEYET 1923, Vies
v.micH. ; e S -
Benjamin & Shanor _ Laboulbeniales Thaxter,R. Monograph
SpEg&ZZini’Co ]

Small, parasitic {“\) on insects & arachnids.
Fungi traced back to red algae (Floridae) on basis of similar-

arities in sexual process. etc.

Hysteriales Ainsworth & Bisby. Literature,

Hysterothecium; (elongated slit) intermediate bet. peri

& apothecium.
Hysterium, Glonium, Lophodermium.

Phacidiales
Membrane covers hymenium till mature; then stellate splitting

Clithris, Rhytisma, Coccomyces.

‘Helotiales (7 Fam. GWM : Geoglossacaea
Sclerotiniaceae

Asci inoperculate; Helotiaceae
Patellariaceae
Mollisiaceae

Digitized by the Hunt Institute for Botanical Documefitdtion
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Notes on Yeast Cytology

Nagel,Llilian, Mo, Bot: Gar@. 33:249-273. 1946,
New terminology:

1l

Parvicorp: Feulgen pos., non-homogeneous; constant cell
R el
entity.

Magnicorp: Feulgen neg. (nuelear vacuole,

Central granule: in magnicorp; "balled up chromosomes

offi Lindegren,
it C.C.Lindegren:

"The yeast cell contains a nucleus composed of a
hemisphaerical centrosome and nuclear vacuole; the former

contains the centroplasm, the heterochromatin and a central

olus;
clear area; the latter, the chromosomes and the guclell; x the
_cytoplasm contains the mitochondria .7
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 ———n { }
Y east 0lo PR mind, DY
PR [ IR .
- - . I~ C&vd‘-' . ,dl_)._"d'ﬁ-' /-_:. :‘ ~ I \
Introduction) fFor?  S0N° 2 pani #l e ff
£ Suee — £ NDamve 3

1. Extensive study begun in 1898 by:
Jansens & Leblanc but especially
by Wager mh,he same year j,and by
Wager & Peniston i.n 1910,

2, From that time to present (as illustrated
in work of Lindegren)(1949), various
int.eggretations placed on cell st.ructure.

READ:
3, HgkX Negel(1946) in Ph.D. thesis on yeast
cytology: "after 100 yrs. of cytological

work, the orgenization of the yeast nucleus

is still & matter for debate smong author-: -

itiee, even as to the most elementary points",

. Mimeographed page shows some

on which there is still "debate".
D
69 2

- : ') L o P g r—'
> ’ x 778 ] LS r‘; -
Q The pmblel;;} 8 e

of the points

b. Staining series- Heidenhain @ unter-
stain

conclusion on thigobimw Glengat 4

mm‘h\‘\ m;cﬁ‘osc::»#s DemonSTRATIONS L |
CONCLUS IONS:) PHASE, A5 N AINDEGREN.

e g e L

74 Confi rations interpreted as mitotlc
CEMETICS & e

1 A SeE .
identified, (VD T, .~ “bmigon,

See microscope demonstrations. P ncu
5

- A et

"""'3--._‘_‘....‘
.C., Comparative cytolo
C. Comparative cytolomy

| a. Lanterm slides:

inte ggretat:l.ons.
§seems To BE:Z BT i ;
2 @Guillie
sToiN Do feu USE S G (13251;10116
Kater ('27)
Beams,Zell('39)

P

E. Demonstrations; (oi- rmm&%.)
1. Saccharomyces mycelium stained in
Fe Hematox-Fast Green :
Bouin's fix.
2. Giant yeagt mitosis ?

Nawashin - Giemsa (Robinow
3. Saccharomyces mitosis ? )

Nawashin- Fe Hematox,

(..,ab"‘)
4, Publications: Ann. Bot. 1898, ,1910

Mo.Bot. 33 : ! 46(!’” ﬂ"ﬂ.)
tLindegren '49

1 pifficulties: cell size, 5-10 u. e REPRA U Zell '#§ '39
cmPRT ., Lowy '49
techniquesy f fix.,at.ain }f;,f;?,: S9ep
i f" N ”ﬁTF‘G!‘KK ;,'.31:1' Nea "f”':‘;ﬁb‘ Sl"”
ZM briefly reviewed: : T,
— a. Tixation series; Nawashin ,Eouin
2 Time series.
_fUr[H/ ;j"; 6,12’18"2'4_ hrB- g

\\ w‘i‘ 1 BEles gl

Dotanic




INTRRPRETATIONS

LS 4

OF DISFUTED EXTITIES OF CELL ORGANIZATION BY VARIOUS INVESTIGATORS OF YEAST CYTOLOGY

/3
5

-

4

Cell Jansaens | Gulllier- | Wager |Henne~ |Kater, Winge end | Badien, | Baams et | Brandt, [Lindegren,

entity and mond, 034 end berg, | *27 Leuatgen,| %37 al,,'391 " 148

<ts Loumc‘ |10.'20 Penias- '16 '35!'37
s, &EL % .% ton.

;?-,liu.:‘if),i%affr.'ig_: €30
Pervicorp| Fart of | Hucleus. | Hucle-{Nucleud Yuclsur |{Nucleus - | Nucleus, Nucleus | Buchrom- |Centriole .
.| nucleus | contain- | olus contain- {probably |2 chrom- atin of |(bipart-
eVl & B TR (gome ing nu~ ing nu- |2 chrom= | osomes nuclens ite)
N times cleolus cleolus |osmomes in both (2 chro-
nucleo= (approx, haploid mo rome
lua?) 8 chrome and equives
oscmes) diploid lents)

Hagnicorp | Part of | Vacuole Nucle- [Vacuolel Vacusle |[Vacuole Vacuole | Vacuole | Vaouole |[Nuclear
ol GE N — nucleus ar : vacuole
et~ vact-

ole

Particles ? Mete-~ Chro- {Volutin] No pare (== Volutin - Metachro- |6 pairs of

in magni- chrome-~ matin ticles matic chromo=

corp (may tin (vol~ | net— in mag- granules |somes

or may noti utin work nicorp

be in mo-

tion)

Refrao- ? Basc- Volu= [Jolv- |Metachro- - - —~— Volutin - -

tive, non=- phile tin tin? matic equive-

fatty gran- Zramiles lent of

cy topias- ules (often a hetero-

miec retlicu~ chromatin

granules lum ex~ and

tending nucleolus
out into of higher
cytoplaam organinmg
from aleo metas
parvicorp) chromatin
Companion ? - Chro- e o —e - e e h-!anttoned
body matin
patch
Huolaq-_ - Centralj -- - .= —-— o == - Poaalbly
i28d Hy the Huhv¥ynstitut anical{Documentafrefh: we

F




ORDER SACCII&ROMYCETALES

Fra. 112, SacchammycetaIES, Family
Saccharomycetaceae, Sacecharomyees cere-
vistae Meyen. (A) Cell before beginning
of formation of bud. (B) Bud formed but
still without nucleus. (C) Nueleus push-
ing out into bud, (D) Nueleus divided,
with one daughter nucleus in each cell,

(After Guilliermond: Ann.  Mycolog.,
2(2):184-—189.)

; . Saccharomyeetales,

I‘slc];agsjz:i. (A) Two ascospores (aand B) have, w
do::gt dding cells (1-4) with hn.plm‘d nuclei. (B) ¢
o o ated and formed bud (a) with diploid nuel
Sl n of haploid buds in the system from g
fmm::;t(;?e B have conjugated and produced the diploid buds (a), (
asCos

Family Saccharomycetaceae, S s para-

ithout conjugation JAppmod systems
ells 2 and 3 from ascosporer ahave
eus, and there has occurred further
scospore B. (C) Cells 2 and 5 from
b), and {e), and

ther diploid buds (b) and (¢) have developed from the previously formed zygote.
furthe:

11 o | ‘mentat : 2['29_]1 1 2._)}—2?? )
(CO-L Glu!llerlllmld nm. fCJ nen n’t)?hb, ' al, ,\-
k? ,

343




SPEGAZZINT : LAS LABDOULBENTIALES ARGENTINAS 403

'Y VL Cellula geminata ventealis infera sen sexta — célnla apareada
e ventral infevior o sexta. '
VII. » geminata ventralis supern seu septima — célula apareada
ventral superior o séptimi
VITL, » intermedia seu octava — ¢élula mediana u octava.

s
a

L_‘______ e e S Ty
- = =

IX. » hypocarpa dorsalis scu nona — célula basilar o pedicelar
dorsal o novena.

X. »  hypocarpa ventral seu decima — c€lula basilar o pedice-
lar ventral o décima.
1. Septum basale v. primum — tabique basal o primero. : )

Gl »  subbasale v. secundum — tabique subbasal o segundo.
androstichi v. tertium — tabique del andréstico o ter-

3= »
Cero.
4, »  subdorsale v. quartum — tabique subdorsal o cuarto.
3. » ° intermedium superum v. quintum — tabique mediano su-
perior o quinto, 5
., Digitized by the Hunt Institute for Botanical Documentation

o T— :




Hemiascomycetes

(sometimes known as S. ellipsoideus) is also used in wine-making. Saccharo-
myces cerevisiae 1s found in nature on ripe fruit. Grape wines are often made.
by spontaneous fermentation by yeasts growing on the surface of grapes.
Because of the economic significance of yeasts there is an extensive literature
on their cytology, genetics, ecology, nutrition and physiology and on the
technology of yeast (see Cook, 1958; Ingram, 1955; Reiff er al., 1960). The

VT e

bl Ta i mhd e ak

Mitochondrion

Bud vacuole

Bud

ST

Nucleus

Pore in
nuclear
membrane

T

Vacuole
Vacuolar
membrane

Cell
membrane

Bud scar

Cell wal

Vacuolar
granules

Storage
granule

Figure 97. Saccharomyces cerevisiae. Diagrammatic representation of a section of a budding
yeast cell as seen under an electron microscope.
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LIFE HISTORIES AND HETEROTHALLISM
OF THE RED BREAD-MOLD FUNGI OF THE MONILIA
SITOPHILA GROUP

BY

C. L. SHEAR anp B. O. DODGE
(Contribution from Bureau of Plant Industry)

Reprinted from JOURNAL OF AGRICULTURAL RESEARCH
Vol. 34, No.11- : ': : :  Washington, D.C, June 1, 1927

b

PUBLISHED BY AUTHORITY OF THE SECRETARY OF AGRICULTURE, wrrry
THE COOPERATION OF THE ASSOCIATION OF LAND-GRANT COLLECES

U. . GOVERNMENT PRINTING OFFICE ; 1927
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EUASCOMYCETES * Plectgspﬁg_g — producing locu les, not
yhabitid ot Lol true perdthecia,

Burotdales (Aspergillales) (120 crr)
* purot ae. .
? —"'—"i“a'cfn_t.erlor of ascocarp filled with spores & sterile elements;

k. (CIeistotheciumjwith
ie a MAZAEDIUM, zb. Omygena & Elaphomyces . pewdery spere 'z':luass)

some spp. of Penicillium & Aspergillus have perfect stages but mostly

known in imperfeéct state.
Perfect state produces ASCOGONIA & ANTHERIDIA as in other

Ascos with knewn perfect states.

sess00s Pseudoparenchymateus wall %

o

Aspergillus A
8P.

or
Penicillium

jMfs 0. Ascus withm speres ("pulle "
: . Yy wheel"type
(Asci disintegrate, releasing spores intoygaerity)

Ascospores upon germination, produce somatic hy?hae.
N
Conidia of imp, state " " u)

A AR CES S
(erFeeT sTA#TES

Emry et ffr:
* Onygenaceae

3 Stalked ascocar X
hooves (hoofs), p with firm peridium; on horns, feathers,

eosss Mazaedihum
O.corvina on feathers.

. ina on horn, bone. R
sfesss.0e Stalk Qs'gll—-— 4

eo s bony substrate

Elapbomytaceae
DA TuberloiNPGSeic ascoearps; no stalks, superficially ' .

e eessss peridium see: Dodge,C.W. 1929. Ann,Myc.

E... -++ mazaedium SR v
@' pe— Miller,J.H, 1940. My® logia 32:
‘eﬂb‘ 58'{-35 *33,538-340
' : alsp: __-: - &
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s heewnni S A R Gl i Segrivs)
Ji{craTaiot 5?:-‘_*--‘:. SRV T R S ,-,_LEE'NPHERHI-'

_LAYER OF
| L EHROMAT/V

iips e TEliT)
L &yuciene] |

T VACULLE
S (WvelEvs )
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fn'rrf Su le‘ ﬂncé‘

1 Wit i o |

Fin, 1. Yeast cell f
’ &) " rom ) - 3
A”ﬂ Gor 24.. *s‘\\saght‘:’ t""l F’(‘Il“lhtll”.

- (FeviceEw +)

arvicorp (cw‘fffﬂ-“)

companion body

central granule (in motion)
agnicorp (FEVLEEN NEG,)

particle in magnicorp

rytop asm

"
Text-fig. 1. Diagram of the yeast cell with ing € I
inology used in this paper. PR P Peled acperding o the serros )
i
NAGEL L, ANN. po, BeT GArp, 33, ,1%. |
: . o

n . o - AT g ey




084
1y

Fic. 5. Mitosis in the yeast cell. (a) Twelve chromosomes attached to the wall of the nuclear vacuole. (b)Y The chrono-
somes vairing up, still attached to the wall of the vacuole. (c) Six pairs of chromosomes free in the nuclear sap. () Ag
tion o1 the six pairs into a complex. (e) A fully formed nuclear complex, (1) Longitudinal split producing two con

(z) Two separated complne.:' following the longitudinal split. (h) Chromosomes from one complex passing into the b YRevers.

Jex: pposo-'m-w’ ¢.C, :f}y, Twe y:nr C’ta, 7S Genories

Ano C';-Nu),, A €~z¢

|
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C(wveLevs) ol -
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7 ZCuRomnI7W [} : B
©h) wETWenK il
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Ly 1l L ;_"_I' . ! f ey
! : |
kb Yeast cell fr ! :
e T i\ om Wapher and Penni
i AN 6T, 29 45 gy tﬂ?'o I Penniston. :
e e S e et S O O, S, A0 UL e !
&
(Fevice™y +)
arvicorp (uﬂ"'f“"‘-“)
companion body
entral granule (in motion)
agnicorp (FeVLEEN NEG,)
particle in magnicorp : i
ofractive cytoplasmic
ranule
cyi‘ap asm
Text-fig. 1. Diagram of the yeast ccll with parts labeled according to the term- nat
" inology used in this paper. I T
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e qu ,g&fﬁazhti”““ W facrs® :
= D e s
R TR R
KScTipt IloeeD
AP P2,

em%m H Z f,g.”’mMuf o
HIaaE
resentative genera:

;: K&ee E.B. Main )
y =lium penetrates insect bodies & forms sgl gt&g.

é$ Elaphomyces(found in B.R. Jan. 156)

R (see Mycologia 26: 220.)
(" Myc. 27)

13 lav1ce£s (bee Tulasne S.F.C, 3. 1865.)

sclerotla formed in ovaries of grasses & sedges. Fungus
entirely replaces host tissues. Becomes hard & externally
e 1 S T

blackish. Sclerotia fall to ground & winter over; germinates into
stipitate stromata. Asci operculate, cylindrical with filiform
spores.
(sclerotla of C. purpurea calledm)

51&07—1"“
wECeTIIN B s
HYPHRE > ¢onin,ia (hseer ):rﬂ:ﬂ!»n)
~ .ch;KoTWm (ars)

1450- S
) Balansia (See Diehl ) p3 O Abre, anMnJ.4n

Y 4’ SClGrOula on stems of higher plants; (not. orignatlng in
ZL’/,,zfovaries). Stromata shnrt-s%%gggépe or sesaile, artsing from

|
sclerot%gﬁ“

FEpa A
s =L S QReang. »
Pllecsier = © Boote




m.&; evs )
—
Powéery mildews all parasitic (obligate). Mycelium mostly
superficial, with haustoria penetrating epidermal cells.
[ o O e ¥ O

—Erysiphales
\ f S1 (&N MF\’

R

Hyphae almost always hya];}gl' ne (dark with age in Sphaerotheca

S

mors-uvae), abundantly septate,;
TN N
stunting or curling of host tissue common but not killed.
Sometimes witch!s brooms formed.

— 3 groups distinguished on basis of relationship of |

At P A A N 02

WL to» Tonks

st A

'@Q}ﬁopsideae; endopa rasitic, ie mycelium branches

R S

v
in intercellular spaces of host after entering stomata.

zb Erysiphe taurica .

L/.
% Phyllactineae: hemiendoparasiti¢. superficial mycelium

A A MO S T e e, b By LN

o
& special internal mycelium as above, with haustoria.

Phyllactinia sp.

Y
% Erysipheae: ectoparasitic, Mycelium entirely superficial.

Conidia differ from above; ie in chains,

r Erysiphe graminis, Undinula sp. !
r'-“

Stevens,F.L. Monograph, Mellolales  (Meliolaceae in Bessey) S |
LS 3 0 - (i I

Fraiting bodies resembling perithecia, but without paraphyses & peripfs
. ses.

Hyphae .usually dark (unlike above); (sooty molds).

" Perithecia" without appendages.
(locules) e 2 o '

Hyphodia in some genera (zb Meliola ); ie branched creeping hyphae
.mu:ﬁ"”“' ' R
A which anchor the locule & produce a haustorium.

L]

scorias spongiosa (on front cover of Ellis & Everhart, N.AM. Pyreno.)
Digitized by the Hunt Institute for Botanical Documentation
g ;

e . e



Harper,R.A. Carnegie Instit. Pub. 37: 1-91. 1905. Sex. Reprod in cettain MIld

e ( F/za e BN -4-1% !
ETula’.“Sfi, Lie Re&Co SEloFung l; @@E‘ aft&s«)) ‘,f’ rl?\":, sﬁi/‘)'

Mostly papasitic on vasgyular pls .1‘c..:, mycelium mostly ‘superficialj
__'_.__-_____‘...\

without ostiole, dehiscing by apical tear, Kpidermal cells may
———————— -

be penetrated by haustoria. Perithecia arise on external mycelium.
(Conidia prodiced). Cleistothecia. |
% BErysiphaceae (powdery Mildews):;
Salmon,E.S. Mem.ToresBot.Cl. 2: 1-292;&! 8 ted of flowering plents mostdy in
(2g™ .5 "= Monograph . 1900.

o *Iémpe%'at% zones of worlm,

O SERera vecognized by Salmon: Perhthecia with d:.stinc:tte appendages.q

AT

,l'l%ghaer?“fﬁfca & Podosphaera ..... with single ascus. . .
Er'ysﬂ)he, Uncinula, Pbyllactiniaf eMicrosp a ..@eral asci
Rz Pt RTINS SR i ' S

Vary in destructivness from mild to serious. v C/ ‘
zb. E. graminis often very destfictive to small grains world over.
S. humuli destructive to 1mps (Humulus lupulus) |
M. alni Common in U.S. on Syringa vulgaris.

U. .necator harmful 7o) Eumpean grape. 1
_ 2 ﬂ"' "pnl’ﬂﬁ -~

Phyllactinia m& Sphaerotheea

v Y iy AsoL
r v gl -, ey (:; ||amalieumsmu)- ( %2‘"‘1

———

Conidla of Order hyal:l.n_e, _oval, i—nucleate, thin-walled,

r—— ————A G

germmate by germ tube-

N D v

pe__x:_::jc::l_l:e_pla always without stroma & no ostiole (cleistocarp).

Begins dev. in summer, matures following Spring,



A

S -_z:w%’ see; Stevens,F.L., 1916, The Genus Meliola .
e o, in Porto Rico. Ill.Biol.Monog.2( 4).
ek TOLALIS,
T (about 600 spp. of Meliola)
&
f?if‘-o superficial, black cleistothecia; pa.rasit/ic with haustoria.

e M Distinctive mycelium: hyphodia &_ﬁg,et.ae_b,) [kt N
ale ¢f- ~ .n-:u-:-- <
8% ]( ngsually their effeet upon the host iszxx sffLigh‘t. «o' (SteVens)

enusn Meliola predominantly tropieal. nv‘?-?‘wwﬁ" yel » W
G Liola p ly D\ ST M e,

Asci 2,4,0r 8-spored. 7 STiqmuT2 Fo1v

erected by Clements & Shear(1931)
_MICROTHYRIALES— (mostly tropical leaf parasites)

see: Stevens,F,L. 1939. The Microthyriaceae.
I1l. Biol. Monog. (59 genera, 700 spp.)

Fungi with simple perithecia, superfieial, black, swreser=sl,
membranous 0 carbonaceous, dimidiate (with the outher wall covering

enly the top), flattened, context nearly always radiate.

with paraphysoides(pseudoparaphyses)without free ends
( Onasdpvote)

(s Tone Prieeis ) & c--unequally 2-celled ascospore ‘
er
(& —— ssees flat basal hymenial lay . « POT'E

(Psevpo-ostal
( HEMISPHAERIALES)erected for these fungi by Thiessen & Sydew (I913) (L7 376 Enows

Historical: 1886. Saccardo included these fungi in Dothidiales,
191-3. Tho& Sy'do creat ed HEMISPHAERMS.
1915, Atkinsen considered them derived from Phacidiales &
Sphaeriales
1918, Arnaud included family in Pyrenomycetes.
1920, Doidge & Ryan. followed Th,& Syd.
1931l. Clements & Shear created MICROTHYRIALES,
1939, Stevens follewed C,.%.S.

1949. Miller, J.E fOllQWB Cc&.So (wm l‘gil 45. (21 :%-127. 194 ).

R;vidion oi hlassifica on
ol Ascos with special emph-
Anders. The System of Pyrenomycetes. asis en Pyrenomycetes. !

au:mgka;mk Botanisk Arkiv 1o@2)s 1953.
Copenhagen. 163pp.
yannfeldtyJ.A. 193%. oluduen uper ... inoperculaten Discomyceten. Upsala.

-

. | r 3 g B 8 4 o7 Sl . _-:
Dicitized bv Hunt Institute for Botanical Documentation
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The ascospores are hyaline, except in Astomella. In all American
species they are unicellular and oval. Four small genera are known,
however, three with two-celled and one with four-celled ascospores.
The number of ascospores in each ascus varies with the species and
usually within the same species. For example, according to Salmon
(1900), Uncinula aceris on maples regularly bears eight, rarely six,
ascospores in each ascus, but Erysiphe cichoracearum has only two,
rarely three, ascospores to the ascus. Erysiphe polygoni usually pro-
duces three to six ascospores to the ascus, but may have as few as
two or as many as eight.

For an excellent, detailed discussion of the powdery mildews con-
sult Yarwood’s paper in Botanical Review (1957).

Classification. In 1900 Salmon listed forty-nine species of Ery-
siphaceae distributed among six genera. Since then the number of
genera has more than doubled. Bessey (1950) recognized fourteen.
Only six of these are found in North America. These may be recog-
nized with easc in accordance with the characters employed in the
following key:

SIMPLE KEY TO THE NORTH AMERICAN GENERA
OF THE FAMILY ERYSIPHACEAE

A. One ascus to the cleistothecium

B. Appendages mycelioid, indefinite Sphaerotheca
BB. Appendages definite, their tips dichotomously
branched Podosphaera
AA. Several asci to the cleistothecium
C. Appendages mycelioid, indefinite Erysiphe
CC. Appendages definite, rigid
D. Appendages with a bulbous base Phyllactinia

DD. Appendages without a bulbous base
E. Appendage tips dichotomously
branched Microsphaera
EE. Appendage tips coiled Uncinula

order MELIOLALES

Because the Meliolales resemble the Erysiphales in several re-
spects, many authors group these two orders into one under the
latter name. The differences, however, are at least as great as the
resemblances, so that separation is probably justified.

The mycelium of the Meliolales is brown and mostly immersed in
the substratum. The hyphae in most species bear characteristic

1~
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Ellis & Everhart. 1892. N.A.Pyrenos,

Seaver,F.J. Hypocreales. N.Amer.Fl. 1910.
“Fitygers1®, I. Hypocreales of Iowa. Iowa Stud. Nat. Hist.
«—_Hypocreales (about 1000.s8pe)

‘ Perithecia bright-colored, fleshy, not carbomaceous (as in many

Sphaerales). Ostiole is apical. Stroma varies fromm compact X

v TRIES,
fleshy tissue to cottony subiculum. mn,f?’ ,,gww.gy—,

Asci 4-8 spored; some species, spores bud.

Separation of this group from “Sugp?gfg};gs conventionally based
upon color of frulting % bodiea; tilis isﬂ_ggﬁ_‘ggﬁg‘g&gte. Mode
of de:;.m.of perithecia should form basis for distinction, but at
present, inadequate knowledge .

Distinctions within the Order based uponj stroma present or not.
:"S- fﬁlPH;SES Aliely F_f_" waLtg Twiw m&‘ ~—

SEuAEMRLE smemas  Pelithecial location.
‘ fsevoo 165 . v MLLS vwifesm T"M i 8 L TR
Mo eREALES « _“m R RLR , spore type. L
TloeqSakFs’ i P yP _
y Nectriaceae ... Perithecia superfielal: Nectiam Hypomyogs,Sphacrist
es |
o5, Hypocreaceae o.. " partially or completely immersed.

Cordyceps (parasit. irﬁnsectsj

Clavicipitaceae .... long, slender spores; no_parapiyses;
poorly dev. perdth, walls.

More abundant in t'z:‘gg%gs than in temperate zones. Habitat
various; ie some parasitic onh;)t.her fungi (Hypomyces), insects
(cq_@ms) on lichens or other plants.

\ Form the perfect stage \?_f some "imperfeets"; ie

Nectria cinnabarina . Tup_ercular;z:a.“yg}ggris Fries
Hypocrea rufa : Trichoderma lignorum (Fr.) Hartz

Gibberella pulicaris . Fusarium roseum Link

Seaver treats 158 sp. i in 39 genera.for.Ned _
ifferent taxonomic treat.ment.s: Lindau 18397, 1 Fam., 6 Subfam,
Seaver (1910) & Petch (1938),

*'\ 2 Fam,

Digit; unt Instit r Botan Jocumentation
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66.‘-5.4 Doz A 2 Greepn

DISC vo [yrews -

RTINS KR T

Inoperc&&&g@: Nannfeldt,J.A. 1932, ( m)

‘ Seaver,F.J, The N.A.Cup~Fungi. 195l.
| cha.]:’{racteristics:

f;l

Asci open by pore; lie parallel in cupulate

hymenium.  EYcirlum
LEpithecium)( in some) formed by exteqsion of

I
!
| paraphyses beyond ascal tips.(protect asci from drying %?)°*
‘ Paraphyses may be pigmented at tips giving characteristic
color to many apothecia. _
P Apothecia usually larger than most perithecia.
— Apothecia may be sessile or stalked. .'fl

o Arise from mycelium or a sclerotium (Sclerotinia)

400 5ot
HELOTTALES

L R A
1) GEOGLOSSACEA.E Durand,E, J. 1908 The Geoglossaceae of N A.

1,,) G‘cuﬂahm&:ﬂ" VSU Rl __&r.rg E&L,:male wciiogigérg('ﬁ) =g Ties
L& . T LA J‘GLMOT:U&) 7 (A siTee 42 Sppe.
——g < —H—_—-_ ) ‘
);u':rnumﬁ &sf |
A PRATZALRS /"‘/ i
2128
/OM. Seaver,F.J. The N.A. Cup-Fungi. 1928, \ ”:!_'EEL',;}_;__

Pezizaceae: Cupulate apothecia, ( 1euria,L%chnea,Ascobolus ee
Helvellaceae: Pileate, stipitate (Helvella, Morchella ..)
—— -#'

——t

Helotiale%—(:ﬁncluded ih Peziz..Be%sey:
Pezizales
Discomycetes Tuberales,..hypogeic

76l 3% (ysT mETH: Fowb.
o qL.
Chronology‘;} Fﬁig‘}?léﬁofég) external characters ‘¥ "
\._'74*"?1 Durand (1900) «s..o type of pseudoparenchyma

Budier (1907) ..... operculate vs inoperculate
Nannfeldt (1982) .... inoperculate monograph
(Miller (1949) ..., Pyrenomycetes )
Seaver ,.. operculates 1928

inoperculates 1261

24 4 it
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paragingly by him,

Abroad Maire and others have published on the family, In the )
Argentine Spegazzini (1917) attempted a monograph, but it lackedf
the excellent character of Thaxter's work and was spoken of dis—§)

been wandering in his rose garden," He wished to keep the groupy)

504

"He said "it made him feel as if a cow had

in which to write a
a8 a whole, This i
cologist will be ab

fo himgelf, It was a virgin field and he hoped to provide a
treatment of it which would leave little to be done by others,
In his last years he was forced to concede that the task was
téo great for the days at his command, He failed to find time

final general statement covering the group
s a great loss to mycology, as no other my=
le to provide this information as well as he,

for. is.there a comp

be the worlid's lead

lete key to genera available, Clements &

Shear (1931: 42) frankly concede their inability to prepare one,/
/ Thaxter at his death a few years ago was generally conceded to \

ing mycologist, He contributed papers on

i_'many_other groups of fungi, A good statement of his life work

with references to various aspects of his interesting personali-/

ty is provided by W

Members of the
the surface of the
dark colored or yel
from the chitinous
scattered they are
furry coating, The

- or trunk termed the
aby a simple blacken

eston (1933),

Laboulbeniales, when observed in nature on
insect, appear in general as minute, usually
lowish bristles or bushy hairs projecting
coat singly or in pairs, Though usually
sometimes sufficiently numerous to give a

individual plant conslists of a main body

receptacle, attached to the insect below
ed base or foot, and differentiated above

into various branches or appendages on which the sexual organs

| are developed, Exc

* tration of the inte
insect shows no gre
ness owlng perhaps
species a short bra
and penetrates into

ept in rare cases there 1s no actual pene-
gument ST the host by a haustorium, and the
ater signs of injury than a greater restless=-
to a slight irritation produced, In a few
nching hypha is put out by the blackened foot
the body cavity, The receptacle 1s composed

of a few cells differently arranged in different genera, The
appendages are pluricellular and often are considerably branched.
On some of them antheridia are borne containing spermatia or

antherozoids; other

which in time are ¢t
. bears a trichogyne
? fortIY1s6d by the s

s develop the female organs, the ascogonia,
ransformed into perithecia, The ascogonium
and in most of the gpecies it 1s apparently
permatia, They escape as non-motlle bodies

ffom the antheridium and are often found clinging to the tricho-

gyne, In some spec
developed, That ac
to have been demons
working in Thaxter!
species in which an
"neduced type" of s
in the ascogonium,

jes the trichogyne is extraordinarily highly

tual fertilization o¢curs appears not as yet

trated cytologically, Faull (1911, 1912)

s laboratory with apandrous species (i,e.

theridia are not developed), found that a
exual fusion occurs between adjacent cells
He did not study a apecles in which both



Pezizales SeaveryF.J. Operculate Discos

Apothecia concave; pseudoparenchymatous; stipitate or sessile.

Ascobolus, bachnea, . «Plectania, Cookeina. .

. 1433
Perithecial formation in Pyronema. Fatets, . woX- f 1

350 D.P.R., 1950. Jour.N.Y.
Gilke; Helen M. lore on State Tuberales (truffles) Bot.Gard.51:101
ofographs L.

(57 8p.) };wpogeic, closed at maturitys Pekidium thick-walled;

(fhe New Yorker, intermally labﬁ@mthyfom-folded, bearing ascij 1758 ,’spores
DEC. 27’ 19520 p. 4—7- ) fy S

(selling at$20. per ascus, spiny, warty or reticulated.
er kilo,) IV

( Perigord Franc€pmmonly in association with Quercus, Fagus. Frank (1885) I

i
y

3”1"3--4— 4"" i
fas ﬁ;’ﬁﬁ . "o, observed them in association with tree roots. e /"’{' n«'-—e#:
A TE ‘ ¥ '
fewr 1477 % Tuber of economic importance, esp. in France, center of the
-~ (}_g-ﬂ. P s T "

(L]

hunting.) Spores disseminated by rodents.

o
Sexual J o igsetua L gspt e Do e
“' process mostly unknown Rty 0856 RVED,

on tree roots.

" LETTER FROM PARIs

DECEMBER 17 |

fricorp truffles, which, when |
: Stuffed like black diamonds mt0|
| the liver of a Strasbourg goose, are |

tmdlt]onal to French holiday menus,
| are almost impossible to find this year. |

e .
. Owing to the dry summer, truffles arel ﬁ;i’_ﬂ;gf BT n"-w
| <till maturing in size and smell beneat

-
h/ a1 T{L (ol * SpARY MM,-LJ
| the oak trees on their native he 1tl/
Some extra warty, small-sized, 5 { M o e, .,R-rm-l-wa.._.‘- M ;c" ‘-“"‘1-& M’
-,

| OVer recious ones are
i ] U,m,fg to Paris at the|  agaladed 4} M—A‘L“‘ R C“JW‘-Q, aned) D&“‘*nﬁ-u o -’ev‘f\"l"- m

! rate of eighty kilos a day .
I, e (mqte'ldnfmghtcen hun-| ' #8=4 .‘M,LL( ro “[ BT Ry,
ont ik dred, as they did during Lon D

their holiday season last g PR S prense = % FoL e (ks i “(P.‘B
| year), and retailing at the ( "ﬁu‘-“" e T 2. * e i )1
| hitherto unhe 'ud-nfpme I""“““ /D — QD/) )

| of eight thousand francs,

or more than twenty 5191— b

| lars, a kilo. Omﬂm EM‘_&__JL : C;&ﬁw‘} owg,.\..f ‘-*’*-e.
| lm noted wine
4 ' merchants, the Etablisse- .‘.&_"‘" Nd-«-(, Mok Al

s “iments NIU)]'I\, have brighi
|| -

LL
ulh,-ua sd by th H q"ﬂ{*‘{'f/\u TBotal A,m '. ]

‘w.f‘_ G.’..,{& f@:z{,zc {njg.,‘(} )

[q__ Frank (1885) postulated MYCORRHIZAL relasionship, finding truffles

Fssﬂoamf EnCH Y mA (Fstdep)

H ik i

Zhn l_iivnnwnil mosT rm...'.r_,f'u-._ L E

A 27,1952




Truffle Hunt

HE truffle, an ed-

ible fungus that
growsunderground and
, is much used abroad as
a flavoring for food, is
comparatively little
known in this country,
outside of French and
Italian restaurants.
The truffles sold locally
are imported from
France or Italy, and a
seven-ounce tin of
them costs about five
dollars. It is, however,
possible to dig truffles |
almost anywhere here-
abouts; the only re-
quirements are a fancy |
for trufles and a
trained trufle hound.
A week or so ago, we went on a truffle
hunt in Van Cortlandt Park with Lo-
renzo Robba, a sixty-six-year-old resi-
dent of the Bronx who has been an ar-
dent truffle lover and booster since his
childhood days in Italy. As far as Robba
knows, he is the only truffle hunter in
the East. A gardener by trade, he has
long dreamed of launching a m{llion-
dollar truffie industry on this continent,
but so far he has found it impossible to
stir up much interest in _thc delicacy
among native-born Americans, except
for botanists, and even they seem to pre-
fer classifying truffles to eating them.
This country imports something like a
hundred thousand dollars’ Wtfrth of
truffles a year—a state _of‘affals that
Robba finds shocking. He is @il
shasess]ions of dollars’ worth (G

ied in the environs of NEWSork
S alone, and that he would have little
ifficulty busting the European
monopoly if he could just get at thedl
Right now, he gives the truffies he dig8
up to the New York Botanical Gardé&i

ito classify.

The day we met Robba was, he told
us, ideal for truffle hunting—the air
clear, the ground of the park unfroz-
en. (Heavy frost and frozen ground
diminish the odor by which a hound
detects the truffles’ presence.) Robba
was armed with a hoe that he boasted
had been'in his family for three gene-
rations, and accompanied by a truffle
hound, Musken by name, he imported
from Italy a year ago. “A fine, well-
trained dog, Musken,” he said, hold-
ing the hound in check as we headed
into the park. “Hunting truffles is a
matter of my eyes and” Musken’s nose.
I lead him to a grove of oaks or wil-
lows, where the soil is most likely to
be right for truffles, and turn him
loose. If there are any truffles around,
Musken will smell them. For every
truffle he finds, I give him a biscuit.
So far this season, he has found about a
dozen.”

Approaching a stand of oaks, Robba
dropped the leash and called out,
“Shoot!” Musken began to quarter the
ground beneath. the trees. “He knew

nothing but Italian when I first got him,
poor Musken,” Robba said. “Now hé
understands ‘Shoot’ and ‘Go ahead.’ I
have made them mean the same thing.”
Musken loped around, audibly sniffing.
Robba informed us that he has spent
nearly half a century studying the truf-
fle, and that he has not yet exhausted the
subject. There are, he said, sixty varie-
ties of truffle in this country and a hun-
dred and forty varieties in the world.
Truffles grow among the roots of trees,
and each variety of truffle has an aflinity
for particular varieties of tree. Poplars
and filbert-nut bushes, as well as oaks
and willows, produce satisfactory truf-
fles; a poor type of truffle, scarcely
worth mentioning, grows under pines
and hemlocks. The only way to grow
truffles commercially is to plant the sort
of tree that, in the right soil, is likely to
produce the desired type of truffle, and
then hope. In from four to ten years,
the truffles may be there, from two to
twelve inches underground. Some are
as small as peas, others as big as oranges;
the best-flavored truffles are about the
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J. BRESADOLA: Iconographia Mycologica. Suppl. II. Tab. 6
A. Cerutr: Blaphomycetales.

1. Elapbomyces muricatus Fr. forma variegatus Vitt.
2. Elaphomyces asperulus Vitt.

Anart, A, Cerutr, del.; B. Forma, phot.
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Reprinted from
JOURNAL oF THE NEw York BOTANICAL GARDEN
51: 101-102. May, 1950; 131-132. June, 1950

Truffles

Subterranean Treasures for the Epicure and Botanist
By Donald P. Rogers

FOR some two thousand years in the civilization of western Europe,
whenever cooking has reached the dignity of an art, the truffle has been
without a peer among resources for the epicure. It is no new thing that
truffles have been granted popular acceptance as the special symbol of the
gourmet, for so it was in Rome in classical times, and so again has it been
ever since the French and Italian renaissance. Only during those ages
when neither learning nor manners nor gastronomy has been held in wide
esteem have truffles been ignored by men and left to those humbler animals
who always know good food when they smell it.

An object less luscious in appearance would be hard to imagine. Truffles
grow completely buried in the soil. They are usually irregular in shape and
lumpy or warted on the surface; and whether pinkish or ochre-colored, as
are many of the less highly flavored species, or brown to black, as are the
kinds more greatly esteemed, they wholly resemble small stones. The
resemblance is, in fact, so complete that one digging truffles in stony soil
has to discard many likely looking pebbles for every truffle that he finds.

Although men with sufficient persistence and luck in finding a favorable
area may collect truffles unaided, the most successful means of uncovering
them is provided by animals, pigs or more commonly dogs, whose keener
sense of smell enables them to locate the buried treasure without the aim-
less digging and the endless unfruitful excavations of a man with a trowel.
The animals are specially trained for the purpose, and people who gather
truffles for the market rely on them wholly.

From the days of Theophrastus, the great Greek botanist, and Pliny,
the Roman naturalist, down to modern times the nature of truffles has been
a subject of conjecture and fantastic invention. Theophrastus recognized
them as vegetables ; but his successors for many centuries rejected his judg-
ment. For most of two thousand years truffles were held to be special

101



HIS EYES POPPING WITH PLEASURE, THE FRENCH TRUFFLE

A BIG YEAR FOR TRUFFLES

‘Diamond of the kitchen’ is hunted by pigs and eaten by gourmets

This month in southern France 300 tons of a
small black fungus are being lovingly packed
and made ready for shipment. To a few local
businessmen like Alain Pebeyre (above), and to
gourmets everywhere, this is delightful news,
for it means that once again, after a series of
lean years, there is a banner erop of French
truffles. Pebeyre alone will process nearly 50
tons of the ugly little luxuries—and prime
truffies retail at $15 a pound.

A mysterious fungus that grows under the
ground, the trufffe is called the “diamond of the
kitchen.” This is partly because it adds a su-
perb flavor—“erotic and gustatory,” Brillat-
Savarin called it—to such dishes as paté de foie

Lipelop i y'9s7) |

gras, poultry stuffing and omelets, and partly
because, like diamonds, truffles are scarce and
hard to find. The best ones grow around the
roots of stunted oak trees but only in certain
kinds of soil, They need shade and rain in the
summer, heavy rain in the fall and_mild tem-
peratures until the harvest months of Decem-
ber through February. Even in good years and
in trufle-rich regions like Cahors itis not easy to
find a truffle. They grow two to 12 inches under-
ground, and it is almost impossible to guess just
where they will be from one year to the next,
Some experts use trained dogs and even goats
to track down the truffles, but the hest method
(next page) is to hunt them with pregnant pigs.

KING ALAIN PEBEYRE SNUFFLES A TRUFFLE,

: Visaigat:
FRESH TRUFFLES in hasket are covered with
dirt. Cleaned (top), they sell to restaurants for $100.

CONTINUED ON NEXT PAce 109




Tr“”les CONTINUED

TRUFFLE BUSINESS (top) starts in the local market where buyer weighs
freshly dug truffles, then haggles over price. At Pebeyre factory (bottom) the

truffles, some of them as big as oranges, are washed, graded and usually canned.
Most expensive are the peeled truffles which are used chiefly in pété de foie gras.

TRUFFLE DISHES are displayed by Paris Chef Charles Delorme, a truffle
specialist. From left to right are: whole truffles served in port sauce, filet of
sole with a truffle decoration, foie gras in port aspic, pastry with foie gras and
truffles (rear), chicken with truffle stuffing and scrambled eggs with truffles.

Truffles conrinveo

o . k o
/a i » - h 3
™ A, 2y

TRUFFLE HUNTER in Cahors region is a pig that can smell truffles a foot
underground. Truffle experts say pregnant pigs have a sharper sense of smell.

; Fcrn R R _ S N
HUNTER'S REWARD is a handful of corn which distracts pig’s attention
from truffle. Owner then carefully digs up truffle with her blunt metal stick.

CONTINUED ON PAGE 113
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The Diffident Truffle

France’s Gift to Gourmets

WINTRY sun smiles wanly on a farmer’s
A wife and her sow as they roam the hills
above Souillac in southwestern France.
Together they search for truffles, a fungus fruit
prized by gourmets the world over,

Tugging at the leash and sniffing like a fox-
hound closing on its quarry, the sow fSUdden]y
halts beside an oak. She grunts loudly ‘and rubs
her snout in the soil.

Hastily the woman tosses a few kernels of corn

Dolsneau, Rapho-Guillumette

to divert the animal’s attention; then she bends
and scoops up the earth with a trowel-like utensil.
Several inches below the surface she uncovers a
small, black, warty tuber—the elusive truffie,
whose flavor long has made it popular in sauces,
stuffings, and garnishes.

Human sense of smell can rarely detect the
piquant perfume of the buried fungus. Most
French truffle seekers hunt with pigs. In Italy
dogs lead the search. Sardinians use goats.

NAT. GEoGR. mAS. <X (3):41q-126, 1956,
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THE NEW YORK TIMES, SATURDAY, FEBRUAR

Discussions Carried
.OninGloomy Tone
to Bar Bad Luck

By JOHN L. HESS

Speclal to The New York Times

CAHORS, France, Jan. 23—
.Nature and women, in
their mysterious ways, have
endowed this poor region of
southwestern France with
two maladies of rich price:
the black subterranean rela-
tive of the mushroom known
as the truffle and the dis-
tended liver of overfed
geese and ducks.

The Talk The appropriate

of to;;etir_l diﬁcusslng
what is the prin-

Cahiocs = il topic from
late November to
the middle of March is one
of profound gloom.

. As every peasant knows, it
s bad luck to talk of good
ortune and would only incite
envy. Not to mention the tax
collector. This makes selling
truffles in the public market

a rather unusual proceeding.

The buyers, a clump of
stocky men, loiter under the
trees beyond the goose mar-
ket. Each wears a leather
money pouch and carries a
metal hand scale.

Every now and then a
countryman or country-
woman will idle by, bearing
a basket of eggs, groceries
or a goose—or nothing at all.
There is not a truffle in sight.
A buyer accosts the peasant
and asks what he has. After
a sharp look at the buyer and
at possible witnesses, the
peasant delves to the bottom
of the basket or into a capa-
cious pocket, and out comes
a sack of redolent brown
lumps. '

The buyer peers at them
and names a price. The sell-

Market Time

i

in Trufﬂ_

The New York Times

A buyer inspects truffles in a French market place. The sale is conducted surrep-
titiously, the seller being fearful of attracting the attention of the local tax collector.

er may protest, haggle and
even depart, to return or to
seek another buyer. But most
often he just nods and shrugs.
The buyer weighs the truffles,
tosses them carelessly into a
wicker hamper and counts
out the money from his well-
filled pouch. The peasant
hastily tucks it away and
walks off.

Among themselves, the
peasants grumble about truf-
fle prices, which are in the
area of 60 cents an ounce.
This is at least 30 cents less
than last year, reflecting a
sharp rise in production. The
rainy summer and fall, dis-
astrous for wine grapes, were
just dandy for truffles.

“Truffles is not farming,
it’s luck,” said Emile Cou-
dere, a 5-foot-tall farmer who
cheerfully forecast disaster

for the industry.
e
fungus
flas defied

FTRUFFLES are

mystery that
savan%s a% least since Plut-
arch and Pliny. The black

Périgord variety, named for
the reason and dear in both
senses of the word to gour-
mets, is generally found in
stony, porous soil around the
roots of scrub oaks—but only
some of them, and no one
knows why. Z ?
A French peasant is credit-
ed with having discovered
early in the 18th century that
acorns from infected oaks,
planted in similar soil, may—
just may—yield truffles, too,
in 10 or 15 years. One out
of 10 successes is a good av-
erage. Agronomists are still
trying to raise the yield by
injecting truffle spores among
the roots, but this artificial

insemination has proved ster-
e —

Mr. Couderc agreed with
Alain Pébeyre, the white-
bearded Cahors patriarch
who, at 84, is still one of
the' world’s leading truffle
merchants, that the truffle's
days in these parts are num-
bered. They explained that
few peasants had the capital
or the patience to plant oaks
and wait 10 years to find out
whether they had money or
firewood. “Besides,” Mr. Pé

beyre saidwfgg;é d‘tBe,j

earth gets
. .
SOME men, Mr. Pébeyre

said, can sniff out a truf-

fle unaided or can find them
by watching the female truf-
fle fly boring into the ground
to lay her eggs. But peasants
generally rely on dogs or
pigs.

Hereabouts, dogs are un-
popular with the peasants::
A hunter or a housewife may
be walking innocently in the

woods with a dog or may be |

trying to bag a truffle or
two. ‘A lady will hardly go
strolling with a pig,” Mr.
Pébeyre explained. :
Mr. Coudere, who: cautious-
ly acknowledged owning “a
few” truffle trees, said train-
ing a pig was no problem.
“You go to the fair in the
spring with a bit of truffle,”
he explained, “and you offer

“it"to a pig. ‘It's better not

to let the owner see it, be-
cause the price goes up. Any-
how, if the pig eats it, you
buy.
“You walk him on a rope -
and he instinctively smells

the truffle. Soon he develops

a trick. He shoves his snout

down on this side, then that

side, then he opens his

mouth. You pull him back

quickly and give him some

corn or a potato.”

Mr. Pébeyre; who shook his
head at the perfidy in the
world—pork butchers, for ex-
ample, who “truffle” their
sausages with the cheap,
black, quite harmless mush-
room called trumpet of death,
or merchants who dye the
common, and rather taste-
less, white summer truffle.

He said the true Périgord

truffle was a fungus of re-

markable qualities aside from
gastronomy. When his work-
ers cut themselves_  peeling

" truffles, he said, the cuts

never become jn_f_eg;ﬁme
en were absolutely
right, he added, in regarding
the truffle as an aphrodisiac.
—w
BUYERS in the goose and
duck market were as
gloomy as the truffle mer-
chants about the future of
their business, and for much
the same reason.

8383 5 baiheg npialtais
cause no two dealers agree

on it, but averaging indicates
that goose liver, selling.at

-

about 60 cents an ounce—by
the time it reaches the con-
sumer it will cost several
times that—is far dearer than
last year, with demand al-
most unlimited. The trouble
is, everwone agreed, that
younger farm wives simply
refuse to fatten binds any
more. :
Fattening is a woman’s
business. i

little flock of 10 or 20 bird
three t a

]
a funnel, will poke mash in
Tﬁﬂmats, working i

down with a milking motion.
Soon, like wﬁ-fed French

en, they develop a foie gra
fat liver. —
The bird reaches the mar-
et here either whole or in
parts. Th?j;iv’_e;_{ls, of course,
the preciou§ cash crop, des-
tined mainly for Paris and the
world markets. The natives
happily buy up the rest—for
confit, or conserve; for friton,
a sort of paté; for rillette, a
mincemeat, and for cooking
fat. Even the remaining
carcass, roasted, is a prized
local delicacy, and the hlood,

sold in dried cakes, is served
as a pu 5

[ ST, y
ON special occasions dur-
ing the season, burghers

will tréeat themselves to a
fresh foie gras at La Taverne,
the top-rated local restaurant.

Five of them, all 61 years
old, were observed the other
day at a table for their an-
nual class reunion. They be-
gan with champagne and
smoked salmon, followed by
foie gras with capers, then
a gratin de langouste with
white burgundy.

Clearing the palate with a
sherbet doused in calvados,
they switched to the local
wine  and _tackled a hboar
steak with what the chei)
Pierre Escorbiac, called exotic
rice (with green pepper), plus

cheese, crepes suzette
a lobster dish with cheese
with white burgundy. ‘

Four hours after they had
sat down they paused for a
parting handshake with the
chef and a few gloomy words
about the truffle market.
Things, they agreed, are not
what they used to be, and
they never will be again.

The Truffle Is Not a

Truffles may be ftrifles in
weight, but they resemble
carats of gems in prl'ce. as a
Neéw York Times photog-
rapher discovered yesterday
when assigned to record the
truffle on film.

Looking at the small deli-
cacies in Ennga.:unis_qu
store at 488 Ninth Ave
‘near 37th Street, he decided
m_ﬁ@%ﬁi make an at-
tractive grouping. The price,
he was told after the truffles
were weighed, would be a bit
more than $16.

The photographer decided
that one would suffice, It

cost $6_and weighed 1%.

ounces.
"I the Périgord region of
southwestern France, truffles

bringt abou q .
ol "?ﬁ”ﬁhbg' san

sell them. After that, the
truffle—at least in price—

1

mushrooms.

rifle Prc

he New Yark Times (by Etnest Sista)
A truffle
N
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XXV. MYCOLOGICAL POETRYL \

The following was written by S. F. Blake, Bureau of Plant Industry, on
the occaslon of Prof. Roland Thaxter'!s 70th birthday, August 28, 1928.

There was a little beetle once no bigger than a flea;
Like other bugs, he had six legs, and used them constantly.

He travelled up, he travelled down, he travelled in between;
He sampled many things decayed, and many that were green.

He journeyed north, he journeyed south, he followed isotherms;
He gathered many kinds of food, and many kinds of germs.

His very latest day on earth he passed upon a wattle¥;
A student saw him sitting there, and clapped him in a bottle.
(#*Australian name for Acacla)

He gathered others, some of which a full three inches measure,
But of them all, both great and small, this beetle was the treasure.

(Now you must know a beetle'!'s wing, just like his leg and tail, is
Created but to be a site for Laboulbeniales.)

And when this beetle studied was, upon him there were seen
Of good new species twenty-five, of genera sixteen.

I saw him lately where he sits, impaled upon a pin.
He sang a little song to me, and thus it did begin;

"Oh, I've Labouls on my tarsi, and Labouls on my toes,
Oon my antennae, in my tubes, and eke upon my nose.

"Upon my tail the Master found Tettigomyces varicus;
For T. pterophllus my wing is still the locus classicus.

IEleven other Tettigo's from off my abdomen
Were scraped, and sorted into groups, and given names, and then

"The Master thought he had enough and let his needles fall,
But, inter nos, he missed the finest Laboulben of all.

"within my third left spiracle a curious eye would see
This curious form which must, I think, form a new family.

. "Its foot has toes with well-formed nails, its antherozoids can swim,
And the ascus holds a single spore, with a strongly chitinized rim."
etz
Ed. note: This poem, one of my favorites, first was called to my at-
tention by Dr. K. B. Raper some 14 years ago. The original 1s in a
bound collection of letters and photographs presented to Dr. Thaxter

by former students. This volume is in the Farlow Herbarium.

lsee also pages 5 and 13. M.S.A.NEWSLETTER . DEC. 1961,

Digcitized by the Hunt Institute for Botanical Documentation
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,) Ceratomycetaceae; spermatia exogenously produced on

more or less undifferentiated cells |

”pfévp%f NO ANTY ER- 1D A .

of appendages.
antheridia simple or variously grduped,

with fre. efferent tubes,
antheridia ®mpound, discharging

; S GILLE
(Thaxter)
into & from a common chambe r.

. (LER  TwAaAN =
IR e e i

,.Q 1, fgﬂmc Ay, (DIIEB;MPJ)

WDPJ!?EC';US o Damaﬂfﬂ’"‘ﬁﬂ’ o Lagavidesn Frhmeggum sy ‘5’*“”-‘“'"&_4 Jhrwo €
v o} R ﬁf_s_...--—-—"-'"' 1950,

——




z;@MW &m et o

Mvw)-?wavéx. 7 . [»-W N s ¢S /—’/’

/ Qﬁ\z—kz;\! «uw?o?/é—f )70-;&

esni. b e (/‘fﬂf (903
PrTe g0, W V2 2

e 77

4"’% 7 = MLJL&%S;&M.__}'L@&W\K_
L__-. 3 _5"4"1_7* /é‘««./ Lﬁw—h—(m e /é.é,r?,,%__

o MTIA,@@, /‘“W“”W _
--mwaw il Gy /3“:7

i MJ MVQ WM ”ﬁf“
REA e S S Ve
pehtee ol =550 o4y WW’/Z{

H%W o = e S %M &—A—-’CA-»H




rwj%z &MLW %Mfm

W(x%a) Wﬁ & A&ag@%dﬁ n

o Tomi, BT

OF =t

s b
%’Zé‘w o j@%:z?&

f?uéaf M iens ‘)’) ZZM ’LL]
| CM—N«&-«{%/ /;LMJ

e u M
| No el 7 &M%M

@/ Pl Haed L,

(et /ébﬁz;"?r‘%’iﬂfd»—‘*ﬂgw Wl
}?Sf:'ﬁ:&) /éaujww Fﬁww g
"ﬂmﬂ LJ w(z%«.: wﬁég/m%/@we

ﬂvhﬁwﬂa N W aw/fa J‘AAZ}TM;
- 36 M?‘/Q@‘f?‘MWIWWW

(’w %/M/%-@ i M@Lij b Mo o etk

%Qﬂ(;xr Aot %M

v fv-uwwf afoorneas W atll 4"4/-127 v] n,aﬁyéra.s-
L Digit1zed-d /(4/& andXossit ate AR a.&u{;-;,}“béf M M’j»b’(




e R e
_ﬁ B o e Pl
i ik S
el
| s SO
|
; R
iﬁ by o BT, i
| AL AL

S ——

Digiti-zed by the Hunt Institute for Botanical Documentation - . 0



Benjamin & Shaner. 1952. Amer. Jour. Bet, 39(2):125-131.
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6 spp. of Laboulbenia showing host speci ficity

on the beetle Bembidi en picipes.
On tl::e aquatic, gyrinid beetle, Orectogyrus specularis, "no less than

16 diﬁm nct ggeiieg of Cgin%on%ces were reported by Thaxyer from this
one host, and all are t0 be 10 very definite and restricted areas

n,either the terminal abdominal gegment o :
Tobes. So specific are these sgecfegmof Chgtgl;llg ngggh?,g?i%ﬁe%%nltal 5K
d

position on the host that the idehti

ed
accurately if_only the place of collection and position on the host
is kpnown." Shanor. Mycologia 47:10. 1955,

0, z'nout.h paTts | /N paron BouSE:

o LABcoves Pifeeii

—

(c/Rwic) s PERIPLANATA .

(AnTEN VA <)

n Tt seems to us almost impossible to imagine l
species of Labpulbeniales growing on the ‘
external surface of insefts without having |

naustoria penetrating into the insect for

pourishdmnt. " Richards et al.l1956,
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HELOTIALES i \
The Geoglossaceae of North America
F___’_._..-.—:ﬂ"_

Key to the Genera from E. J. Durand in Annales
Mycologici 6 (5). 1908

A, Ascoma stipitate, clavate or spathulate, the ascigerous
po Gally more or less compressed, rarely
Subglobose......-........-.--.-,...Geoglosseae

B. Clavate, the ascigerous portion not or only slightly
decurrent on opposite sides of the stem,

C. Spores small, elliptical, cylindrical or v
fusiform, continuous, Plants bright colored. . . Mitrula

C. Spores long=-elliptical to cylindrical,
3=-many sepfafe when mature.

D. Ascomata Bright colored, « « = « ss s+ «+ ¢ Microglossum v’

3
D. Ascomata black or blackish.

E- Spores hyaline. 8 L [a e Y Gl del ki e e fe . Corzgetes l

E. Spores fuligi_nous or brown. WL J

F. Hymenium without spines or setac.

G. Ascomata viscid-gelatinous.
Paraphyses continuous down [
tha stema + « » & 5 5 s s +'s o Gloecoglossum

G. Aséomata not viscid=-gelatinous;
paraphyses confined to the /
Hymenium, + s « » o o s o » o Geoglossum

F. Hymenium beset with spines or setae .Trichoglossun ¥

B. Spathulate or fan-shaped, ascigerous portion decurrent
on opposite sides of the stems « ¢ ¢ ¢ ¢ o ¢ ¢ o 2 ¢ & .Spathularia 1

A, Ascoma stipitate, |pi1eate [or sessile in one genus with :
ﬁlifOI‘mSpOI‘GS).-a..Q.'.. a8 e e wie eie e e 8w @ Clldonieae

H. Spores elliptical=fusiform, ascoma gelatinous, . « « « Leotia “Y—
H. Spores filiform or filiform=clavate

I. Ascoma fleshy-Gelatinous, asci very narrow, spores
filiform; plants aquatic or semi=aquatic

I. Stipitate'....--.......-........Vibrissea

J. Sessile or turbirlate. s o 8 @« 5 % B ° 3 2 o = o o oApOStemidiunl 4

I, Ascoma fleshy=leathery, asci broadly clavate, spores
filiform=clavate; plants terrestrial= . . ¢ ¢« » s+ « « Cudonia



NOTES ON THE ESTABLISHMENT AND MAINTENANCE OF TRUFFIRRES (TRUFFIE ORCHARDS).

By Edmund B. Lambert, Senior Mycologist i
Division of Vegetable Crops & Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, United States Department of
Agriculture, Beltsville, Maryland.

Introduction

While assembling these notes, principally from the papers of Malencon}j
and Kaltenbach =/, the writer gained the impression that some of the statements

1/ Malencon, M. G. ILes truffes européenes, historique, morphogénie, organo-
graphie, classification, culture. Revue Myc. 3 (n.s.) : 1-92. 1938.

2/ Kaltenbach, D. Aspects of truffle growing in France and Italy. Inter.
Rev. Agr. 26: 267-278. 1935,

set down as solemn facts probably are not fully proved, yet teken as a whole

the operations described seem o represent a practical and successful method/
of cultivating the Perigord truffle. The establishment of artificial truffieres
by setting out young oaks in new regions was first developed by Joseph Talon

in 1810. The widespread adoption of Talon's method appears, however, to have
been due largely to the observations and demonstrations of Auguste Rousseau
about 40 years later.

As pointed out Ly Malencon, truffle culture does not cousist merely in
the planting of caks and several years later gathering the truffles at their
base., It is a delicafe art wherein the choice of the terrain, its physical
and chemical nature, i%s orientation, preparation given the soil, selection
of the trees, attention which one gives the trees, pruning and many other
factors are all points that must be seriously considered.

Inoculation of the Soil

In certain areas in Southern France truffle spores are apparently present
in most of the suitable soils so that truffles develop spontaneously around
young o2k trees. In some localities, where the spores are not in the soil
truffles have been induced to grow around non-bearing oak trees by transferring
moist soil presumably containing live truffle mycelium from near truffle-bearing
trees to the base of the trees in the new locallty. Such inoculations are
usually made at the ends of the lateral roots vhich grow out in the soil about
as far as the branches sbove. Kiefer is cited by Malencon as having obtained
truffles in this manner two years after incculating trees of moderate age.




o<

Another method of inoculation which is sometimes used is to sow pieces of

+puffies or truffle tissue fermented with soll. This method is said to be some-
what erratic owing to the capricious germination of the truffle spores, Matruchet
has grown the truffle mycelium in cul.vres made on sterile media from tissues

of young truffles and has alsc germinated the spores. For some unknown reason
this type of inocwium doss not seem to have come into widespread use.

When seedling osks &are grown in nurseries in which the soil contains the
truffle fungus, the roots cf the seedlings become naturally infected and the
young trees quite consistently tear truffles when trensplanted to other local-
jties. Aes far as.the writer can judge from the literature, this is the method
that gives the best results and is most commonly followed in the estgblishment
of new truffiéres.

Selection of suitable location

In France, the Perigord truffle grows belween latitude UL ang UE° north.

In northern France it is comparatively rare and is largely supplanted by Tubexr
wneinatum, T. aestivum and T. mesentericum in Bourgoyne territory near Paris,
However, la truffe Perigord (Tuber melancsporum) has been gathered near Verdun,
and it would seem that continued research may indicate that it is adapted fur-
ther north than the line usually drawn. The annual rainfall in this region 18
from 20 to U0 inches disvributed quite uniformly throughout the year. The sum-
mers are cocler and the winters less severe than in regions of comparable lati-
tude in the United States. In this country, the climate of our southeasternm

tates and of the coastal regions of the Far West would seem to come the nearest
to duplicating the climate of tzuffle-growing regions in France.

S8cll, Texture, Reactlion and Drainage

The %type nf scil best adapited for truffle culture is a shallow calcareous
scil containing a mcderate amount of clay, well drained and aerated. The
presencs of a permeatle subsoil is indispensable in localities w@ere surface
drainage is poor OF where water is likely to remain for any con51d?rable length
of time. A leoam +sexture is favorable. Pure sand or heavy clay 3011? are not
favorable. A csriain amount of sand contained in calcareous clay soil may be
beneficial since it may serve to locsen up and asrate heavy soil.

Chatin points out that more than 3% calcium must be present and many
succsssful truffifres have a caleium cortent of as high as 30%.

The truffle does not seem to use silica but toler?pes its'presencg in
extremely variable proportions, It may.?e g% in cerﬁa?? t;uffaéres and 80%
in others (carpentras). Rausseau.desc?zaes truffle soils in t?e Carpentras
regions with 56% stoney elements (calcium cerbonate) and gravel and LG4
finer elements clay loam and gandy loam. Anorheg truffiére in Vienng w§s
descrived as having 50% pal:itm with 3C% clay, lj% guariz sand, and 5% humus,
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Secondary, but constant, constituents of truffle producing soils are
said to be magnesium carbornate, organic matter, phosphates, and iron oxide,
The amount of clay most advantageous in the soil may be different in dif-
ferent localities depending on the permeability of the sub-soil, the amount
of drying out, the amount of rainfall, etc. There is too much clay when
the soil is frequently water-logged, on the other hand a certain amount of
clay is mecessary %0 maintain a moderate moisture content in hot dry weather.
Excessively drained soils may support truffles better on the north side of
a hill because of less drying out, Generally, however, hillside exposure
to the south is considered best for the maturation of the truffle. As one
gets into high altitudes and latitudes the south exposure becomes more
preferable. A comparatively shallow soil has the advantage of compelling
a shallow roo® system of the truffie-bearing oaks so that the fruffies will
not grow %00 deep below the surface., The soil must be kept moist for the
pbest growth of truffles. The clay faction of the soil is therefore im-
portant in mains@ining a moderate moisture conitent with high humidity in
the interstices of the soil without saturation which would shut out the
air.

The tolerance for different amounts of calcium and silica and some-
what different physical conditions indicates that many soil types are
favoreble for truffles, but it is cleer that there must be free calcium
carbonate present and that truffles will noi tolerate a saturated soil,

§§1ectioz of the trees

mrees and shrubs of several genera bear truffles; hormbeam, walnut,

pine., cedar, hazel ard others, but the oak like the Perigord truffle, is
vescgnized as the first cholce for truffle culture, Although all of the
Furopean oaks will tear iruffles, there are Y species that are coansidered
best: Quercus pedunculata (Ehrh.) wild., Q. sessiliflora Sm., Q. ilex
7,inn. s and Qe coccifera Linn. The first two ars better adapted to com-

aratively colder localitles and the last fwo to warm regions. Q. ilex
is evergreen and is sometimes called the lustrous green oak,

The question of whether acorns from the truffle-bearing trees are
superior for truffle culture has not been settled. It is Malencon's opinion
that, within varieties, acorns from trges without truffles are as good as
those from truffle-bearing trees. Ha ig also inclined to discount the be-
lief among many truffie growers tha% acorns from heavy bearing truffle irees
will produce trees that in turn Pear more truffles than most trees of the

same variety.

The writer would h? igclinad tc the hypothesis that clones from heavy
hearing trees should @ame the @cst r:lu§}ive art;ficial truffires, This
opinion is based on the assumpiion tha:_znelreastlon of the truffle fungus
to its host plant 18 dependent on a herltab;s character vhich could be much
oo readily Perpetrate@ by clonal proPagatl?n than by seed, The experience
gained during the paat 3?0 decades by 1ntes?1gatjon concerned with ths yield
of tree crops such a% nuGs ; rub?er: and fruits of various kinds would seem
o lemd welght to this hypothesis.

1te tor botanical Documentat
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Propagaticn of sesdlings

The acoerns are stratified in layers of clean sand somewhat meist but
not moist enough tc induce prematurs germination. They are kept in a cool
place. When treated in this manner they germinate uniformly and vigorously.
After the acorns have swollen and secd oubt a primary root 1/2“ to 1% long,
they are separated and sorted oui. Although many of the rootlets are broken
at this time no harm is done beocause secondary roots form which make better
lateral growth. lateral roots are preferred to tap roois in as much as they
grow closer to the surface of the soil, These young seedlings can be sef out
directly in orchards but since truffie scils are usually poor, better re-
sults are obtained by planting them in a seedling nursery and growing the
young trees in rich soil for a few years, In this way the beginning of pro-
duction of truffles may be advanced one or twe years., In the nursery the
germinated acorns are set out in furrows 1 1/2% to 2 1/2" deep and 1 foot
apart in the row, with the rows 1 feof apart. Every effort should be made
to obtain rapid growth of the young %rses. ight dvessings of sodium ni-
trate and of thorcughly decomposed manure are desirable during the first
2 years., Fresh manure should nct be used.

Setting cut the young %rees

The trees are transported from the nursery to the truffiére when 2
or 3 years old. When they are {ransplanted a ball of earth is taken with
them but the exzd of %he tap roet is again cut off to induce lateral root-
ing.

in the gruffidze the overgreens (Q. ilex and Q. coccifera) are spaced
25 feet and the more hardy spscies 30 feet. They are planted in check rows.
A closer spacing than this reduces the number of years in the truffie-
bearing period since thes irees cease hearing when the roots of nearby trees

approach each o%hexr.

For the next three or four years after the young trees have been planted
out in the truffiére, each tree is cultivated lightly in April, not to ex-
ceed 3 or 4 inches deesp. After this spring cultivating the soil is not dis-
turbed for & yard from the free %runks. When the trees come into production
they are cultivated lightly over the surface after each harvest is complete
(Merch and May), %o serate the soll and induce new surface root development,
Any summer cultivation to reduce evaporation must be strictly surface cul-
tivation to avold injury to the growing roots and the truffle fungus, The
placing of flagstones around the truffle-bearing trees has heen advocated

to increase production,
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Irrvigation and Fertilization

In some localities where dry summers are encountered irrigation has
been found to be very advantasgsous., The s6il should be meistened by
capilarity but not flooded., Usually cnly a fraction of an inch of water is
required during dry weather in July and August, Too much water in late fall
may reduce the to%al yield and adversely affect the fruffle flavor,

The question of the advisability of fertilization of the older trees
seems to be somewhat confroversial. Many growers claim any typs of ferti-
lizer will injure bearing trees., On the other hand Zacharewicz, Director
of Agricultural Services, Vaucluse, recommends for his district the follow-
ing complete fertilizer per.tree; Sodium nitrate 300 grams, potassium
chloride U400 grems; superphosphate 2 kilograms; gypsum 1 kilogram. Ferti-
lizers should te applied in April azd lightly raked in.

The method of pruning the tops of the trees is based on the theory
that the habit of growth of the branches of the tree regulates the root dis-
tribution. The leader and vertical shoots are cut back for several years
and the tree is made to look like a much flattened inverted cone almost disk-
shaped. It is believed that this iree form discourages tap-root growth and
encourages widespread lateral root growth., As a consequence more truffles
will be produced near the surface of the scil. The lower branches are re-
moved tc preveant excessive shading of the soil,

Besring \ixecs

fruffies begin to appear in from ] to 15 years, sometimes a few years
jatzr. Ths productlon persists for 20 %o 30 years. Trees 100 years old -
may bear truffles but not consistently and in great quantity. When a truffiere
becomes unproductive with age a2 new one may be repianted on the same area,
Re juvenation 18 sometimes practiced by cutting off the trees at the ground
level and cutting back all but one or two sprouts from each of the old trees.
These form new trees that remain produciive for several years.

It is a peculiar fact that the trees making the most luxuriant growth
usually are not the best producers, while the poor loocking trees are fre-

quently excellent producers.

Development of truffles

. T S p—

mhe details of the development of the truffles have not been worked out.
It is %o be assumed that the initiation of the truffle results from a sexual
process similar to well known processes preceding the formatlon of ascocarps
in closely related genera, A sure asign of the presence of the truffle fungus
in a nev truffidre is the "burred" appearance of the vegetation under the
tyuffle trees. This is due to the extensive growth of the truffle mycelium
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and occurs 5 or 6 years after the trees are planted. Young truffles begin
to form in southern France in the fall and mature from December to February
which is the harvest time,

In many cases the truffles can be located by the cracks which they cause

in the soil, but they are usually "hunted" with the aid of trained pigs or
dogs.

May 26 ? 1952 -
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THAXTER,-LABOULBENIACEAE
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OREGON STATE COLLEGE—STUDIES IN BOTANY

PLATE I

. Scction through portion of ascocarp of Genea brachytheca
. Spore of Genea brachytheca

. Spore of Genea Thaxiert

. Spore of Genea hispidula

. Spore of Genea inlermedia

. Spore of Genea Harknessi

. Spore of Genea cerebriformis

. Spore of Genea conpacta

. Spore of Genea arenariu

. Spore of Genea macrosiphon

. Spore of Genca Gardnert

. Sporc of Genea echinospora

. Spore of Geneabea fragilis

. Spore of Hydnolrya carnea

5. Uross section of spore of [ yduotrya carnca

b (€
. Spore of Hydnotrya cubispora

- Cross scction of immature terminal spore of Hydnotrya cubispora
. Spore of Iydnotrya cerebriformis

. Spore of Hydnotrya cllipsospora

. Spore of Dalecomyces Shearii

2. Spore of Daleomyees Gardneri of same magnification as Figure 21,
. Spore of Daleomyces Gardneri more highly magnified

. Ascus containing immature spores of Pachyphloeus virescens

. Mature spore of Pachyphlocus virescens

ss section of immature spore of Hydnotrya cubispora

Spore of Pachyphlocus citrinus

. Spore of Pachyvphlocus melanoxvantins
28.

Spore of Balsamia plalyspora

PEATE 1T

. Section through portion of ascocarp of Hydnocystis californica
. Snore of Tuber argentewm

. Spore of Tuber Gardneri

. Spore of Delasticopsis phleboderma

. Ascus and spore of Delustreopsis oligosperma
. Spore of Choiromyces conpacta

. Spore of Choiromyees Setchellit

. Spore of Picaa carthusiana

. Spore of Terfesiaspinosa

. Spore of Delastria rosea

. Spore ol Geopora glabra

Spore of Geopora magnata

. Spore ol Geopora Harknessii

. Sectioned ascocarp of Geopora Harknessii

. Ascocarp ol Peichivmyees kraspedostoma

. Spore of Petchiomyces kraspedostoma

5. Spore of Hydnobolites californicus

. Spores of Pseudobalsamia magnata a

- Ascus and spores of Pseudobalsamia magnata var. mgrens
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A Descriptive Key to the Genera
of the Laboulbeniales

At the end of the introductory section of his second monograph, Thaxter
(1908, pp. 236-239) provided a key to the genera of Labou]be.nifﬂes .which
he recognized at that time. He did not supplement or revise this in his later
works. His presentation was intended to indicate, in a general way, n?.tural
relationships, and the nature of the male sexual organ was used as a primary
key character. The absence of antheridia on species of many genera, ex}:h?r at
any stage of development or on mature individuals, renders t‘hls keyvdszzcult
if not impossible to use in many instances, and, of course, it now is out of
date. In the key presented below, I have utilized the characterisFlcs of the
antheridia only when these are a well-marked feature of the intact alnd
normally developed mature individual. Other morphological characteristics
that are reasonably easy to observe, provided one has well-developed and
unbroken specimens for study, have been selected as primary key characters.
The organization of the key does not necessarily reﬂect. natural relationships.
Host data are included only to provide supplemental information and these
should not overly influence the final disposition of an unknown, for many
genera having a more or less narrow host range do include an occastor.la.l
species adapted to a member of an unrelated host group. Host-group specifi-
city does, however, appear to be extremely narrow in many genera as
indicated in the key. Many of the data incorporated into the key are taken
directly from Thaxter’s descriptions or those of f)ther students,‘but I have
supplemented these with my own, often unpubllshcc.i, obsr:rvat.lons of the
past twenty years. Thus, there will be ff::und an occasional conflict between
what I say and what Thaxter or others, mc]ud.mg myself, have rcPo.rted. The
key has been constructed mostly on the basis of the characte.r:stlcs of the
generic type or on what I regard as those features best representing the genus
as presently understood. Forms will be encountered t.]:at will be nearly if not
impossible to place. This is inevitable, for construction of a key that would
take into account the many variations found in some of the larger genera
would be extremely complex and has not becn attempted here. Indeed,
several of Thaxter’s species are not accurately placed at prescnt‘and eventu-
ally will have to be reclassified. Hopefully, the following k?y will provide a
guide to the systematic study of the genera currently recognized.

Before attempting to use this key for the determination of genera, the
student who already has not had an opportunity to do so should b‘ccome
completely familiar with the general characteristics of the Laboulbeniales as
presented in the introductory sections of Part 1 and 2 of the monograph and
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. Perithecium, together with its true stalk- and basal cells, borne on a more or less elongate

3;

4.

supplemented in the later parts. He should peruse the illustrations and note
the many variations that are known to occur in the structure of the
receptacle, appendages, perithecia, and antheridia. The beginning student
first should collect and prepare a series of study specimens showing various
stages of development of a number of representatives of common genera
following the procedures outlined in the section on Collection, Preservation,
and Preparation of Specimens.

. Spore appearing continuous (actually 2-celled, but upper cell very small and not observed

readily); dioecious; female receptacle appearing unicellular and without an appendage;
male individuai minute, consisting of two superposed cells and a terminal, simple antheri-
dium; known only on species of the subfamily Aleocharinae of the Staphylinidae
(Coleoptera) BE A S LSRR GBI OB 06 BRSO Amorphomyces

.Spore obviously 2-celled; monoecious, dioecious, or male organs lacking; receptacle

consisting of more than one cell; appendages usually present, various

- Receptacle a more or less massive, multicellular, turbinate structure forming a distal,

cup-like depression within which arise numerous strile appendages, stalked perithecia, and
antheridial branchlets bearing exogenous spermatia; known only on species of Hydro-
Phj_]jdae {Colcopteraj, ......................................... Zodiomyces

Receptacle otherwise ................. GO AR S E St s o RO O A G o 3

stalk of two or more superposed cells or terminating a simple, uniseriate, cellular
receptacle lacking branches of any kind. ...... ... ... o il 4

. Perithecium, together with its true stalk- and basal cells, sessile or, if appearing stalked,

the stalk consisting only of the true stalk-cell and one or more of the modified basal cells
of the perithecium; if perithecium terminating a simple, indeterminate receptacle, then
the latter producing one or more branches. . ........... ... oo il kil

. Perithecium terminating a simple, multicellular receptacle and bearing a lateral, often

rudimentary appendage (=the original primary appendage); true stalk- and basal cells of
the perithecium becoming continuous with the cavity of the perithecium proper; dioe-
cious, the male consisting of three superposed cells and a terminal simple antheridium;

known only on species of Limnichidae (Coleoptera). «....c.ouu.ou..., Aporomyces
Perithecium and its stalk readily distinguishable from the body of the receptacle.. ... .. 5
. Outer wall of the perithecium, exclusive of the basal cells, composed of only four or five
AR b G ano oottt s see RaEE e TR e Ao R e e 6
. Outer wall of the perithecium, exclusive of the basal cells, composed of six or more tiers
o Fwral e L e e R . sk i D 9
HiPeritheciumtbeavingan appendages = o0 o - 7
S Rexitheciuniwith outian apnendage i e RN e s 8
. Perithecium terminal on a long multicellular stalk that is continuous with a 4-celled

receptacle; the upper cell of the latter bearing a lateral tuft of antheridial (? ) branchlets;
(structure of the perithecium not described); known only on the genus Hyraena of the
family Limnebiidae (Coleoptera). ............... O O I B S e I Thripomyces
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benia]es"l"he ascospore is regarded as an embryo that develops directly into
a gametophyte constituted, not of a mycelium, but of a simple cladome
organized like that of certain Florideae, The basal cell of the ascosporal
embryo gives rise to the basal segment of the axis bearing the basal pleuridia;
the distial cell gives rise to the apical cell that forms the remaining segments
of the axis. Thus, the cladome consists basically of a more or less well-
developed uniseriate axis of few to many cells one or more of which, above
the basal cell, may give rise laterally to cellular productions, called pleuridia;
these, in turn, may bear sex organs or sterile branchlets or secondary
cladomes, According to the arrangement of the pleuridia, Chadefaud
distinguishes four morphological types of thalli: |

L. Eupleuridial species. — Axis well-developed, with pleuridia formed on all
segments of the cladome except those at the summit. Examples given for this

type include the genera Hister:'domyces,_Pcyn’tschfeﬂa, Skelophoromyces,
and Stichomyces.

2. Basipleuridial species, — Only those pleuridia arising from the basal
segment well-developed; basal segment usually divided into two superposed
sub-segments; segments orming the distal part of the axis more or less /

-
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Prof. Chadefaud’s treatment of the Laboulbeniales is intercsting —a;ld“

thaught—grovoking. It does not, however offer anything new regarding th:
- . TR H T T g t e
origin of the Laboulbeniales, and each of the four morphological types he

proposes brings together genera that probably are not otherwise closel
related phylogenetically, Pre2aby are not otherwise closely

o ﬁw/m 15 7.
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XXV. MYCOLOGICAL POETRYL

The following was written by S. F. Blake, Bureau of Plant Industry, on
the occaslon of Prof. Roland Thaxter's 70th birthday, August 28, 1928.

There was a 1little beetle once no bigger than a flea;
t* Like other bugs, he had six legs, and used them constantly.

He travelled up, he travelled down, he travelled in between;
He sampled many thingsg decayed, and many that were green.

He Journeyed north, he journeyed south, he followed isotherms;
He gathered many kinds of food, and many kinds of germs.

‘His very latest day on earth he passed upon a wattle¥®;
A student saw him sitting there, and clapped him in a bottle.
(*Australian name for Acacia)

He gathered others, some of which a full three inches measure,
But of them all, both great and small, this beetle was the treasure.

(Now you must know a beetle!s wing, Jjust like his leg and tail, is
Created but to be a site for Laboulbeniales.)

And when this beetle studied was, upon him there were seen
Of good new species twenty-five, of genera sixteen.

I saw hlim lately where he sits, impaled upon a pin.
He sang a little song to me, and thus it did begin;

"Oh, I've Labouls on my tarsi, and Labouls on my toes,
On my antennae, in my tubes, and eke upon my nose.

"Upon my tall the Master found Tettigomyces varicus:
For T. pterophilus my wing is still the locus classicus.

tgleven other Tettigo's from off my abdomen
Were scraped, and sorted into groups, and given names, and then

"The Master thought he had enough and let his needles fall,’
But, inter nos, he missed the finest Laboulben of all.

"within my third left spiracle a curious eye would see
This curious form which must, I think, form a new family.

"Its foot has toes with well-formed nails, its antherozoids can swim,
And the ascus holds a single spore, with a strongly chitinized rim.!
e 33
Ed. note: This poem, one of my favorites, first was called to my at-—
tention by Dr. K. B. Raper some 14 years ago. The original is in a
bound collection of letters and photographs presented to Dr. Thaxter

by former students. This volume is in the Farlow Herbarium.

lsee also pages 5 and 13. M.S.A.NEWSLETTER. DEc. 196l,
....32.....
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