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Ecology and Evolution of Puccinia graminis Pers.

O ekologii a evoluci Puccinia graminis Pers,

Zdenek Urban and Jaroslava Markova

In the area of the secondary evolutionary gene center of wheat (the Me-
diterranean) as well as in the regions of the primary gene centers the
“graminicolous facies” of the wheat stem rust, Puccinia graminis subsp.
graminis seems to play a significant role. Similarly as in the Mediterranean
also in Asia the “ruderal lacies” is combined with that ol sexual hybridiza-
tion on barberry (“montane facies”). Fulure studies envisage the following:
1) study of the rust ecology in the cvolutionary centers, determination of
geographic distribution of the individual physiologic races and populations
and investigation into the urediospore long distance spread; 2) in search
after the gene sources of resistance using of stem rust resistant grass
populations indigenous to the evolutionary centers is preferred: 3) to protect
natural ecosystems embracing barberry within the evolutionary centers
and thus ensure the existence and further development of wild and culti-
vated grass populations possessing a high degree of nonspecific (general)
stem rust resistance or tolerance.

V oblasti druhotného vyvojového centra (Stredozemi) jakoz i v krajinach
prvotnich center se vyskytuje a silné uplatnuje ,graminikolni facie" rzi
travni pSeni¢cné, Puccinia graminis subsp. graminis [. sp. tritici. Podobné
jako ve Stredozemi i v Asii se kombinuje ,facie ruderalni* s facii pohlavni
hybridizace na dristalu (.facie horska“). Do budoucna je treba: studovat
ckologii rzi ve vyvojovych centrech, stanovit areialy jednotlivych ras a po-
pulaci, sledovat pirenos urediospor na velké vzdialenosti. Pri hledani zdrojui
odolnosti vyvbrat populace {rav, kieré jsou odolné vic¢i rasam rzi travni,
jez jsou domaci ve vyvojovych centrech. Chranit oblasti prirozeného roz-
sireni diisfalu ve vyvojovych centrech a tim zajistit existenci a vznik jedinct
planych i kultivovanych trav s vysokou obecnou resistenci nebo toleranci.

The present study concludes the first part published already before (Urban
and Markova 1983) where also the methods of urediospore treatment can be
found. The authors are indebted to Prof. Dr. Z. M. Azbukina, Vladivostok, Dr,
Gro Gulden, Oslo (O), Dr. D. M. Henderson, Edinburgh (E), Prof. Dr. V. I,
Uljaniséev, Baku (BAK) and Prof. Dr. G, Viennot-Bourgin, Paris (P) for their
kindly supplying the material.

The basic features of the evolution of Puccinia graminis Pers. s. 1. were
outlined and submitted to discussion earlier (Urban 1968, 1969 and 1980; Urban
and Markova 1980; Savile and Urban 1982). Basing on the ideas of N. 1. Va-
vilov, T. Savulescu, E, Leppik and T. Johnson a new original theory on the
origin of cerealicolous stem rust fungus as a relatively recent taxonomic unit
was developed: it evolved gradually and jointly (co-evolution) with the evolu-
tion of cereals (in the first place wheat and barley) from their wild ancestors.
The evolution of both the host and the rust fungus occurred from the very
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beginning in the primary and secondary evolutionary gene centers. Considering
the long history of ancient agriculture in Eurasia and in the Mediterranean,
Puccinia graminis subsp. graminis which parasitizes on a. o. wheat, is assumed
to develop in the course of 6—8 thousand years. For this time co-evolution
of wheat and its rust fungus has been lasting whereas the evolution of the
whole stem rust fungus complex (P. graminis s. 1.) is far longer being connected
with the phylogeny of certain grass groups, in the first place of the subfamily
Festucoideae (=Pooideae) as well as with the evolution of the genus Berberis
(+Mahonia) or the family of Berberidaceae, This evolution assumably did not
occur outside the natural habitats of both the mono- and dicaryophyte hosts
but within such plant communities (or close neighbouring ones) in which the
grasses and the alternate host grow together in sufficient quantity.

From this aspect we tried to explain the reasons of the existence of small
spored subspecies graminicola Urban in Czechoslovakia at localities rich in
barberry (see Urban and Markova 1983). Later study of the material mentioned
and additional data from literature prompted us to further considerations on
general evolution of Puccinia graminis s. 1. Arithmetic means x of urediospore
length and width and xp:Xwratios are given in Table (p. 71—79).

The shape of the summer spores is evaluated similarly as in the preceding
paper (Urban and Markova 1983).

A. Evaluation of the material

In the regions of primary (Azerbaijan, Iran, Necar East) and secondary
(Albania, Morocco, the Iberian peninsula) evolutionary gene centers appear
physiologic races (specialised forms?) with large urediospores, mostly oblong
ellipsoid, more rarely ovoid, on cultivated cereals (Triticum, Hordeum, Secale,
Avena). In Israel only oblong ellipsoid spores are found on cultivated Triticum,
Hordeum, Secale and Avena. Similarly also in the Azerbaijan S.S.R. there are
only oblong ellipsoid spores on Avena, Triticun and Secale; a rust specimen
on Triticum aestivum from the botanical garden in Baku. in which the ure-
diospores taken from the blade are small ovoid to small oblong, is exceptional.
Broadly ovoid urediospores were observed in a few collections from Iraq,
Albania (Triticum), Morocco (Triticum, Secale) and on Avena fatua from the
Sierra de Gredos in Spain, Yet on Triticum and Hordeum in Morocco also
oblong ellipsoid spores were found.

Large urediospores were observed, however, in the above countries on nu-
merous wild grasses. These are in the first place the grass species and genera
which are already known from literature to harbour sporadically cerealicolous
f. sp. tritici and others, e, g. f, sp. secalis, f. sp. avenae. Among them are e. g.
several species of Agropyron (A. aucheri, A. caucasicum, A. cristatum, A. repens)
on which the summer spores are mostly oblong ellipsoid or ovoid. On A. repens
from Azerbaijan the spores are conspicuously oblong ellipsoid; the collections
come from the submontane area of S. E. Caucasus. On the other hand, col-
lections on other species from Iran — from the Demavend slopes and the
environment of Tabriz — have large, broadly ovoid spores. In Morocco, in
the Middle Atlas, the stem rust was several times collected on Agropyron margi-
natum; its urediospores are both oblong ellipsoid and ovoid. From the same
mountain range comes a collection on A. festucoides with oblong ellipsoid spores.
In Iraq in the desert west of Ramadi ovoid spores were observed on Eremopyrum
bonaepartis which is closely related to Agropyron.
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Relatively many collections were evaluated on wild Hordeum species. In the
Azerbaijan S.S.R., again in the submontane area of S. E. Caucasus, ovoid and
oblong ellipsoid urediospores were collected on Hordeum bulbosum and H. ge-
niculatum. The spores collected on Hordeum fragile (Demavend) and H. mu-
rinum (Hamadan) in Iran were oblong ellipsoid. Spores of the same shape were
stated on Hordeum bulbosum from Turkey (Maras — Goksun in E, Taurus) and
on H. murinum from Israel (Jerusalem). Many collections on Hordeum bulbosunt
and H. murinum come [rom Morocco from the maritime lowlands and from
the Middle and High Atlas, The spores are mostly ovoid (10X), oblong
ellipsoid (2X) and of transient shape (3X). Only four times small ovoid and
subovoid. i. e. somewhat smaller, yet still distinctly globose spore forms were
stated. Similar small ovoid spores are recorded by Guyot (1967) on Hordeum
murinum from the Somosierra Mts. north of Madrid in Spain. Guyot reports
that according to the teliospore structure the specimen resembles rather the
subsp. media Guyot, which is graminicolous, than the subsp. major Guyot,
which is cerealicolous.

Further genera the species of which are hosts for large-spored races in the
evolutionary gene centers are Bromus and Aegilops. From the submontane
area of S. E. Caucasus in the Azerbaijan S.S.R. come the collections on Bromus
variegatus and Bromus sp., with conspicuously oblong ellipsoid urediospores.
On the other hand, the collection on Bromus ramosus (Pirzevan, Zakatal'skij
district at the Caucasus foothill) has small oblong spores. In Iran in the Haraz
valley N. E. of Teheran, from 1000—2000 m altitude, races with ovoid spo-
res were collected on Bromus ramosus subsp. benekenii and B. munroi. The
specimen on B. ramosus subsp. benekenii was collected in a forest. Broadly
ovoid are also the spores collected on Bromus biebersteinii from N, E, Turkey
from the Anadolu Daglari Mts. on the road from Rise to Ispir. There are
relatively numerous Moroccan data originating from the maritime lowlands
through the Middle and High Atlas on the following grass species: Bromus
lanceolatus, B. macrostachys, B. mollis, B. ramosus subsp. benekenii, B. rigidus
subsp. gussonii, B, squarrosus and B. tectorum. Most urediospores are ovoid
or lransilory to oblong ellipsoid. From the Iberian peninsula two specimens
on Bromus fasciculatus possessing ovoid spores (from the east in Sierra de
Albarracin west from Teruel and in the north between Aranda de Duero and
Burgos) are recorded. They were collected by Guyot (1967) who made experi-
ments with urediospores collected in the surroundings of Teruel and obtained
a very strong degree (IV) of infestation on wheat, Agropyron marginatum and
Aegilops crassa, degree 111 on Aegilops ventricosa, 114 and Il on Festuca
triflora, Hordeum maritimum and H, bulbosum. Rye and oats were negative;
according to this Guyot assumed that it was the f. sp. tritici which passed
to the above annual species of Bromus causing strong infestation of its sheaths,
leaves and inflorescences. The other specimen cited was determined by Guyot
also as subsp. major (he considers it also a cerealicolous race).

As for Aegilops there are records from Israel on A. longissima, A. ovata and
A. variabilis. The urediospores are large, pronouncedly oblong ellipsoid. From
north Africa, from the Middle and High Atlas, there are records on Aegilops
ovata, A. triaristata, A. triuncialis and A. ventricosa. Ovoid or transitory to
oblong ellipsoid shapes prevail. Only one specimen (A. ventricosa) has spores
of a transitory shape from small ovoid to ovoid. In the Iberian peninsula
ovoid urediospores were collected on Aegilops ovata, A. triaristata and A, triun-
cialis (Sierra de Gredos, west of Madrid and in the north between Aranda de
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Duero and Burgos). Guyot (1967 p. 205) classifies all three Spanish collections
as subsp. major Guyot which embraces mostly cerealicolous forms.

There are relatively numerous data as regards wild growing oats (Avena
sp. div.) from Morocco. These are collections from the maritime lowlands and
Middle and High Atlas on the following grass species: Avena alba, A. alba var,
barbata £, genuina, A. bromoides, A, jahandiezii, A. sterilis and A. sterilis subsp.
macrocarpa. Ovoid spores prevail, several times oblong ellipsoid spores were
recorded. In the High Atlas and on Djebel Hebbri (2000 m) in the Middle Atlas
small ovoid spores were collected on Avena sterilis and A. sterilis subsp. macro-
carpa. No literature data or own measurings on wild oats are available from
other countries. Anikster and Wahl (1979) report var. avenae as the most
frequent variety on wild Avena species, yet they do not give measurements of
summer spores.

Large, ovoid or oblong ellipsoid spores are so far known on following grasses:

Alopecurus myosuroides — Azerbaijan S.S.R.

Poa bulbosa — Traq, mountains of Kurdistan

Taeniatherum caput-medusae — Iran; Morocco, Middle Atlas; Spain. between

Aranda de Duero and Madrid. considered subsp. major Guyot

Festuca elatior — Iran, near Hamadan

Lolium perenne — Iran, near Tabriz: Israel, Beersheba — the Dead Sea

Arrhenatherum elatius — Morocco, Middle Atlas

% erianthum — Morocco, Middle Atlas

Dactylis glomerata — Morocco, Middle and High Atlas

Festuca triflora — Morocco, Middle Atlas

Dasypyrum hordeaceum — Morocco, Middle and High Atlas

Lagurus ovatus — Morocco, Middle Atlas

Trisetum flavescens — Morocco, Middle Atlas

Vulpia litardiana — Morocco, Middle Atlas

Trisetum velutinum — Spain, Sierra Nevada, 2600 m

Let us mention already here that Arthaud, Guyot and Malencon (1964) report
(basing on their own observation as well as experiments) survival of the
specialised form tritici, in the first place on Agropyron marginatum and Dasy-
pyrum hordeaceum, in the Middle and High Atlas. Further the following
grass species proved also highly susceptible to the above specialised form:
Agropyron panormitanum, Bromus ramosus subsp. benekenii and Festuca triflora.
An inoculum from these grasses, characterized by large urediospores and be-
longing thus to the subsp. major Guyot var, tritici Guyot gave a very high degree
of infection on wheat.

As regards the taxonomy of Puccinia graminis we consider all the above
large-spored collections subspecies graminis. To make the morphologic characte-
ristic more precise it would be useful to undertake a systematic and reliable
search after the number of germ pores and shape and size of the verruculous
spines. Previous unsufficient data available so far indicate that the cerealicolous
specialised forms have mostly 4, sometimes up to 5 germ pores. The data from
north Africa for Agropyron repens, Aegilops, Avena spec. incult., Bromus,
Hordeum spec. incult, vary between 2—4, only rarely 5 for Agropyron repens.
In routine treatment of the studied material 4—5 germ pores were found in
the Agropyron species originating from Iran, with the prevalence of 4 germ
pores. The same was stated for Triticum aestivum from Iran and Irag. On
Aegilops from Israel the spores possessed most frequently 4 germ pores. Four
to five germ pores were found on Hordeum bulbosum and Bromus biebersteinii
from Turkey. Similarly, on Bromus species from Iran there were 4—5, rarely
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6 germ pores (B, munrot). More rarely up to 6 germ pores (4—5) were counted
on Eremopyrum bonaepartis from Iraq. Poa bulbosa stem rust with 4 (5) germ
pores comes from the Iraqui Kurdistan.

In conclusion of the evaluation of large-spored collections let us emphasize
that without inoculation experiments it would be impossible to determine to
what extent Puccinia graminis found on wild grass is a cerealicolous race or
a specialised form, The experience so far namely does not exclude the existence
of large-spored graminicolous specialised forms or races, This assumption is
further supported by the fact that e. g. Guyot and Massenot described in 1957
f. sp. agropyri-repentis which they characterized by large urediospores (X —=
29—30 X 17—18 um), ovoid to oblong ellipsoid (see Arthaud, Guyot and Malen-
con 1964, Document annexe (4) and (5), where the range of arithmetic means
is conspicuously broader). Another example is the characteristics of a few col-
lections on Dactylis glomerata (Arthaud, Guyot and Malengon 1. ¢.) from the
Moroccan Atlas: x =29.5—30.5 X 17.5—21.0 um, urediospores being large, ovoid
to oblong ellipsoid, belonging to a so far closer undescribed specialised form.
As last example let us mention the collections on Lolium multiflorum, again
with large urediospores, which the authors (. ¢.) hesitantly ascribe to f. sp. lolii
(vet this f. sp. originally ought fo be small-spored!). However, there may even
exist a transfer of [, sp. avenae or f. sp. secalis to Lolium. After all, the above
specialised form secalis is known also from Agropyron sp. div, and f. sp. avenae
can parasitize on Dactylis glomerata (1. c.).

Study of the material originating from the primary and secondary evolutio-
nary gene centers of cereals and their rust fungi revealed that collections with

large, ovoid and oblong ellipsoid urediospores prevailed.

Small ovoid or transitory to small oblong urediospores were observed in:

Azerbaijan S.S.R. — on Dacytlis glomerata, Lolium perenne
Iran — on Poa angustifolia
Turkey — on Lolium persicum, Ggksun in the castern Toros Daglari Mts.
Morocco — on Anthoxanthum odoratum, Middle Atlas, classified by Guyot as
subsp. minor Guyot
on Cynosurus echinatus, Meknes in Middle Atlas, on the edge of a wheat
field strongly infested with Puccinia graminis. Simultaneously
strongly infested were: Aegilops ventricosa and Hordeum murinum.
Guyot and Malencon (1957) assume an incidental passing over of
cerealicolous f. sp. tritici or {. sp. avenae to wild grass species
Dactylis glomerata, 5 collections from the Middle and High Atlas
Lolium multiflorum subsp. itaelicum, in the High Atlas. This col-
lection is considered with some doubts a graminicolous f. sp. lolii
Guyot et Massenot (1947—1948)
— on Lolium rigidum, considered f. sp. lolii
— on Poa pratensis, cultivated al the Debbag [arm
— on Poa spec., High Atlas, Djebel Toubkal; 3(4) germ pores approxima-
tely equatorial
Algeria — on Agropyron repens, ncar Algiers; 4 (sometimes 3, rarely 5) germ pores
Spain — on Arrhenatherum elatius, northern slopes of Sierra Nevada, 2—4 equa-
torial germ pores
on Dactylis glomerata
on Festuca granatensis, northern slopes of Sierra Nevada, 2—4 equatorial
germ pores, It is the I. sp. festucae — granatensidis Guyot which, accord-
ing to experiments, does not infect Triticum, Secale, Avena or Loilium
temulentum giving, on the other hand, infection type 1V and III on
Festuca granatensis, Arrhenatherum elatius, Avena bromoides and
Dactylis glomerata (Guyot 1967).
Hordeum murinum — mentioned already above, p. 67
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Northwestern Portugal — on Dactylis glomerata, Braga: Guyvot (1967) designates
this collection as subsp. media Guyot “living on numerous wild
grasses yel in no case on cultivated cereals”.

The survey clearly reveals that the small-spored stem rust appears most
frequently on Dactylis glomerata, Lolium sp. div. and Poa sp. div. In all cases
it is the subspecies graminicola Urban which evidently affects also other grass
genera as e, g. Anthoxanthum, Arrhenatherum, Avena sterilis, Bromus squar-
rosus ete.

Let us complete the preceding conclusion (sce p. 69): in Transcaucasia, Iran,
Iraq, Israel, Turkey and the western Mediterranean, i. e. in the primary and
secondary evolutionary gene centers, Puccinia graminis appears as subsp. gra-
minis with large ovoid to oblong ellipsoid urediospores embracing cerealicolous
as well as graminicolous physiologic races (f. sp.?). Some cerealicolous races
successfully pass to and survive on wild growing grasses and, on the contrary,
cereals can by infected from the grasses. The other taxonomic unit, subsp.
graminicola Urban, seems to be in the first place graminicolous, characterized
by small, ovoid urediospores, Within both subspecies as well as between them
hybridizing takes place. In both subspecies the ovoid shape of spores is con-
sidered phylogenetically older.

As already mentioned the material studied is not sufficient. The same applies
to [urther, additional material not originating from evolutionary centers.
Especially French authors (Guyot 1946, 1951, Guyot and Massenot 1958a, b,
Viennot-Bourgin 1949, 1951, Arthaud, Guyot and Malencon 1964) give biome-
trical data of summer spores from various wild grasses from eastern, southeastern
and southern France. On Agropyron (A. caninum, A. repens) prevail oblong
ellipsoid (or also ovoid) spores. On other genera, on the other hand, small ovoid
or small oblong spores which seem to indicate prevalence of graminicolous races
(spec. forms?) are mostly found. This concerns the collections on Anthoxanthum
odoratum, Briza media, Cynosurus cristatus, Deschampsia flexuosa, D. cespitosa,
Festuca arundinacea, F. sylvatica, Hordelymus europaeus, Lolium perenne and
Poa alpina.

Very rarely ovoid and oblong ellipsoid spores were stated on Festuca arundina-
cea and Hordelymus europaeus.

There is a useful observation by Viennot-Bourgin (1949 p. 8) from the dé-
partement Iscre in the Sarennes gorge, 1496—1800 m. Abundant growths of
Berberis vulgaris bear infections: under them uredia and telia are found on
various grasses. According to the size and shape of urediospores Viennot-Bour-
gin divides the [indings into two groups, viz. 1) Arrhenatherum elatius, Agro-
pyron glaucum, and Poa nemoralis with narrow oblong spores (according to
our classification: small oblong and oblong ellipsoid) and 2) Anthoxanthum
odoratum, Dactylis glomerata and Phlewm pratense with ovoid or ovoid globose
(= small ovoid) urediospores, Except the distinctly oblong ellipsoid spores on
Arrhenatherum elatius (x = 28.0X14.8 um) all the other collections belong
into the subsp. graminicola.

Graminicolous physiologic races (f. sp.?) on Agrostis stolonifera, Anthoxan-
thum odoratum, Dactylis glomerata and Festuca pratensis were collected in
Austria at Lunz am See and in Tirol (Brandenburger 1969, 1974). Their spores
are small ovoid, the smallest ones on Agrostis. All belong to the subsp. gramini-
cola Urban.

-
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A '/llulnx‘ lonqgissinuu

Lighvan, Tabriz

Schemilan

Damavand

noar Lighvan, Tabriz

Dacli above Panjab

Darli above Panjab
Rezaiyoh—IKhoy

near IHamedan

pentes du mont Damavand
near Hamedan

Jostanabad —=Sarab, Tabriz
l'anjab

Iraq:

Girdabar, Kurdistan
tomadi desert
Sarcal, Kurdistan

Turkey:
Maras-Goksun
Rize-Ispir road
Goksun

Israel:

tehovot
Beersheba, mer Morte
Jerusalem
Kiboutz Gat
Rehovot
Dalia
Rosh Pinna

Yowne
Gat, Negov

Becersheba, mer Morte
Beersheba, mer Morte

28.90
30.17
30.40
32.25
28.10
20.01

33.13
J30.65

29.05

31.95 >

18.57
X 20,27
18.85
21.27
15.52
20.92
16.15
18.52

10.85
19.40

18.65
23.42

18.30

18.70
18.05
16.50
16.05

31.35 %
31.82

30.10

3425

$5.47

$36.02

ovoid

ovoid

ovord

ovoid

ovoid

ovoid

oblong ellipsoid
ovoid

oblong ellipsoid
nl)lun_g (‘||i1n~<»14l
ovord

small ovoid

ovoud
ovoul
ovord

oblong ellipsoid
ovoid
small ovoid

oblong ellipsoid
oblong ellipsoid
oblong 4'“X|'~'vhl
l"'l“llz (‘“Ip~nl-|
nl;l(-“j l‘“ll)\'nu!
oblong ellipsond
oblong elhpsoud
oblong "”'l"""l
oblong ellipsoid

oblong ellipsoid
oblong ellipsoid

oblong ellipsoid
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Host plant

Aegilops ovatu
Aegilops variubilis
Aegilops variabilis
Lolium pereind

Agropyron repens
Aaqrostis stolonifera

Poa pratensis

Aegilops eylindrica
2 l(,ru/.qrn“ repens

Agropyron cf. repens
Agropyron ropens

Avep wlbha

Avena alba var, barbata

Avena bromoides

Aeena julvnndiezii
Avena jahandicsi
Avena steriliy
Avena steridis
Avenn sterilis nul---ln, HUCrocar g
Lvena steriis
Avena steriis
Avena sterilis
Avena sterilis
Avena sterilis
Aevena sterilis
Hordcum bulbosiomn

’,m'ullt_\‘

Meiron, Tsefat

.I.‘1‘(-l'

Beershoba, moer Morte
Beersheba, mer Morte

High Caucasus:

berda
Teberda

'l‘|'|n‘l"[4'.

Crimea:
Sol-Buchra, Prochladnoe

Prochladnoe
Sel-Buehra, Prochladnoe

\lgzering

Maison-Carréo pros Al

Moroceo:

Djaba, Moyen Atlas

Marrakech-Asni, Grand Atlas
Ifrane, Moyen Atlas

Ifrane > Tnnnouzer, M. Atlas
Ifranc, M. Atlas

Quirgane pres Asni, Grand Atlas
Djebel Hebbiri, Moyen Atlas
Djebel Toubkal, Grand Atlas
environs de Meknos

route Meknés—»Azrou

magquis des dunes de Mogador
entre Arzila et Larache

route Rabat—Meknés

entre Ho ot El Hajeb

entre Arzila ot Larache

[
14.22
16.06

Shape

oblong ellipsoid
ublong cllipsoid
oblong ellipsoid
'-h[t'll‘.f "“Ip\nlll

oblong ellipsoid
oblong «‘Hllranhl
nlnlnnv_; n-!]:ln-;uul

ovord
oblong ellipsoud
oblong ellipsoid

small ovoid

ovoid to oblong
elhipsond

ovord

oblong ellipsoid

ovoid

"\'VI‘I

small ovord
small ovoid
small ovoid
ovoid

ovold

ovoul

oblong ellipsoid
nblnng nllip«ml
oblong ellipsoid
stall ovord
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Host plant Locality X1, X Xw (pm) XL : Xw Shape Notico

Hordewum bulbosum Térouan 26.3 IS.8 1.4 small ovord
Hordewm bulboswum Moknés-=Azrou 27.7 X 20.2 >: ovoid

Hordeum bulbosum entre Arbaoua ot Souk el Arba

Jdu Rharb A ol d ablong ellipsoid

Hordeum murinum Azrou-Midelt, Moyen Atlas T small ovoid
Hordewn mourinum Oukaimeden, Grand Atlas 27.2 X 19. Al ovoid

Hordeum mourinum Gtouan 279 ) A6 ovoil

Hordeam murinum Liranc-Boulemane, Moyen Atias 28. H R ovoid

Hordewm murinum col de Tadment, Grand Atias 28.: od iR ovoid

Hordeum mourivim Quirgane, Hant Atlas 28. 24, ovoud

10

Hordewm murinum Ruabat-Meknes 24, ; § ovoud
Hordeum murinum Michliffen, Moyen Atlas 2 0, N ovoid
Hordewm murinum Ouirgane, Grand Atla 30.2 x 10,2 a7 ovoil

VIS

Hordeunm murinim Agadiv-Ouarzazate 30,2 1, oily ovoud

) G

Hordewm pivrinum pres Asni, Grand Atlas - 0.6 5, ovoirl
Hordeum murinum X1 Hajob-Azrou, Moyen Atlas
Hordeum murinum Tizi n"Tretten, Moyen Atlas
Hordewnm murinum Dayet Ahoun, Moyen Atlas
Hordewm nourinion vers Djebel Toubkal, Grand

X

ovola

N

Ltk

ovoul

2010

oblong ellipsoid

~1 ~1
-1 % &
1z

Hordewm mwrinum pres Meknes
Hordeum sp. (cult.) Salé

oblong 4'ill"<4)l-l

oblong cllipsoid
ovold
ovoud

o &

Necale cereale Salé

Uriticum sp. (cult.) Tarjint »Ounarzazate

riticwm sp. (eult,) Ito-El Hajeh

Triticem sp. (cult.) \sni, Grand Atlas

Aegilops ovata route frano—=Boulomane,
Moyen Atlas 30.6 A : ovoud

Aegilops ovata Diebel Toubkal, Grand Atlas 31. : LG ovoudl

A /v‘fu/n: ovata Tizi n'Tretten, )ln_\'wn Atlas 30,2 P = oblong "”l]l-ni\i

Aegilops triaristata col de Tadment, Grand Atlas 29, 07 ovoid

Aegilops triuncialis Atlas marocain 28.1 X " )2 ovoid

Aegilops ventricosa Dayet Ahoua, Moyen Atlas

l

Aegilops vendricosa pris Meknds

Aegilops venlricosa pris Meknes

A

oblong :-ll!ln‘.ul

oblong ellipsoid

861 (2) 8¢

small ovoid
ovold
ovold

oblong ellipsoid

1O w= e
LS B < BN |

Agropyriun festucoides oucd Mikdane, Atlas marocam
Agropyrum marginatum a 6 km ('lfrane, Moyen Atlas

Ut~
.-

ovord
ovoid

ohlong cllipsoid

Agropyrum marginatum lfrane-Boulemane, Moyen Atlas

X

Agropyrum marginatum Michhiffen, Moyen Atlas




Host plant
Agropyrum marginatum
Agropyriam marginatum
Agropyrum margenatum
Anthovanthum odoratum
Arrvienatherum elatius
Arrkenatherum clotius
Arrlenatherwm evianthum
Arrhenatherum evianthum
Arrhenatherum erianthum

Bromus lanceolatns
Liromus macrostach s

Bronmus mollis

Dromus ramosus cﬂu[y henekends

7

Bromus ramosus subsp. hewokenii

Bromus rigidus

Bromus rigidus subsp. gussonii
Bromus cf, SQUATTOSUS

Bronmus SGUATTOSUS

Bromus tectorum

Bromus sp.

Cynosurus echinutus
Cynosurus cchinalus

I'llt'.'_l!.lr g rflomerata

Duetyles glomeratn

Daetylis glomerata
Dncetylis glomerata
D tyles glomerata
])-l(‘(_f;lg'.s glomerata
Il.’{‘[_v//l‘,\' qlomerata
jlr.'t'lyx' is qglomerata
Dactylis glomerata
Duacetylis glomerate
Dactylis glomerata
Elymus caput-medusa
Festuea triflora
Festuca /r/j/v.ru

Locahty N Xyw (pm)

Trik Adjir, Moyen Atlas
l{ranc-Boulemane, Moyen Atlas
Djebel Hebbri, Moyen Atlas
Ifrane-Azrou, Moyen Atlas

prés Hrane, Moyen Atlas
Hfrane-Azrou, Moyen Atlas
lirane, Moyen Atlas

Djebel Hebbri, Moyen Atlas
route Ifrance-Boulemane, Moyen
Atlas

Djebel Toubkal, Haut Atlas
Ifrane, Moyen Atlas

environs de Tétouan
Djebel Hebbri, Moyen Atlas

[frane-Azrou, Moyen Atlas

col de Tadment, Haut Atlas 32.5
IHrane-lmmouzer, Moyen Atlas 30,0
\zrou-Midelt, Moyen Atlas 20.9
Michhiffen, Moyen Atlas 30.6
Atlas Marocaim 30,0
Tizi n"Tretten, Moyen Atlas 25.4
prés Moknds 25

£l Huajeb

Trik Adjir, Moyen Atlas

|-h|i|'ln'|‘v' de eédraie |il(’-

Michliffen, Moyen Atlas

Djebel Hayane, Moyen Atlas

Tanaout, Grand Atlas

Ifrane

Djebel Hebbri, Moyen Atlas

Michlitfen, Moyen Atlas

Ifrane, Moyen Atlas

col de Tadment, Grand Atlas

Tudment, Grand Atlas

environs do Tannout, Grand A,

Trik Adjir, Moyen Atlas

Michliffen, Moyen Atlas

Ifrane-Boulemane, Moyen Atlas 30.0 %

1.62

Shape

ovord

oblong ellipsoid
oblong ellipsoid
small ovord
ovoul

ovoul

snll ovord
small ovoid

ovoul
ovoud
ovoul
ovoud
ovolud
ovord
ovoud
ovord
sinandl ovoid
ovold
ovord
small ovoud
sinall ovoud
ovoid
small ovoid

small ovoud
small ovoid
small ovoid
small ovord
ovoul

avord

ovoid

ovoid

ul.lullg "”ipeui\l
ovoid

ovoid

oblong ellipsoid
g)\'nlll

*

»
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Host plant

L(’bl'll“l'\' X1 X Xw (';J.lllj

~
z

Shape

Festuca triflora

Festuca triflora

Haynaldia hordeacea
Haynaldia hordeacea
Haynaldia hordeacea
Haynaldia hordeacea
Haynaldia hordeacea
Ilrlyflfl/r/lrl hordeacen
I{ll!/u«/,t/ul hordeacon
’[ll:/ll‘l’r/!‘ll //Vll'll!‘.l.‘v o

Lagurus ovatus
Lolium multiflorum
subsp. italicum

Lolivun rigidum

Poa pratensis (cult.)
Poa =p.

Trisetum flavescens

ulpia litardierean

Q'riticum cf. acstivium

Avonn futua

Hordewm murinimm

Aegyilops ovata

Aeqilops triaristata

Aegilops trivncialis

Arrhenatherwm elatius
Bromus fasciculatus
Dromus fasciculatus
Duactylis glomerata
I;AI.«///;U.\ 4:1],1:(.;“,://4\'.',

Ifrane, Moyen Atlas 31.2 x 17.2
Ifrane-Azrou, Moyen Atlas 31.3 x 18.2
Trik Adjir, Moyen Atlas 27.3 X 17.2
col de Tadment, Grand Atlas X 18:
Dayet Ahoua, Moyen Atlas < 18.
Dijebhel Hebbri, Moyen Atlas % 18.
Ifrane-Azrou, Chénaie, Moyen A, 30.7 x 18,
Michliffen, Moyen Atlas 7 % 18.4
Michliffen, Moyen Atlas < 18.
Djebel Hayane, Moyen Atlas — 39,

IS uan oo ey e
SONOO X -

Dayet Ahoua, Moyen Atlas

Asif ATt Mizane, Haut Atlas
without locality

farm Debbag

Djebel Toubkal, Asm, Grand A,
[franc-Azrou, Moyen Atlas

Ain Nokra, Moyen Atlas

\banin:

'\.4'“'“

Spam;

sSierra de Gredos entre Madrid

et Oropesa

entre Aranda de Duero ot Madrid
Burgos—Aranda de Duero

Sierra de Gredos,

Madrid--Oropesa

Burgos - Aranda de Ducro

north slopes of Sierra Nevada
Burgos—Aranda de Ducro

& 30 km au nord de Teruel

environs de Lérda

entre Aranda de Ducro ot Madeid 29.0 X

oblong ollipsoid
oblong ellipsoid
ovold
|1\'()ill
ovoid
ovoid
avoid
n\nl'l
oblong ellipsoid
oblong ellipsoid

oblong ellipsoxd

small ovord
small ovoid
.~nmll n\‘(»ld
small ovord
ovord

ovoud

ovoid

ovord
small ovoid

ovoud

ovord
u\'('lll
small ovoid
ovoud
OV Iill
small ovoid
ovord

Notice
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Host plant

Locality

Festuca granatensis
Festuca qranatensis
Trisetum velutinum

Daretyylis glomeraton

Avena fatua

Avena fatua

Avena frn‘u:.v
Hordewm murivum
Agropyrum caninum

Agropyrum caninum
Agropyrum caninum

Agropyrum glavecum
.‘l_r/ru/:f/r'uu.' cf. Iz/]‘lm HI
A gropyron repens
Agropyron repens
Anthoranthoum odoralum

Arrhenatherum clatius
Briza media
Cynosurus eristalus

Cynosurus cristatus
Dactylis glomerata
Dactylis glomerata
Dactylis glomerata
Festuca arundinacea
Festuca arundinacea
Festuca arundinacea

north slopes of Sierra Nevada
north slopes of Sierra Nevada
Dornajo, Sierra Nevada

Portugal:
Braga

France, south south.cast:

Sainte Maxime, Var
Saint Tropoez, Var
pres Montpellier, Hérault
Malaucine prés Vaison, Vaucluso
Pic de Séizo prés Gap, Haules
:\ll)l'ﬁ

prés Colmars, Basses Alpes
bords du Verdon pris Colmars
Bourg-d'Oisans, Alpe ('Huez,
Tsdre

Pic de Sénze pres Gap, Hautes
Alpes

Pic de Sétuze pres Gap,

Hautes Alpes

bords du Verdon prés Colmars,
Basses Alpes

Bourg-d'Oisans, Alpe d"Huez,
Isére

Jourg-d'Oisans, Alpe d"Huez
pres Colmars, Basses Alpes
Sainte Maxime et Saint Tropez,
Var
Sainte Maxime, Var
Barcelonette, Basses Alpes
Barcelonette, Basses Alpes
Bourg-d'Oisans, Alpe d’Huez
Sainte Maxime, Var

Sainte Maxime, Var

pres Montpellier, Hérault

XL

Ny ()

17.1
17.4
24.0

Shape Notice

small ovoid
small ovoid
ovoud

small ovoid

amndl ovord
ovoul
ovoud
ovoud

small ovoidl
ovold
oblong l'“l|l--lll]

small oblong

oblong ellipsoid
oblong ellipsoid
oblong ellipsoud

small ovoid
nlill)llL’ ﬂ-“ip\unl
small ovoid

small ovoid
small ovoid
small ovoid
small ovoid
small ovord
small ovoid
<mall ovoid

12 samples

small ovoid

SINIINVYED VINIDONd ‘VAOMNYUVIN LA NVdHn




Host p]nn(
Festuca arundinacea
Festueca arundinacea
Festuca arundinacea

Festuca arundinacea
Lolium perenne
Lolium perenne
Lolium perenne
Phleum pratense

Poa alpina
Poa nemoralis

Aira caespitosa

Aira flevuosa
Anthoranthum odoratum
Elymus europaeus

/'.'Iym us europaeus
Festuca sylvatica

Festuca arundinacea

Agrostis stolonifera
Anthoxanthwm odoratum
Dacetylis glomerata
Festuca pratensis

dvenn saliva

Hordewm distichon
Hordeum jubatum
Hordeum jubatum

Triticum aestivum

Locality

X1 X Xw (em) X1t Xw

Shape

Notice

Palavas, Hérault 26.3
Sainte Maxime, Var 26.
Saint Laurent du Var pris Nice,

Alpes Maritimes

Colmars, Basses Alpes

Colmars, Basses Alpes

Sainte Maxime, Var

prés Montpellier, Hérault
Bourg-'Oisans, Alpe d'Huez,

Isére

Mt. Pelvoux, Hautes Alpes
Bourg-d'Oisans, Alpe d'Huez

Ot Ot =2 O
<1 =3 =3 o

.
IR

x

France, east:

Plombitres, Vosgos

without locality

Grand Ballon d’Alsace

fordt de la Joux, Jura

Haute Savoie, St. Jean de Sixt
fordt de la Joux, Jura

France, central:

Grignon, Seine-et-Qise

Austria:

Berwang- Ausserfern
Jerwang- Ausserfern
Lunz a. See
Lunz a. See

Lithuanian S.8.R.:
Vilniaus

Antakalnis
Vilnius
Anykacin

small oblong
small oblong

ovoid

<y|‘n]|rn’_' |'“ip.\ul||
small ovoid
small ovoud
small oblong

small ovoid
small ovorud
=mall oblong

small oblong
smull ovond
small ovoid
small ovoud
oblong ellipsoid
small ovoud

(.‘llun-_' "”i}lr"i\l

small ovoid
sinall ovoid
ovord

small ovoul

ovoid

l'\l)itl

small ohlong
oblong ellipsoid
H\-‘itl
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Host plant
Agropyron crovinum
Agropyron repens
Agropyron repena
Agropyron repens
Agrostis canin

Aqgrostis stolonifera

Anthoxanthwmn odoralwm

Calamagrostis ¢ pigeios
]-’(‘*(‘/ulu:]p.w'«, cespilosa
Deschampsia cespitosc
Elymus arenarius
Laaqurus eylindricus
Phleum pratense

* literature data

Vilniaus
I'aur
\Vilninus
Vilniaus
Vilniau
Vilninus

Svondcioniu, Vilmaus, Trak:

ithout locality

Tauragis

Juodkrante, KurSin

Vilnius, botanical garden
Vilniug, botanieal garden
Dotnuy

Shape

ovord

mall ovoid

small oblong

small ovoid

small avaird
small ovoid
small ovoid
small ovoid
small ovoid

small ovoid

oblong ulhl-,u:\l

ol

mg ellipsoid

nall ovoid

Notice
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CESKA MYKOLOGIE 38 (2) 1984

On the Baltic coast of the Lithuanian S.S.R. Minkevicius (1982) reports ovoid
spores on Avena sativa and Hordeum distichon; on Triticum aestivum transitory
ovoid to oblong ellipsoid urediospores were found; on Hordeum jubatum and
Lagurus cylindricus (in Vilnius, Botanical Garden) the author stated pronouncedly
oblong ellipsoid spores. Clearly, the last mentioned collections represent cereali-
colous races or specialized forms of the subspecies graminis. Collections on
Agropyron caninum (a transitory ovoid to oblong ellipsoid shape) and on)
A. repens (transitory small ovoid to either ovoid or small oblong shape) are
heterogeneous as to their shape and size. Without experimental verification no
collection on Agropyron can be held for only cerealicolous or graminicolous
race. They seem to be rather hybrid populations. Genuine small ovoid spores
were stated on Agrostis canina, A. stolonifera, Anthoxanthum odoratum and
Deschampsia cespitosa, Somewhat larger small ovoid spores were found on
Calamagrostis epigeios and Phleum pratense (Minkevicius 1937). All small-
-spored collections belong to the subsp. graminicola Urban.

Only informative material was available from Crimea (leg. J. Marek) and
from northern slopes of the High Caucasus from the State National Reserve
Teberda in the R.S.F.S.R. (leg. J. Markova). Two Crimean collections on Agro-
pyron sp. div. have distinctly oblong ellipsoid spores, on Aegilops cylindrica
urediospores are transitory from ovoid to oblong ellipsoid. All collections were
made in the same area in the vicinity of Prochladnoje — 10 km south of
Simferopol.

All material from the Teberda S.N.R. was gathered under a Berberis vulgaris
shrub on Agropyron repens, Agrostis stolonifera and Poa pratensis. Grasses of
the genera Dactylis, Festuca and Phleum growing together with the above
mentioned species were without a trace of infection. Urediospores are signifi-
cantly oblong ellipsoid. although they are smaller on Agrostis and Poa approa-
ching thus the small oblong ones.

Urediospores from Crimea possess most frequently 4 but also 5 germ
pores. The same character was found in the spores on Agropyron from Teberda
whereas on Agrostis and Poa 3—4 germ pores were counted.

Let us attempt to summarize the results from this geographically rather
heterogeneous material: in western and central Europe and at the Baltic
coast cerealicolous specialised forms with large, ovoid or transitory to oblong
ellipsoid, and most often distinctly oblong ellipsoid (Triticum) spores are found
on cereals, The same type of urediospores can be found, however, also on
certain wild grasses (Agropyron, Avena fatua, Hordeum sp. incult.); these can
be considered as belonging to a certain cerealicolous form (f. sp. secalis, avenae,
tritici); similar assumption can also be expressed about the findings at special
places, as e, g. botanical gardens (Lagurus cylindricus) or at experimental plots
of plant breeding stations (e. g. Festuca arundinacea at Grignon in France,
collections from Troubsko near Brno, etc.). Yet the situation is different when
large spores are found on grasses growing in more or less natural plant com-
munities (Arrhenatherum, Festuca, Hordelymus and others). This concerns also
collections from the northern Caucasus (Teberda) on Agropyron repens, Agrostis
stolonifera and Poa pratensis where we are tempted to consider the possibility
of interracial hybridization.

All the above mentioned large-spored findings belong to the subsp. graminis
which evidently includes not only forms (physiologic races) more or less adapted
to cereals but possibly also those parasitizing in first place on wild grasses,
Among both groups of forms (races) hybridizing undoubtedly takes place.

S0




URBAN ET MARKOVA: PUCCINIA GRAMINIS

Puccinia graminis subsp. graminicola which has small, rather ovoid uredio-
spores seems to be fairly common in Europe, in the first place on the following
grass genera: Agrostis, Anthoxanthum, Arrhenatherum, Dactylis, Deschampsia,
Festuca, Lolium, Poa and Phleum, The physiologic races (specialised forms?)
which are included into it probably only exceptionally pass to cereals or Agro-
pyron sp. div. or to other closely related grass species and genera. Some of
these races (f. sp.?) probably hibernate on the following hosts: Anthoxanthum
odoratum, Deschampsia cespitosa and Phleum pratense. There is. evidently, a
much lesser number of wild grass genera and species which host the wheat
stem rust (Puccinia graminis var. graminis) in southeastern and southern France,
Central Europe and the Baltic regions as compared with the Mediterranean and
the countries of Near and Middle East. It is also evident that in the more or
less natural plant formations as well as in the secondary anthropogenic ones
originating from them (except the cerealicolous agrophytocenoses) gramini-
colous races of the subsp. graminicola Urban are prevailing,

B. Evolution

Besides the authors mentioned previously the evolution of stem rust was
studied by Leppik (1961) and Anikster and Wahl (1979). Especially the latter
authors emphasize a greater respect for the co-evolution of hosts (even the
wild growing species) with their individual rusts in their considerations, On
local scale this requirement is especially underlined and utilized by Urban
(1980) and Savile and Urban (1982) who were the first to express a generalizing
hypothesis that in the course of polyploidization of some of our cereals also
polyploidization in Puccinia graminis simultaneously took place, The con-

sequence of bread wheat polyploidy is that its genome embraces various
degrees of susceptibility (and resistance) genes of all diploid parent grasses.
This resulted in the course of domestication and mass distribution of cereals
(in the first place of wheat) in the fact that by natural selection on wheat
races and specialised forms of the stem rust were sorted, the genom of which
was far more complex than in the original ancestral rust fungus.

The origin of Puccinia graminis can be situated into the regions with the greatest
infraspecific variability and gene diversity of both the Berheris genus as well as
the Festucoideae subfamily (Leppik 1961). The most frequently mentioned alternate
host is Berberis vulgaris, sectio Vulgares (see Ahrendt 1961) the members of which
have a wide distribution from central Europe in the temperate zone reaching over
Caucasus, Central Asia and the Himalayas to S'W. and central China (provinces
Yun-nan, Sze-chwan, Hu-peh) through the provinces Shen-si, and Manchuria to
North Korea, the Amur region and Japan., Allernate hosts are nevertheless found
also in other sections, as e. g sectio Integerrimae with its evolutionary centre in
Armenia, Transcaucasia and Iran, reaching into Turkestan, Alghanistan and N. W.
Pakistan, and sectio Crataeginae the representants of which inhabit the Mediter-
ranean (Madeira; N, W, Africa, south of the Iberian peninsula, Corsica, Sardinia,
Sicily. Crete, Cyprus, south Italy, Greece, Asia Minor) reaching also into Turkestan.
In Transcaucasia also hosts from sectio Vulgares, Berberis vulgaris and B. orientalis
can be found. In central Asia (republics in the south of the U.S.S.R) in Iran and
Afghanistan hosts from the sections Integerrimae and Heteropodae are encountered.
From the Himalayas and their foothill hests from the sections Tinctoriae, Asiaticae
and Polyanthae are reported. A conspicuous variability in hosts of Puccinia graminis
is reported from continental China (Cummins and Ling 1950; Wang Jun Chang
1951), mostly from the sections Wallichianae and further Brachypodae, Dasystachyae,
Polyanthae, Sinenses, Tschonoskyanae and Vulgares. Mahonia fortunei as host is
recorded from provinces Hu-peh and Sze-chwan,

As to the evolution of Berberis the highest degree of variability is found in the
area of the present southeast Asia [rom where the genus spread to the east, southeast
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and west. In these regions also originated ancestral Puccinia graminis which spre
together with its both hosts in similar directions, At the end of his paper on stem
rust genealogy Leppik says (p. 400): “The gene-centers of our grain crops, which
are the main hosts of the present-day races, are all included in the area of the
Festucoideae in the northern hemisphere (Ilig. 5). This area also could be the an
cestral homeland of the present-day stem rust.* This idea is not contradictory to
ours, vel it does not indicate the way in which the cerealicolous Puccinia gramin
originated,

According to our assumption the ancestral Puccinia graininis spread to new
and further places not only via aeciospores and urediospores but its dispersal
was also influenced by natural advance of plant communities in which festucoid
grasses and alternate host were sufficiently frequent. It is impossible to draw
a picture of the history of plant communities and formations through which
the stem rust evolution passed, nor is it possible to deseribe in full the plan
communities in the vast Eurasia in which are certainly existing up to now
natural stem rust habitats (e, g. in continental China, Indian subcontinent and
elsewhere). In the countries where agriculture developed, persists up to now
and is further being improved, the situation is always more complicated.

Data on the present-day autecology, phytocenology and distribution of bar-
berry and festucoid grasses in the area of assumed speciation and domestication
of cercals give us at least partial glance of the probable evolution of wheat
stem rust closely connected with the evolution of hexaploid wheat,

}

A view of the origin of tetraploid wheat has not so far heen definitely established.
The assumption of natural hybridization of wild einkorn (Triticum boeoticum and
its geographical races: T. aegilopoides and T. Lhaoudar: A-genom) with Aegilops
speltoides (or with A. longissima, A. bicornis, A. searsii) is older. A more recent

assumptian is that Triticum urartu (see map in Hammer 1980) is the B —
donor, Zoha (1971) describes Triticum boeoticum as natural component
-park forests. This species is Irequent in the eastern Mediter: an and Asia
penetrating to the Zagros Mts, and (o the south of the westk 1d castern Trans
caucasia and N. E, Iran., Zohary mentions also other natural habit f T. boeoticum
as e, g the vast basaltic hillocks and slopes in S. E. Turkey whe I'. boeoticum
grows nearlyv in monoculture. It obviously penetrates secondarily into wheat and
barley fields at the edges of which and along roads it often grows in monoculturi
Then it is fully dependent on the man-made biotopes. In the [(ollowing Zoha
sumes that wheat evolution could progress further only after the einkor :
had been domesticated: in his opinion this occured in countries ol mass occurrence
of Triticum boeoticum, viz. in the highlands on the border of the Syrian Desert and
Mesopotamia. Only then tetraploid wild emmer, Triticum dicoccoides, originated w
nevertheless evolved via domestication into cultivated Triticum dicoceon,
tetraploid emmer, Tetraploid wheat is a basic 0] 1 the Neolithic and

Age in the Middle East, having spread from this site of its origin over the w :
Mediterranean belt. Its wild progenitor, T. dicoccoides, occupied a smaller area
than the wild diploid einkorn reaching from N, Israel across Jordan to S Syria
It is an annual on slopes of the Upper Jordan valley (east Galilee and Sammaria,
Gilead, Golan Heights, Hauran, and Mt. Hermon) being, together with Hordeum
spontaneum and Avena sterilis, a conspicuous component of the Quercus itha-
burensis park forest. It shows close affinity, however, to rocky places and relatively
rich soils on basalts and hard limestone slopes. Upper Jordan and probably 2
north and east of the Fertile Crescent (i. e. S. E. Turkey, N. Iraq and W. Iran) are
presumed as the area of emmer wheat domestication.

For completion let us add that another group of tetraploid wheats is distinguished
by Zohary (1. c.) and designated as Triticum timopheevi group: nowadays the
latter species is only a rarely cultivated endemic wheat in the W. and E. Trans-
caucasia (Cvelev 1976). This cultivated wheat is related (interfertility) with wild
growing T. araraticum which is scattered in the following countries: eastern Asia
Minor, Armenian S.S.R, E. Transcaucasia, N. W. Iran and N, Iraq. In Turkey and
Iraq it is also a component of the Quercus brantii oak park forest belt; further it is
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common on rocky slopes in Transcaucasia. This group of wheat is genetically markedly
separated from the Syrian-Palestinian T. dicoccoides group and this is why a quite
different genom (G) has participated in its origin.
Nowadays bread wheals, the hexaploid species Triticum aestivum with sub-
cies, varietic rms and cullivars have common distribution in the world
the history of ag 1 the Tollowing additional hexaploids are mentioned:
compactum, T. spelta, T. sphaerococcum, T. macha and 1. vavilovii. No wild hexa-
i 1 is still accepted that cultivated hexaploid wheats
are amphiploids originated by hybridization of tetraploids with various forms of
Aegilops tauschii (donor of D-genom; previously reffered to as A. squarrosa auct.
1 L.). It seems probabl tion of bread wheats occured only after the
ure (7. dicoccon). Cultivated emmer gra

occurs 1 wature. It

establishment of telirap

dually shiftec m the Middle E: o whole Mediterranean. The area of
Aegilops tauscl ng anthers belongi 1to subsp angulate is reproducec
in Hammer's ipel ; ( ' populations h long anthers are presumed in the
y genetic diversity of subsp. strangulata is

with v anthers being most common in

Hammer (] assumes that + above area
Iy

the Caspian Sea, see Zoha 1971) is the place
This was namely the only area where contact
emmer and Aegilops tauschii, tock place.
ribution is in Transcaucasia, near the W.
hanistan., According to Zohary (1

hological but als ] poir

1 ateau in the pistacio “steppe forest* and the loess belt
‘ghanistan and Soviet Central Asia slender xeric forms are distributed,
we robust p { on the more mesic Caspian coast (
( inhal lidated sand dunes in
Hyreanic b riheless, all are agressive weeds in fields
it spread | )EVO! the

ontancous hyl ition with tetraploid

i

lace
emmer made conditic for crossi
1) preacl [ertile amphiploids (Hammer, 1. ¢). In the
rse ol thousand years primary hybrids repeatedly mutually crossed which resulted
n the present-de bility and network-like penetration of morphologic,

biochemic, ecologie and o aracteristics of the earlier and present-day cultivated

ancestral Puceinia graminis developed in plant formations in which

{ [requent. An informative picture of the present-day

is presented by Zohary (1963). Berberis vulgaris as

iponents of some forests in the Hyre: i provincee

astal alluvial lowlands of the Caspian Sea and the

Mts, together with their subalpine meadows, Both

components of forests belonging into the class Quercetea

/ ! Ihey are rather xeric [orests developed especially in mountains bet-

1600=2000 m (but also lower or higher), with frequent occurrence of other

shrubs and various grasses (e. g. Brachypodium sylvaticum, Poa pratensis, Deschampsia

cespitese and others).. The Zagrosian [orest represents a special tyvpe of vegetation

which i wed inlo the class ol Quercetea brantii. 1t occurs in the S. Armenian,

anian | i Kurdistan and in the Zagros Mits, in altitudes between 700 and

2000 m, Especially in the north of this mountain range this forest is very variable

in the wood species composition whereas towards the east and S. E. the number

of species decreases until only Quercus brantii is left. The Zagrosian forest is not

a dense growth and owing to that the development of many steppe and xerophytic

herbs and grasses (among them Aegilops, Bromus, Elymus, Hordeum etc.) is faci-

litated. On its edges the forest is usually bordered with a “Sibljak® which belongs

phytocenologically into the same class. In both plant ecosystems Berberis integerrima
and numerous grass species (see above) are significantly represented.

In the Armenian-Iranian forest steppe province which is spread from the Iranian
Azerbaijan across the Elburz Mts. up to Kopet-Dagh in the east of Khorasan there
are only local forest steppe remnants sometimes called “Juniperus polycarpos forest”
with a variety of modifications which all together are included by Zohary into the
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Junipereto-Pistacietea class. In them, besides of number of other shrubs, Berberis
integerrima is significantly represented. Most [requent are the [following three
variants: 1) pistacia forest steppe or forest steppe with Pistacia-Amygdalus covering
the elevations and mountains in the Central Iranian plateau:; 2) Amygdaletum
scopariae occurring in the S, E. Iran on the slopes of the Zagros Mts. already passing
into the hot Nubo-Sindian province; 3) Juniperus polycarpos steppe forest in the
same regions as mentioned above, All these types of vegetation are remnants of
the ancient Tertiary Juniperus forest with a rich undergrowth of many grass species
belonging to the genera Agropyron, Bromus, IFestuca, Stipa, Secale, Triticum and
others which otherwise occur even in the unforested »laces

In his study Zohary repeatedly emphasizes that all formations described by him
were secondary, for many thousands of years under human influence, and that
there are only very few places which we can consider natural climax plant com-
munities. The most penetrant and destroying factors have always been pasture,
exploitation of vegetation for fuel and agriculture

The same factors have influenced for thousands of years the original vegetation
at Crete in the Mediterranean (Zohary and Orshan 1966). In the mountains there
grow, at 800—1500 m, various plant communities of the Aceretea orientalis class
(possessing many species common with the Quercetea ilicis) of which the Cupresseto-
-Aceretum orientalis is considered the climax community. In its both modifications
(aceretosum; cupressetosum) Berberis cretica is considerably [requent. Along with
it the [requency of e. g. Stipa bromoides, Dactylis glomerata, Poa bulboga, Antho-
xanthum gracile, Bromus fasciculatus, B. sterilis and others is also ver high. In
lower situated localities — up to 800 m — plant communities of the order Quercetalia
ilicis predominate of which the Ceratonieto-Pistacietum lentisci and Quercetum pubes-
centis are considered the climax phytocenoses. In all of them Berberis cretica and
the following grasses are very frequent: Dactylis glomerata, Avena alba, Aegilops
biuncialis, Bromus fasciculatus, B. squarrosus, B. sterilis, Lagurus ovatus, Lophochloa
phleoides etc. All plant formations at Crete are influenced by man, yet the largest
area is occupied by garrigues of the order Poterietalia spinosi with remnants of
Quercetum pubescentis creticum which like other ones is secondary and with a high
frequency of various grass species,

Similar mutual penetration of the alternate host and various grass species ig
known from the western Mediterranean, from the Middle and IHigh Atlas (see
Malencon 1963a). Puccinia graminis from Berberis hispanica infects the following
perennial grasses: Agropyron marginatum, Dasypyrum hordeaceum, Arrhenatherum
elatius, Avena bromoides, Bromus ramosus subsp. benekenii, Dactyiis glomerata,
Festuca triflora, Lolium perenne etc.

The above fragmentary view of the present-day geobotanical features in the
evolutionary centers of hexaploid wheat the ccosystems of which were influenc-
ed for thousands of years by man leads Lo the conception of two simultaneously
progressing and mutually penetrating evolutionary lines in Puccinia graminis.
The life cycle of the ancestral stem rust took place every year first of all in the
forest-steppe and in the oak-park forests on grasses growing immediately
beneath the barberry shrubs. The possibility of its long-distance spread may
have been restricted by the early teliospore formation so that the population
remained to be concentrated in the nearer vicinity of the shrubs (see Malencon
1963b). On the other hand, the annually repeating full life-cycle made possible
various combination of the virulence and avirulence genes in relation not only to
a single but several host species. The rust fungus was small-spored, with ovoid
urediospores (see Savile and Urban 1982) and spread together with the incidence
of the alternate host and grasses growing in the same plant community. Among
them were certainly also species from the genera Aegilops, Agropyron, Bromus,
Festuea, Secale, Triticum and others.

Man intervened into this evolution 5—6 thousand years B. C. first by random
and later by intentional selection and domestication of wheat and barley
fogether with enlarging of their acreage (Urban 1968, 1969a, 1980, Savile and
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Urban 1982). Under the influence of pasture the countries of the origin of cereals
in the Middle and Near East as well as the secondary evolutionary centers in
the Mediterranean and later on also the countries agriculturally exploited by
man in Europe underwent profound changes. These concerned not only the
areal extent of forests but also the species composition of herbs and grasses
in forest remnants and forest-free arcas influenced by man (Savile and Urban
1982). There was a certain difference in that in the ancestral homeland of
wheat and in the Mediterranean an undisturbed, two-way gene exchange and
combination occured between different populations of wheat and closely related
genera (Aegilops, Agropyron eilc.) as well as between different stem rust
populations which parasitized on the above and other grass genera. This undi-
sturbed evolution was strongly influenced by such grass genera and species
which further persisted in the changing initial plant communities or which
became a. o. weeds in field and ruderal ecotopes. Thanks to these circumstances
the wheat stem rust in the above countries is genetically only partially, incomple-
tely separated from this part of the stem rust populations which parasitize on
wild grasses, The intermittent, yet constantly persisting gene-flow between
wheat and some wild grasses (e. g. Aegilops, Agropyron and other genera)
combined with hybridization of the stem rust biotypes and physiologic races not
only on barberry but also by means of somatogamy on common hosts led,
especially after the wild emmer, Triticum dicoccoides (T. monococcum x T. boeo-
ticum: A genome) became more commonly spread, to the creation of rust races
phenotypically differing by their summer spores. which remained ovoid, yet
with an increased volume. The process proceeded and was genotypically stabi-
lized by advancing domestication and further spread of wild emmer accompa-
nied by repcatedly arising cultivated emmer, T. dicoccon. Continued heteroecy
enahled erossing of wheat ruct nanulatione with other ones which persisted
on more or less wild growing grasses. Polyploidization (Savile and Urban 1982)
probably contributed to the origin of large-spored races. Further evolution
of these large-spored populations proceeded under the influence of gradual
domestication of hexaploid amphiploids (Triticum dicoccon x Aegilops tauschii;
ABD genome). Similarly as in the tetraploid wheat selection man later inten-

hosts for the large-spored heteroccious stem rust currently parasitizing also on
wild grasses. Further natural hybridization of domesticated Triticum aestivum
and its breeding again stimulated evolution and selection of physiologic races
which became more and more frequent over large parts of the continent; this
development was especially supported by the increasing acreage of cultivated
cereals (especially of wheat). Along with it heteroecy. especially in the regions
lying outside the evolutionary centers, lost its primary importance. The evolu-
tion of these wheat stem rust races which were subject to long-distance spread
by wind, was manifested not only by further urediospore volume increase but
also by a change of their shape from ovoid to oblong ellipseid.

On the contrary, the ancestral small-spored Puccinia graminis did not undergo
an evolution which would be continuously and repeatedly influenced by stem
rust populations which gradually had been evolving on cereals. The material
studied demonstrates that it persisted in the primary and sccondary evolutionary
centers in the first place on certain forest or man-introduced grass genera and
species (Dactylis, Poa, Anthoxranthum, Lolium, Festuca), Nowadays the small-
-spored stem rust appears on the above and other genera and species, even in
regions which had not been considered evolutionary centers of cultivated wheat
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(e. g. Western and Central Europe, the Baltic coast but also the Maritime region
in the Far East, see Azbukina 1962, 1971), In that regions it evidently advanced
together with plant communities the essential components of which were bar-
berry and various grasses (Anthoxanthum, Briza, Cynosurus, Deschampsia,
Festuca, Hordelymaus, and in the Far Easl also Calamagrostis and Poa) and very
often also just these hemerophilous genera which were introduced by pasture
and prevailed there (Agrostis, Arrhenatherum, Dactylis, Festuca, Lolium, Poa,
Phleum).

The outlined more or less parallelly running evolutionary lines of Puccinia

graminis s. 1. are not so strictly secparated in the primary and secondary

evolutionary gene centers of cereals and their cerealicolous stem rust fungus;

ose countries mutual anastomosing of both cevolutionary lines takes place

et 1

SO there exist physiologic races common to cereals and wild grasses
P g 8

morphologically belonging to the subsp. graminis which is separated physio-
logically and by its urediospore size from the subsp. graminicola; the latier
subspecies appears, course. there too, On the contrary, in the part

continent which are more distant from the individual evolutionary centers, the

s of the

gap between the two subspecies is more conspicuous and stressed also by other
evolutionary adaptations, as e. g. marked prevalence of the rust in basal leaves
of Anthoxanthum odoratum or its frequent hibernation on Deschampsia cespi-

tosa, etc.

C. Epiphytotics and some suggestions of strategy in integraled disease mana-
gement

Conception of Puccinia graminis as a complex of two subspecies (subsp.
graminis and subsp. graminicola) differing not only from the physiologic and
morphologic aspects but also by their history of evolution incites an urgent
requirement of reexamination the preconditions for epiphytotics in Europe,
Their recer istory briefly reviewed by Zadoks (1965). In North America

wytotics were studied already before and an ecologically important long

stance migralion of stem rust epiphylotics was discovered. Similar sub-
continental rust migration was observed in India (Joshi, Saari and Gera 1972;
Joshi and Palmer 1973; Negarajan and Singh 1975; Nagarajan, Singh, Joshi
and Saari 1976). The problem of epiphytotics in Europe and in the west Alrican
Mediterranean was studied by Guyot and Massenot (1959). In their so far

comprehensive study the authors discuss wheat stem rust epiphytotics
above all in North Africa and western Europe. In those countiries epiphytotics
are caused by physiologic races independent of the host alternation and prebably
hibernating or oversummering in their urcdial stage in permanent or tempo-
rary foci, Suitable foci are located probably in certain maritime regions of the
Mediterranean (Spain, Italy. Greece, Turkey, Tunisia, Morocco) and on its islands
(but also at the Canary Islands in the Atlantic). The rust fungus survives on
winter crops but also on wild grasses, Further, the French authors describe
extensive foci of wheat stem rust (Puccinia graminis var. graminis) in the
Middle (approx. 250 000 ha) and High Atlas (approx. 50 000 ha) where the rust
survives the summer in small wheat plantations but also on wild perennial
grasses: Agropyron marginatum, Bromus ramosus subsp. benelkenii, Dasypyrum
hordeaceum, elc. at 1450—2100 m. Similar foci probably extend further to
the north and northeast into Algeria. Local summer migration of the wheat
stem rust, the role of barberry and of weed, ruderal, and adventive grasses
in' Morocco is described in detail by Malencon (1963a). Guyot and Massenot
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r
assume that west Furopean epiphytotics are the result of a long-distance spread
of urcdiospores along with the local rust migratory interactions on the species
of Aegilops, Bromus, Hordeum and other genera. Thus it is a system which
in its completeness embraces the already known “grain crops, cerealicolous
(triticum )facies” as well as the so far unregistered “ruderal facies® comple-
nented by the “montane facies”, thus giving the opportunity for emerging
(on barberry) of physiologic races possessing new virulence genes. The two
latter aspeets can be included into a single one, viz. the “graminicolous facies“.

Such a complex interpretation of one of the conditions of the origin and
spread of wheat stem rust epiphytotics has not been submitted anywhere else
in Europe or the Near East although there are more data about the isolation
of cerealicolous races from barberry or wild grasses in Spain (Urries 1952,
1963, Pena 1963), Italy (Sibilia and Basile 1960, 1961a, b: 1963; Sibilia, Basile
and Boskovi¢ 1963; Basile, Leonori-Ossicini and Zitelli 1963), Yugoslavia (Ba-
sile. Spehar and Kosti¢ 1960; Kosti¢ 1963a, b; Spehar 1963; Spehar and Vlaho-
vi¢  1972; Spehar, Viahovié and Kori¢ 1976), Greece (Skorda 1963) and Israel
(Gerechter, Minz and Wahl 1961; Gerechter-Amitai and Wahl 1966).

SSR. classical experiments are those conducted by Jaczewski (1910) in
region in which he demonstrated that Agropyron repens, Bromus se-
B. inermis and Dactylis glomerata could host . sp. secalis; Lolium perenne
Agropyron repens . sp. tritici and Arrhenatherum elatius, Alopecurus pratensis
enastrum pubescens [ sp. avenae. Similar results were later published by
ithors, as well.

the Leningrad region are the resulls published by Sestiperova (1960): ac-
to them barberry is the main cause of rust infection of summer wheat,
oats and barley as well as of Agropyron repens. The form called Puccinia graminis
{. agropyri (secalis) prevails. This form affects a. o. rye, barley and Dactylis glo-
merata. According fo the author this form is not able to pass over directly to wheat

or oats; it affects the former crop via barley, the latter via Dactylis glomerata,

In 1965—1974 Kuprijanova and Antonova (1973) made experiments in Golicyn
{(Moscow rr\ﬁic.m I.et us mention the most important results: aeciospores from the
regions of Moscow and Tula and aeciospores from the Belorussian, Latvian and
Estonian QQR qmo evidence to absolute prevalence of f. sp. secalis whereas f. sp.
avenae and [, sp. tritici were collected only sporadically. Aeciospores infect first
and most intensively grasses (eventually rye) growing in close nm\'imitv of barberry.
This Is why not only aeciospores but also uu-d]n\pmcx from grasses become the
source of infection. The source of I. sp. secalis are usually 14”“1)yran repens, A.
caninum and A. fibrosum: [. sp. avenae spreads from infested Arrhenatherum elatius,
Dactylis glomerata, Apera spica-venti and Beckmannia eruciformis. As experimentally
demonstrated Alopecurus ventricosus, Agropyron caninum, A. fibrosum, Dactylis glo-
merata and Eremopyrum orvientale could be common hosts for [, sp. secalis and £, sp.
tritici. The overwintered teliospores from Agropyron sp. div.. Arrhenatherum elatius
and Beckmannia eruciformis were most capable of germination and most infectious.
In the Moscow region cerealicolous stem rust fungus does not overwinter either as
myicelium or as urediospores. In spring its first source are teliospores from wild
grasses growing in close proximity of barberry. Aeciospores reinfect grasses, or rye
and oats. The urediospores formed are the cause of local epiphytotics. Nevertheless,
also wind-borne urediospores from larger distance use to be the source of infestation.

Later the same authors (Kuprijanova and Antonova 1980) studied the role of
barberry in rust infestation of crops. They made observation in the Tula region (dis-
trict of Plavsk) where during 4 years they studied very heavily affected Berberis
vulgaris growing along the Moscow-Kursk railway. Berberis is there a component
of forests in close proximity of fields. In 1975—1977 the stem rust on barberry
and grasses included physiologic races identical with those isolated from rye. The
ryve stem rust spread from barberry and wild grasses to rye. At the localities
studied an annually repeating full cyele from barbery to grasses and vice versa
was stated; this supp orted natural variability of physiologic races. The following
grass species growing beneath barberry shrubs were most strongly (3th and 4th de-

=
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grees) and generally (60—-1009,) affected: Dactylis glomerata, Agropyron fibrosum.
A. repens, Agrostis alba and Lolium perenne. Overwintering on these grasses wus
every year successful and teliospores showed very good capacity of germination
The above grass species are hosts for [ sp. secalis, sometimes also for . sp. tritici
whereas Dactylis glomerata can be host also for f. sp. avenae. There are additional
grass species serving as hosts for the cercalicolous stem rust forms. yet with a minor
epiphytotic importance,

Transfer of urediospores from district to district is reported by Suzdal'skaja, Zem-
cuzina, Koroleva, Bukanova and Pugaceva (1980). In the Moscow region they report
f. sp. avenae collected on Avena fatua, Arrhenatherum elatius, Bromus tectorum,
and Dactylis glomerata. The populations isolated from these grasses consisted of
races identical with those isolated from cultivated oats.

The important role of barberry (Berberis vulgaris) and wild grasses in the
appearance and distribution of new virulent races of Puccinia graminis £. sp.
tritici was demostrated by Konovalova and Smirnova (1970) who studied in
North Caucasus aeciospores and urediospores collected in Stavropol and Krasno-
dar regions and in North Ossetia, Barberry is there very frequent in the foot-
hill and on the river-banks of Kuban, Kuma, Podkumka, Mara, Jeja and Cerek.
There appear every year aecia infecting wild grasses in close proximity (species
are not given). From there the infection spreads to wheat (in second half of
June). In 1964—1966 the authors isolated 458 monosporic cultures from aeccia
and found that 448 isolates belonged to the f. sp. tritici. Konovalova, Suzdal’skaja.
Zemduzina. Sorokina and Sc¢ekotkova (1970) base on the assumption that the
North Caucasus and Transcaucasia are the places of origin of hexaploid wheats
together with their Puccinia graminis f. sp. tritici and that simultaneous oc-
currence of barberry as well as susceptible grass species is the most important
condition for relatively high diversity and variability of physiologic races of
the I. sp. tritici.

The same opinion is expressed by Smirnova, Anpilogova, Soloveva, Ruda-
novskaja, Rassadina, Cumakov and Mostovoj (1971) adding that the highest
racial diversity can also be found in the Soviet Central Asia, Basing on the
findings that most physiologic races are heterozygotes they emphasize that
both aecciospore and urediospore populations affecting there simultaneously
cereals and wild grasses should be considered the whole gene pool of stem
rust; all these populations constitute a source from which new physiologic
races are sclected and distributed. In the Soviet Central Asia the following
species play a significant role in this mechanism: Hordeum bulbosum, Agro-
pyron trichophorum, A. repens, Aegilops cylindrica, etc.

Specialised forms in the North Caucasus were determined also by Sikina
(1974) in Stavropol region and in North Ossetia, In the acciospores from Ber-
beris vulgaris the f. sp. tritici prevailed. The same specialised form was isolated
from Agropyron repens, Bromus tectorum and B. erectus. The specialised
form secalis was isolated from Agropyron repens. The following specialised
forms were detected more rarely: {. sp. lolit (from Lolium perenne, L. temulentum
and Agrostis alba), f. sp. poae (from Lolium perenne, Poa angustifolia and
Poa pratensis), f. sp. dactylidis (from Dactylis glomerata), and f. sp. phlei-
-pratensis (from Phleum pratense and P. tenue). The results of experimental
infection of 53 North Caucasian grass species demonstrated the highest sus-
ceptibility to f. sp. tritici in the following grass species: Agropyron repens,
A, tenerum, A. gracilimum, Bromus tectorum, Elymus junceus, Hordeum bul-
bosum and H. jubatum.
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In the Georgian S.S.R. Konovalova, Jaremenko and Cikaridze (1969) isolated
seven physiologic forms belonging to the f. sp. tritici from Berberis vulgaris.
Later Jaremenko (1971) published the results from 1964—1968 of his col-
lections of the f, sp, tritici parasitizing on the following wild grass species:
Agropyron repens, Agrostis alba, Dactylis glomerata and Hordeum leporinum;
ithe same specialised form was less frequently collected on various species of
Agropyron, Lolium, Poa and Bromus. Jaremenko assumed that the wheat
stem rust passed to wheat from wild grasses. Ecological requirements of the
physiologic races most frequent in 1964—1973 were studied by Cikaridze (1975).

In the Soviet Central Asia, in the Uzbek, Tadzhik and Kirgizian S.S.R., Puc-
cinia graminis f. sp. tritici appears every year in the non-irrigated fields of
wheat in the lowlands and in the foothills. Urediospore inoculum is transferred
from the mountains where species of Aegilops, Bromus, Hordeum, Agropyron
repens and Taeniatherum crinitum growing beneath Berberis oblonga are stron-
gly infested. Mostovoj (1972) describes the above life cycle of the wheat stem
rust and indicates wild grasses in the mountains as the sole inoculum and
as a bridge across which the infection passes from barberry in the mountains
to wheat in the foothill and in the lowlands. According to inoculation experi-
ments conducted by Kuprijanova and Antonova (1980) Berberis oblonga belongs
to highly susceptible species; along with other, also highly susceptible species,
it is distributed in south Kazakhstan and other Soviet Central Asiatic republics
at more extensive stands or even in dispersed isolated groups of shrubs. No
wonder that in the Alma-Ata region Puccinia graminis f. sp. tritici is the most
serious rust fungus manifesting a very broad specialization. According to
Abijev (1972) it was observed there on 13 grass species belonging to 9 genera.

1

Te novtl Kasnbhetan .‘..j.-. Nt Q{-.-l.—..wu-hv-w-- (1972) ohsorved overwintering mv-

celium of Pueccinia graminis | s i1s In tufts of Agropyron cristetum. Uredia
appeared in the second half of July, Westwards, in the Orenburg region the specialised
form secalis was [requent 1 1970 on rye and simultanecusly also on Agropyron

1

cristatum, A. repeas and barley: no stem rust was present on wheat.

Problems concerning stem rust sources in the U.S.S.R. are reviewed b
Gorlenko (1966, 1976). The rye stem rust, f. sp. secalis, passes to barley and
infects also Agropyron repens as well as A. cristatum in both of which it
overwinters as mycelium in the basal leaves., Very strong and f[requent in-
festation of wheat (f. sp. tritici) is usually connected with mass incidence of
infested barberry. L., A. Smirnova (1969) submitted a thesis about “gradual
development of wheat stem rust epiphytotics® in areas in which barberry,
occurs. At first aeciospores infect wild grasses whereafter urediospores pass
from them to wheat, This is why there exists a relatively long period between
the emergence of aecia and the time when the first uredia begin to appear
on wheat. Scattered reports on overwintering of living urediospores of f. sp.
iritici in stubble-ficlds and on straw are not sufficiently convincing for their
role as a source of early spring infections and subsequent epiphytotics (see also
Plachotnik 1975).

Attention was repeatedly paid to the same questions in the Far East (Rusakov
1925; Vasil'eva 1951; Cumakov 1951; Azbukina 1951, 1952, 1956, 1962, 1972,
1974, 1980). The authors base on the following facts: a) cerealicolous stem rust
fungus has not a full cycle in the Far East. Berberis amurensis occurs
dispersed in forests or on the sea coast, far from the fields; aecia (most fre-
quently Puccinia pygmaea Eriks., more rarely P. graminis) appear late in the
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season; b) uredia on cereals appear already at the end of May, i. e. earlier
than on wild grasses; therefore Cumakov’s (1951) statement that urediospores
from perennial grasses in the rhizomes of which the mycelium hibernates, are
the source of infeetion in spring, is in contradiction with his own as well as
later observations; c¢) earlier hypothesis (Rusakov 1925, 1927; Sitikova-Rusakova
1927) concerning urediospore mass long-distance spread from the south olf
Primorye and N, E. China (Manchuria) to the Amur region does not scem to
be proved: d) the source of spring inoculum of wheat and barley stem rust in
Khabarovsk region and in Primorye are urediospores which overwinter on
straw and after-crop residues in stubble-fields, in the leaf sheaths and on winter
barley and wheat (Pivkina 1951, Vasil’'eva 1951, Azbukina 1962). According to
Azbukina (1980) this is t sole cause of many epiphytotics recorded in the
past (in 1923, 1926, 1948, 1955, 1960, 1964, 1967. 1969),

Besides that, according to sil'eva (1951) and Azbukina (1951, 1962) there
is in Primorye a second maximum qm rust urediospore production in
October. They observed urediospores on volunteer rye and wheat and on
new growing sprouts and leaves of Agropyron repens at the time when rye and
wheat had already been long harvested. At the same time urediospores were
also found on Hordeum jubatum. According the authors volunteer crops
urediospores pass to winter rye and wheat; similarly, winter crops are also

infected by urediospores formed on wild grasses (Agropyron repens, Elymus

dahuricus, E. sibiricus, Hordeum jubatum and Roegneria ciliaris), Both cereali-
colous specialised forms successfully overwinter on winter crops.

Urban's taxonomic conception of Puccinia graminis as a complex of two sub-
species was later fully accepted by Azbukina (1971, 1972, 1974, 1980) who
emphasized again that weed grasses (from genera Agropyron, Avena, Hordeum,
Elymus) were easily infected by cerealicolous specialised forms (P. graminis
var. graminis and var, stakmanii)

The above brief survey of the stem rust situation in the Far East provides
nevertheless an impulse to study again the causes of the origin of stem rust
epiphytotics there,

Conclusions

On the basis of the above mentioned data concerning ecology and taxonomic
diversity of the stem rust the authors present recommendations for further
study involving also recommendations for the integrated wheat stem rust
management, The authors are in agreement with the present-day general ten-
dencies in crop production technology and its consequences for phytopathology
as presented by Guseva (1981): 1) constantly increasing acreage of genetically
uniform crops conditioning genetic vulnerability; 2) attempts of taking full
adventage of specific and especially non specific resistance naturally encountered
with in wild plants; 3) search after adequate gene source of resistance and
efforts to develop a suitable method of detecting plant individuals bearing non
specific resistance; 4) insufficient knowledge of the geographic distribution of
various stem rust biotypes and physiologic races as well as ignorance of all
possible ways leading to variability of their populations (see also Metreveli and
Michailova 1981 on Puccinia persistens var. triticina).

Our study gives the [irst approximate, general picture of stem rust (Puccinia
graminis s. 1.) taxonomy and ecology. As far as the assessment and forcasting
of epiphytotics are concerned it seems to be evident that in the secondary (the
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Mediterranean) as well as in the primary evolutionary gene cenires (Near East,
North Caucasus, Transcaucasia, Asia Minor, Iraq, Iran and Soviet Central Asia)
the “graminicolous facies” of the wheat stem rust seems to play an important
role, Similarly as in the Mediterranean also in Asia the “ruderal facies” goes
hand-in-hand with that of sexual hybridization on barberry (the “montane
facies”) and the role of the two individually as well as their joint effect
remain up to now unknown in detail. This necessarily implies:

1) further ecological studies in the above evolutionary centres; studies of
the geographic distribution of the individual different populations;

2) study of the mechanism of urediospore long-distance spread from the
Mediterranean, North Caucasus, Transcaucasia and Soviet Central Asia.

The stem rust situation in the Far East, a region very distant from the evolu-
ionary centers and where the appearance of epiphytotics can hardly by explain-
ed solely by urediospore overwintering on post harvest remnants and winter
erop, deserves special attention.

[deas of d’Oliveira and Samborski (1964) and of Urban (1968) again prove
pioneer in character and valuable [or the theory of plant breeding, The former
authors state: if we want to introduce resistance genes from Aegilops, Agro-
pyron and other genera into bread wheat it is important to pick out such grass
populations that are resistant against their own rust species in their homeland,
The same, yet with an emphasis on the variable pathogen (stem rust) populations
is stated by Urban, viz. il searching aflter resistance sources among wild and
other plants we must conduct inoculation experiments with such physiologic
races of the pathogen which arc domestic in the primary and secondary evolu-
ionary gene cenires of both wheat and the pathogen.

With respect to the desired greater employment of not only specific but in
he first place non specific resistance in technologically cfficient bread wheat
cultivars there arises, on the basis of our investigation as well as the theory
of eccosystem stability. a contradictory requirement, viz. that barberry occur-
ring in the primary (secondary?) evolulionary gene centres should be maintained
ind protected. The reason for this is to avoid even the slightest disturbance
»f the original specific diversity providing for the maintenance as well as
appearance of new wild and cultivated wheat plant individuals and their
related genera bearing high degree of non specific resistance or even tolerance;
sclected plants will then become the starting point of plant breeding program-

mes.
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Studies on Hyphomycetes from Cuba II.
Hyphomycetes from the Isla de la Juventud

Studie o kubanskych hyfomycetech II. Hyfomycety z ostrova Isla de la Juventud

Véra Holubovd-Jechova and Angel Mercado Sierra

Sixty-eight species or varieties of lignicolous and other saprophytic Hypho-
mycetes belonging to 47 genera are recorded from the Isla de la Juventud
(formerly Isla de Pinos). The majority ol them are probably common species
in subtropic or tropic regions, however, previously unreported [rom Cuba
or adjacent islands in Caribean area. Some infrequent or rare Hyphomycetes
were also collected and 11 new species are desceribed here

Sedesat osm druhii nebo variet lignokolnich a jinych saprofyvtickyeh hyfo-
mycetts nalezejicich do 47 rodi bylo nalezeno na ostrové len de la Juventud
(ditive Isla de Pinos). Veétsina z nich jsou pravdépodobné bézné druhy sub-
tropickych nebo tropickych oblasti, avsak z uzemi Kuby nebo z prileh I
ostrovi v Karibskeé oblasti nebyvly az dosud uvadéné. Nalezeny byvly také né-
které nehojné nebo vzacne druhy hviomyeetu a 11 novyeh druhu je zde
popsano,

Introduction

Isla de la Juventud (Isle of Youth) formerly called Isla de Pinos (Isle
of Pines) arose on the Cuban insular platform southwards from the western
region of the great island of Cuba, embracing a superficial extension of about
2200 km? From the physiographic point of view, it is possible to divide it into
two sections: northern and southern, both separated by the depression of!
Cienaga de Lanier. Isla de la Juventud is greater than other islands of the
Antilles such as Guadeloupe. Barbados, St. Vincent, Dominica and Martinique.
According to Nunez Jimenez (1965) the north region of the island is completely
different from that of south and both constitute two distinct islands separated
by a great marsh.

In the central part of the northern section high hills with abundant small
rivers occur. In the southern section, there are no rivers. The climate is cha-
racterized by a long-lasting drought which begins in the last two months of
the year and has a duration of 823 weeks approximately, while the rain
period begins, in general, in April and continues until November (Samek 1967).
The annual average temperature is 253" C and the climate is very similar
to that of the central region of Cuba.

According to Samek (1969) pine stands constitute the prevailing plant forma-
tion on the northern section of the Isla de la Juventud; they can be divided
into two groups of associations: “Paepalantho-Pinetum® (white sands) and “Pi-
netum tropicale-caribaeae® (hills and hillocks)., The first group is ecologically
very extreme and rich in local endemics. Broad-leaved woods prevail in the
southern section and have mostly xerophytic character. The cover of coastal
regions of theisland are constituted by vegetation of sandy beaches, mangroves
and vegetation of high rocky coast. Especially the natural riparian vegetation
is floristically very rich, its spatial structure is most complex, with many
climbing wild plants.

The mycological collections were made on species of the tribe Bambusae
as Bambusa wvulgaris and others, on Smilax, on such species of palms as
Sabal parviflora, Roystonea regia, Coccothrinax sp., and Pritchardia wrightii.
Hibiscus tiliaceus, Cupania americana, Ficus sp., Cecropia peltata, Annona
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glabra and Jambosa vulgaris were found to be abundant among the broad-
-leaved trees.

The vegetation and phanerogamic flora of the Isla de la Juventud are in
general well known. They were studied principally by Britton (1916), Alain
(1946), Leon (1949), Samek (1967, 1969). The studies of the mycoflora and other
microorganisms of this island are, however, very scanty. Martinez Viera (1967)
offerred study on the biological activity of soils by such microorganisms as
bacteria, fungi and actinomycetes.
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The map of Isla de la Juventud with visited localities.

In the present contribution the authors submit the results of their study
of imperfect fungi — Hyphomycetes, mostly Dematiaceae, collected by them
in different parts of the Isla de la Juventud during January 1981.

Collecting excursions were made to nine different and interesting localities
of the northern and southern section of the Isle of Youth, with different types
of vegetation.

a) In the northern part:
Finca El Abra, at the foot of Sierra de Casas, near Nueva Gerona.
Loma La Canada and environs.
Los Indios. south-west of La Canada.
Arroyo de Agua Santa, 400 m of Santa Fe (now La Fe).
La Reforma, south-east of Santa Fe (now La Fe).
Cerro de San Juan, south-east of Santa Fe (now La Fe).

b) In the southern part:
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7. 2 km north of Playa Larga, forest at the way from Cayo Piedra to Playa

Larga.

8. Carapachibey; on the way from Carapachibey to Cayo Las Piedras.

9. Cayo Las Piedras.

The [ungi recorded and described here are mainly lignicolous, collected on
dead branches, branchlets, dead rotten wood and bark of different mostly unde-
termined trees. Also a greater number of species were collected on dead
petioles and rachides of various palms.

Sixty-eight species of Hyphomycetes were found during our investigation;
they belong to 47 genera. Twelve genera and thirty-eight species (*¥) — includ-
ing 11 newly described species — are reported here from Cuba for the first
time.

Survey of species
* Acrodictys bambusicola M. B. Ellis

Mycol. Pap., Kew, 79: 6, 1961.
On dead stems of Bambusa. Finca El Abra. 22, I, 1981, coll. A. Mercado 386 1AQ).

Colonies effuse, brown to dark brown. Conidiophores brown, 80—
—220 um thick, tapering to 2.5-3.7 um at the apex. Conidia brown to pale
brown, with 2—5 transversc and 1 or more longitudinal septa, 18—26 #m long,
10—-13.5 #m wide in the broadest part, 2—3.8 #m wide at the truncate base.

Known on bamboo from Uganda and Venezuela.

¥ Acrodictys fimicola M. B. Ellis et Gunnell

Myeol, Pap.. Kew, 79: 10, 1961
On dead branch. Cerro de San Juan. 22. 1. 1981, coll. V. IL-J. (PRM 831569)

Colonies effuse, black. Conidiophores simple, dark brown, 32—120
um long, 6—7.5 yum wide at the base, 4-5 ym in the middle, tapering to 2.5-4
um at the apex. Conidia almost spherical, pale to dark brown, with 1-3
transverse septa and 1-2 longitudinal or oblique septa, 15—23 X< 11—15 um.

Known on bamboo culms from Malaya and Sierra Leone.

¥ Acrodictys similis Hol.-Jech. spec. nova Fig. 1:1.

Coloniae effusae. atrae, velutinae. Conidiophora singula vel 23 fasciculata, erecta,
recta vel flexuosa. brunnea vel atro-brunnea, septati, crassitunicata, laevia., 80—190
um longa, ad basin 5—7 um crassa, ad apicem ad 2—3.5 um attenuata et prolifera-
ta. Cellulae conidiogenae in conidiophora incorporatae, terminales, monoblasticae,
proliferationibus percurrentibus formatae. Conidia singula, turbinata, clavata vel py-
riformia, pallide brummea vel brunnea, laevia, septis 3—4 transversalibus et aliquot
septis lengitudinalibus et obliquis praedita, 17-22.5 an longa, 9.5-11.5 xum crassa,
cellula basali obeonica, basi truncata, 1.5-2 xm lata,

Habitat in ramis emortuis Bambusae.

Holotypus: Cubn, Tsla de la Juventud (=Isla de Pinos), Finca E! Abra. at the
font of Sierra de Casas, near Nueva Gerona: on dead branches of Bambusae, 22 1
1981. leg. V. Holubavi-Jechova (PRM 831529)

Colonies effuse, dark blackish brown to black, hairy. Conidiophores
arising singly or in groups of 2-3, erect, straight, occasionally flexuous, brown
to dark brown, septate, smooth, thick-walled, 80—-190 ym long, 5-7 um thick
near the base, tapering to 2—3.5 um at the apex, with a few successive terminal
proliferations. Conidiogenous cells integrated, terminal, monoblastic
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and percurrent. Conidia formed singly at the apex of the conidiophore, turbi-
nate, broadly clavate or pyriform, pale brown to brown, smooth, with 3—4
transverse septa and few longitudinal or oblique septa, often slightly constricted
at the septa, 17-22.5 ym long, 9.5—11.5 ym wide in the broadest part; basal cell
obconical, truncate al the basal scar and 1.5-2 ym wide.

On dead branches of Bambusae.

Acrodictys similis closely resembles A. elaeidicola M, B. Ellis 1961 and A.
atroapicula Wang et Sulton 1982. The chief difference is in the shape, size and
colour of conidia, In A. elaeidicola conidia are wider, 17—26 X 11—19 um; in
A. atroapicula conidia are obovate and wider, 17—26 X 10—15 ym and have
upper portion of each conidium dark brown to black and lower portion light
brown,

* Actinocladium rhodosporum Ehrenb.

Jahrb. Gewichsk., 1: 52, 1819; Fries, Syst, Mycol. 3: 352, 1832,
On rotten wood of dead branch. Loma La Canada. 20. I, 1981, coll. V.H.-J, (PRM
831562).

This species has previously been reported on decaying wood and bark of
various trees from Europe — Germany, Portugal, Great Britain and on Citrus
limmette [rom Sierra Leone, however, hitherto it has not been collected in Cuba.

Allescheriella erocea (Mont.) Hughes

apud Baker et Dale, Mycol. Pap., Kew, 33: 97, 1951,
On rotten wood and bark of an undetermined tree, Cerro de San Juan. 22, 1. 1981, coll,
A. Mercado 5879 (HAC); V.H.-J. (PRM 831528). — 2 km north of Playa Larga. 21. I.
1981, coll. V.H-J. (PRM 831545, 831550, 831565).

Colonies pulvinate, rusty coloured. Conidiophores hyaline, branched,
3-5 um thick. Conidia solitary, obovoid or cllipsoidal to subspherical, asepta-
te, reddish brown, thick-walled, 14.5—24 X 11.5—-17 ym.

Very common on rotten wood of various trees in tropical and subtropical
arca, also known from Cuba,

Arthrinium anam. of Apiospora montagnei Sacc.

Nuovo Giorn. Bot. Ital, 7: 206, 1875
On dead rachis of the leal ol an unknown palm-tree, Near of Los Indios. 20. I, 1981,
coll. A, Mercado 5866 (HAC)

Colonies pulvinate, dark brown to blackish brown. Conidiophores
hyaline, up to 40 ym long and 0.5—0.8 yum wide. Conidia lenticular, brown,
with a hyaline central band, 5-7.5 ym diam. in face view, 2.8—4 uym thick.

Very common on herbaceous stems and bamboos; its disiribution is quite
cosmopolitan.

#* Berkleasmium caribense Hol.-Jech. et Mercado spec. nova Fig. 1:2.

Sporodechia punctiformia, pulvinata, atra. Mycelium immersum, e hyphis ramosis,
septatis, hyalinis vel pallide brunneis, laevibus, 1.5—2.8 um crassis compositum. Coni-
diophora macronemata, mononemata, simplicia vel ramosa, hyalina vel pallide brunnea,
laevia, usque 25 um longa, 1.5—4 um crassa. Conidia solitaria, acrogena, elliptica vel
subrotundata, complanata, muriformia, brunnea, laevia, 25—45<15-29(9.5—)12—16 um,
cum (3—)4—6 septis transversis et 1 septo longitudinali, atris, crassis praedita; cellula
basali conica, hyalina vel subhyalina, 3—5 gm in diam.

Habitat in ramo putrido deiecto trunci ignoti.

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), Cerro de San Juan,
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south-east of Santa Fe (now La Fe): on dead rotten branch, 22, 1. 1981, coll. V. Holu-
bova-Jechova (PRM 831526).

Sporodochia punctiform, pulvinate, black, shining. Mycelium immersed,
composed of hyaline to pale brown, smooth, branched, septate, 1.5-2.8 ym
thick hyphae. Conidiophores macronematous, mononematous, simple or
branched, hyaline to pale brown, smooth, up to 25 ym long, 1.5—4 um thick.
Conidia solitary, acrogenous, elliptical to subrounded, flattened, muriform,
brown, smooth, 25—45 X 15-29 X (9.5—)12—16 ym, with (3—)4—6 transversal and
one longitudinal thick, dark septa, with wall slightly constricted at septa,
basal cell conical, hyaline to subhyaline, 3—5 uym in diam.

On dead rotten branch of an unknown tree.

Other specimens studied:

Cuba: Isla de la Juventud (= Isla de Pinos), 2 km north of Playa Larga (forest
at the way from Cayon Piedra to Playa Larga): on dead rotten branch, 21. I, 1981,
leg. V.H.-J. (PRM 831566). — Provincia Pinar del Rio, Guanahacabibes (tropical forest);
rotten stem of palm-tree, 31. 1. 1973, leg. M. A. Bondarceva et C. L. Orpis (LE). —
Provincia Santi Spiritus, Cayo Caguanes; on dead rotten branch, 13. IL. 1981. leg.
M. A. Bondarceva et S. Herrera (LE).

* Berkleasmium pulchrum Hol.-Jech. et Mercado spec. nova Fig. 1: 3.

Sporodochia punctiformia, pulvinata, atra. Mycelium immersum, e hyphis ramosis,
septatis, pallide brunneis vel brunneis, laevibus, 2.5—4.5 um crassis compositum. Co-
nidiophora macronemata, mononemata, simplicia vel ramosa, hyalina vel pallide
brunnea, laevia, usque 25 um longa, 2—5 um crassa. Conidia solitaria, acrogena, late
elliptica vel parum irregularia, complanata, muriformia, brunnea, laevia, 31—41(—46) X
X 21—28(—32) X 13—16 um, cum (3—)4—5(—7) septis transversis et 2 septis longitudinali-
bus, atris, crassis praedita, cellula basali conica, hyalina vel subhyalina, 3—5 X2.5—
- um

Habitat in ramo putrido deiecto trunci ignoti.

Holotypus: Cuba: Isla de la Juventud (= Isla de Pinos), Cerro de San Juan,
south-east of Santa Fe (now La Fe): on dead rotten branch, 22. 1. 1981, coll. V. Holu-
bova-Jechova (PRM 831528).

Sporodochia punctiform, pulvinate, black, shining. Mycelium immersed,
composed of pale brown to brown, smooth, branched, septate, 2.5—4.5 ym thick
hyphae. Conidiophores macronematous, mononematous, simple or bran-
ched, hyaline to pale brown, smooth, up to 25 ym long, 2—5 um thick. Conidia
solitary, acrogenous, broad elliptical or slightly irregular, flattened, muriform,
brown, smooth, 31—41(—46) X 21-28(—32) X 13—16 um, with (3—)4—5(-7) trans-
verse and 2 longitudinal thick, dark septa, basal cell conical, hyaline to sub-
hyaline, 3—5 X 2.5—-5 um.

On dead rotten branch of an unknown tree.

Other specimen studied:

Cuba: Isla de la Juventud (= Isla de Pinos), 2 km north of Plava Larga (forest at
the way from Cayo Piedra to Playa Larga); on dead rotten branch, 21. 1. 1981, leg.
V.H.-J. (PRM 831566).

1.—1. Acrodictys similis Hol-Jech., — conidiophores with conidia. — 2. Berkleasmium
caribense Hol.-Jech. et Mercado — conidia in face view, one conidium in side view.
— 3. Berkleasmium pulchrum Hol.-Jech. et Mercado — conidia in face view, one
conidium in side view. — 4, Pithomyces cinnamomeus Hol.-Jech. — conidia and
felrtile repent hyphae. — 5. Stigmina asperulata Hol.-Jech. — conidia with conidio-
phores.

Del. V. Holubova-Jechova
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The new species, Berkleasmium caribense and B. pulchrum. are different
from all known species of this genus by the shape and size of their conidia.
B. pulchrum is distinguished by very distinct, dark and thick septa, mostly by
2 straight longitudinal septa, in which the wall is only very slightly constricted.
Conidia of B. caribense have only one longitudinal septum which is mostly not
straight,

Brachysporiella dennisii Crane et Dumont

Canad. Journ. Bot, 536: 2613, 1978
On dead branches. 2 km north of Playa Larga. 21, 1. 1881, coll. A. Mercado 5833 (HAC).

Colonies effuse, black, hairy. Conidiophores ereet, dark brown, bran-
ched al the apex, 350—-750 pum long, 14—21 ¢m wide. Conidia obclavate, dark
brown, 12-20-septate, 70—200 X 1218 xm

The fungus was hitherto collected in Venezuela (Crane and Dumont 1978)
and in Cuba (Mercado 1982) on different decaying branches and herbaceous
stems.

Brachysporiella gayana Batista

Bolm. Secr, Agric. Ind. Com. Est. Pernambuco 19: 109, 1952.
On dead rotten trunk of an Eucalyptus sp. and on dead branch of an undetermined
tree. Loma La Canada. 20. I, 1981, coll. V.I1.-J. — 2 km north of Playa Larga. 21. I.

1981, coll. V.H.-J. (PRM 821566).

Colonies effuse, brown to black. hairy. Conidiophores erect, dark
brown, with branches at the apex, up to 250 um long, 5—7 um wide in the

middle, at the base 8—12 ym. Conidia clavale, brown to dark brown, 3-seplate,
20—33 x 11—17 ym, 3—4 ¢m wide at the base, thick-walled

Common on wood and various palms in the U.S.A., Drazil, Ghana, Sierra
Leone: known also from Cuba (Mercado 1981).

Catenularia cubensis Hol.-Jech. anam. of Chaetosphaeria cubensis Hol.-Jech.

Mycotaxon 15: 278280, 1982,
On dead trunk of a deciduous tree and an undetermined palm-tree. Finca
22. 1. 1981, coll. V.H.-J In the forest near the village Cavo Las Piedras
coll. V.H-J. (PRM 825347 Holotyvpus)

Colonies elfuse, hairy or velutinous, dark. composed of phialophores,
capitate hyphae and scattered perithecia. Perithecia 120200 ym in diam.,,
with slightly conical ostiolar region, wall 15—22 gm thick. A sci unitunicate,
cylindrical, 60—80 X4.5—7 um. Ascospores ellipsoidal Lo fusiform with
rounded ends. 3-septate. hyaline. 12—18 X 25—-35 ym. Phialophores brown
to dark brown, 3—7 septate, 85—200 ym long, 5—9 um wide al the base, 3.5—
—5H um wide above the basal part. Collarette funnel-shaped, pale brown
to dark brown, 1.5—2 ym deep and 3—4 ym wide at the distal end. Capitate
hyphae present, 60—160 um long, 3.5—4.5 um wide, with a rounded apex.
Phialoconidia aseptate, rounded-obeconic, truncate at the basal sear, round-
ed or flattened at the apex, slightly angular with 2 or 3 blunt corners when
viewed from above. brown. thick-walled, smooth, 5.56—9 um long, 3.5—5.5 um
wide at the distal end and 1.5—2.5 um wide at the flattened base.

Catenularia cubensis differs from the known species of Catenularia in the
small conidia.
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* Chloridium atanagildae Hol.-Jech. spec. nova Fig. 3: 1.

Coloniae effusae, olivacco-cinereo-brunncae, pilosae. Hyphae basules immersae vel
superficiales, pallide brunneae vel brunneac, ramosae, septatae, 2—3.5 um latae, Coni-
diophora erceta, recta vel flexuosa, non ramosa, pallide brunnea vel brunnea, sursum
pallidiora, laevia, 30—130 ugm longa, 2.5-3.5 um lata, ad basin 3—6 um lata. Phialides
ad 1 um paulatim angustatae, deinceps proliferatae. Phialoconidia in capitulis mucidis
aggregata, hyalina, aseptata, plerumque falcata, plus minusve symmetrica, ad apicem
attenuata et acuta, ad basin attenuata, cicatrice obtusa notata, 5—6 > 1.5—-1.8 um,
multiguttuiata

Habitat in ligno putrido deiccto Fici sp.

Holotypus: Cuba, Isla de !a Juventud (= Isla de Pinos), Atanagilda near Nueva

srona; on dead rotten trunk of Ficus sp., 20. I, 1981, coll. V, Holubovi-Jechovi (PRM

Colonies effuse, olivaceous grey brown to brown, hairy. Basal hyphae
tly immersed, partly superficial, pale brown to brown, branched, septate,
3.5 um wide. Conidiophores erect, straight or flexuous, unbranched,

pale brown to brown, in the upper part paler, smooth, 30—130 gm long, 2.5—3.5
um wide, 3—6 um at the base. Phialides gradually tapering to 1 gm and
expanding in a flaring collarette, 2—25 ym wide and 1.5—3 um deep. Phia-
lides successively proliferating, giving sometimes a geniculate appearance to
the conidiophore. Sometimes the phialide can proliferate laterally through the
basal part of the collarette and this collarette remains laterally on the base
of the new phialide. Phialoconidia in slimy heads, hyaline, aseptate,
mostly curved, slightly symmetrical, tapering to a pointed distal end, basal end
tapering, with a blunt scar, 5—6 > 1.5—1.8 ym, multiguttulate.

On decaying wood of Ficus sp.

Chloridium atanagildae differs by the shape and size of its conidia from all
known species of Chloridium having curved to lunate conidia. [ts conidia,
resemble those of Dictyochaeta Speg. (= Codinaea R. Maire), however, a proli-
feration of conidiophores is percurrent, only seldom sympodial. The fungus is
classified in the genus Chloridium also regarding its very small conidia. Conidia
arc produced from a single conidiogenous locus and therefore the species belongs
into the section Gongromeriza (Preuss) W. Gams et Hol.-Jech. It is close to
Chloridium reniforme Matsushima which variety minor was recently described
from Cuba (Holubova-Jechova 1983). C. reniforme has conidia curved up to
reniform, with both ends rounded and 3.5—5.5X2—3 um; var. minor has
conidia 3—4 X 1.2—1.8 um.

Cladosporium oxysporum Berk. et Curt.

Journ, Linn. Soc, 10(46): 362, 1868.
On dead petiole of Roystonea regia. Cerro de San Juan, 22, I, 1981, coll . V.H.-J. (PRM
831580),

Common and widespread in the tropics on dead parts of woody and herbace-
ous plants. From Cuba reported by Fernandez (1973) and Mercado (1981).

* Corynespora aterrima (Berk. et Curt. ex Cooke) M. B. Ellis

Mycol. Pap., Kew, 76: 1921, 1960
On dead branches of Smilax sp. Cerro de San Juan. 22, I. 1981, coll. V.H.-J. (PRM
8§31554).

Colonies effuse, dark brown. Conidiophores 12—56 ym long, 3—
—>5.6 um thick, brown, thick-walled, darker and usually inflated to 5.5—8 um
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at the apex, with up to 4 barrel-shaped proliferations. Conidia obclavate,
rostrate, 3—4(—5)-septate, lower part dark brown and verrucose, upper part
pale brown to hyaline, smooth, 33—65 um long, 7—8.5 um thick in the broadest
part, tapering to 1—2.5 um at the apex, 3—4 um wide at the basal scar.

The species is known from the U.S.A. and S. Africa (M. B. Ellis 1960).

¥ Corynespora cubensis Hol.-Jech, spec. nova Fig. 2: 1

Coloniae effusae, velutinae, fuscae. Mycelium immersum, e hyphis ramosis, sept:
pallide brunneis vel brunneis, laevibus, 2.5-5 um crassis compositum. Stromata
immersa vel partim superficialia, brunnea, 40—-100 «m lata usque effusa. Conidioph
ra singula vel [asciculata, erecta, simplicia vel interdum dichotome ramosa, recta
vel leniter flexuosa, pallide brunnea vel brunnea, septata, 40—240 um longa, 3.5—5
gm crassa. Conidia singula vel 2—3 in catenulam singulam conjuncta. recta vel
curvata, subcylindrica, obclavata vel fusiformia. interdum rostrata, pallide brunnea
vel atroferruginea, utrinque cum extremis pallidioribus, 6—15-septata, cum septis
atrobrunneis et 2-—-2.5 um crassis, (25—)40—-80(—120) um longa, 8—11.2
laevia vel ad medium leviter asperata, apice rotundato, basi cum
2.5 um crassa praedita

IS,

MITY  CIrassa.
cicatrice plana «t

Habitat in petiolis emortuis Coccothrinacis sp.

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), 4 km south-east of
Santa Fe (now La Fe): on dead petiole of palm Coccothrinax sp., 22. 1. 1981, coll
V. Holubova-Jechova (PRM 831527).

Colonies effuse, velvety, dark blackish brown, Mycelium immersed in
the substratum. composed of branched, septlate, pale brown to brown, smooth-
-walled, 2.5—5 ym hyphae, Stromata immersed or partly superficial, brown
40—100 ym wide, sometimes effused. Conidiophores arising singly or in
fascicles, erect, simple or occasionally dichotomously branched, ctmighf or some-
what flexuose, pale brown to brown, septate, 40—240 um long, 3.5—5 um wide.
Conidia forming singly or in unbranched chains of 2=-3 1hu>ugll a pore at
the apex of the conidiophore, straight or curved. subcylindrical, obclavate or
fusiform, sometimes rostrate, pale brown to dark rusty brown, with both cnds
paler, 6—15-septate, with dark septa about 2—2.5 um thick, (25—)40—80(—120)
um long, 8—11.2 ym wide, smooth or slightly 1oughmed in the middle part,
apical end rounded, occasionally with a distinct porus, basal end with a flat
scar 2.5 ym wide.

On dead petioles of palm Coccothrinax sp.

Of the species hitherto fully described and illustrated in Corynespora Gilissow,
C. cubensis bears the most resemblance to C, hansfordii M. B, Ellis, however,
the conidiophores of the latter species are simple, darker coloured and more
wider, 6—8.5 um thick, at the base up to 12 gm, conidia 70—100 X9—13 wm
and becoming distinctly rostrate and 7—10- p:cudosep“.. :

Dendryphiopsis atra (Corda) Hughes anam. of Microthelia incrustans (Ellis et
Everh.) Corlett et Hughes

Canad. Journ. Bot. 31: 655, I‘l')'i' New Zeal. Journ. Bot. 25: 360—-362, 1978.
On dead wood. Finca El Abra. 22, 1. 1981, coll, A, Mercado 5864 (HAC).

Colonies effuse, black, hairy. Conidiophores up to 350 um long,
8—9 um thick, with a few branches. Conidia 2-3-septate, dark olivaceous
brown; 28—50 X14—18 ym.

Common on rotten wood in Europe, North America, Africa and New Zealand;
recently also collected in Cuba (Mercado 1981).
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Endocalyx melanoxanthus (Berk, et Br.) Petch
Ann. Bot, 22: 339, 1908.
On dead petioles of a palm-tree. Arroyo de Agua Santa. 22. 1. 1981, coll. A. Mercado
3885 (HAC): V.H.-J. (PRM 831575).
Conidiophores basauxic, hyaline, 1-1.5 um thick. Conidia dark
brown or black, lenticular with a longitudinal germ slit, 13—16.5 X 10—13 um.
Common on palms in tropical areas, also in Cuba (Fernandez 1973, Mercado
1982).

* Endophragmiella socia (Ellis) Hughes

New Zeal, Journ, Bot. 17: 153, 1979.
On dead wood, Finca El Abra, 22, 1, 1981, coll, A, Mercado 5864 (HACQC).

Conidiophores brown, 50-100 ym long, 4.6-5.5 um thick. Conidia
navicular, 6—9 (mostly 7)-septate, brown to mid brown, with end cells paler,

20—-42 X 7.7—-10 gm. -
Up to now it was recorded on dead branches in Europe and Canada.

¥ Gonytrichum macrocladum (Sacc.) Hughes

Trans. Bril. Mycol. Soc, 34: 565—568. 1951
On dead rotten trunk of Fieus sp. Atanagilda near Nueva Gerona. 20, 1, 1981, coll.
V.H.-J. (PRM 831525, 831568).

Common on decaying wood and herbaccous plants in Europe, North America,
New Zealand and various tropical areas.

Gyrothrix circinata (Berk. ¢t Curt.) Hughes

Canad. Journ. Bot. 36: 771, 1958.

On rotten wood of an undetermined tree, on dead petioles of Roystonea regia and
an unknown palm-iree. Arroyo de Agua Santa. 22. I, 1981, coll. V.H.-J. (PRM 831556).
— Cerro de San Juan. 22. 1, 1981, coll. V.H.-J. (PRM 831535). — Cayo Las Piedras. 21. L
1981, coll, V.H.-J, (PRM 831536, 831560).

Colonics dark brown, velvety, effuse. Conidiopores micronematous,
only as polyblastic conidiogenous cells, lageniform, solitary up to 8 um long.
Conidia aseptate, subeylindrical to fusiform, straight or slightly curved,
hyaline, 8—15 % 1.5—1.8 wm, S e L ae brown, repeatedly subdichotomously bran-
ched and verrucose.

Common on [allen leaves in North America, Alrica, Indonesia and recorded
from Cuba (Mercado 1981).

Haplotrichum caribense (Hol.-Jech.) Hol.-Jech.

Ceska Mykol. 30: 3, 1976; 23: 218—220, 1969.
On dead rotten trunk of Pinus tropicalis. Sabana near El Colony, near Siguanea.
19. I1. 1967, coll. IV, Kotlaba (PRM 670954).

* Haplotrichum curtisii (Berk.) Hol.-Jech.
Ceska Mykol. 30: 4, 1976.
On dead rotten trunk of an undetermined tree. 2 km north of Playa Larga. 21. 1.
1981, coll, V.H.-J. (PRM 825362).
# Helicoma muelleri Corda anam. of Thaxteriella pezizula (Berk. et Curt.) Petrak

Corda, Icon. Fung. 1: 15, 1837; Petrak, Sydowia 7: 110, 1953.
On dead wood and bark of Eucalyptus sp. Loma La Canada, 20, I, 1981, coll. V.H.-J.
(PRM 825407, 831540).
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On decaying wood and bark of deciduous trees and on dead herbaccous
material in Europe, North America and Africa (Ellis 1971, Pirozynski 1972).

Helicorhoidion botryoideum (Cooke) IHughes
Canad. Jowrn. Bot. 36: 773, 1958.

On dead wood. Finca El Abra. 22, 1. 1981, coll. A. Mercado 5883 (HAC); V.H.-J. (PRM
831559). P

Colonies olive brown, velvely. Conidiophores pale brown, flexuous,
branched or unbranched, 30—120 <X 3—6 gm. Conidia helicoid, very tightly
coiled, multiseptate and constricted at the septa, 17-32 X 13.5—-21 ym.

On decaying wood in North America and Cuba (Ellis 1971, Mercado 1981).

* Helicosporium aureum (Corda) Linder

Annals Missouri Bot, Gard, 16: 279, 1929,
On dead roften cone of Pinus caribaea, Loma La Canada. 20, I. 1981, coll. V. H.-J.
(PRM 831553).

Colonies yellow-citrine up to olivaceous brown, loosely cottony. Coni-
diophores erect, bristle-iike, with lateral branches in the upper part almost
at right angles to the main rhachis, 300—-600 gm long, 4.5—-6.5 um wide at
the base, tapering to 2 ym. Conidia pleurogenous on hyaline to pale brown
bladder-like projections, 5-8 X 3—5 um, produced laterally on the lower parts
of the conidiophores, cilrine-yellow in mass, 2 1/2—3 times coiled, septate, 1-2
um thick; diameter of a coiled conidium about 15-22 gm.

Occurring on decaying wood and bark from many localities in North Ame-
rican Continent.

Helicosporium griseum Berk. et Curt.

Grevillea 3: 51, 1874.

Syn.: Helicosporium lumbricoides Sacc., Michelia 1: 86, 1877; corr. Matruchot,
Recherches sur le développement de quelgques muedédinés, 5—37, 1892,
On dead wood and bark of Eucalyptus sp. Loma La Canada. 20. I, 1981, coll. V.H.-J.
(PRM 831534).

Conidia hyaline, septate, 2 1:2—2 3/4 times coiled, 18—23 um in diam., the
conidium [ilament 1.8—2(—2.5) yum wide.

Common on dead herbaceous material and wood in Europe, Asia, North and
South America and South Africa (Linder 1929, Holubova-Jechova 1980); recently
recorded [rom Cuba (Mercado 1982).

Helicosporium pannosum (Berk, et Curt.) R. T. Moore

Mycologia 49: 582, 1957.
On dead branches of an undetermined f{ree. Finca El Abra. 22. I. 1981, coll. A.
Mercado 5859 (HAC); V.H.-J. (PRM 831557).

Colonies elfuse, olivaceous brown, hirsute, Conidiop h ores stout, se-
tiform, mostly unbranched, pale brown, 50—200 gm long, 5.5-7.5 ym thick, with
lateral peg-like denticles 3—8 X 2.5—4 ym. Conidia subhy aline to pale oliva-
ceous brown, minutely echinulate, 30—60-septate, very variable in shape and
size, 1 1/2—4 times coiled, 40—200 ym in diam,, conidial filament 3.5-10 ym thick.

Known from rotten wood in U.S.A., Tanzania and New Zealand; from Cuba
recently recorded as Helicosporiwmn nematosporum Linder (Mercado 1982).
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Helminthosporium mauritianum Cooke

Grevillea 12(61): 38, 1883,
On dead branches. 2 km north of Playa Larga. 21. 1. 1981, coll. A. Mercado 5826 (HAC).

Colonies effuse, dark blackish brown, hairy. Conidiophores brown
to dark brown. 250—850 um long, 7.5-14 ym thick. Conidia obclavate, 3—7-
-pseudoseptate, pale brown, 3055 X 9—13 ym.

On dead wood and decaying herbaceous plants in tropical and subtropical
areas: also in Cuba (M. B. Ellis 1971, Fernandez 1973).

* Helminthosporium palmigenum Matsushima

Microfungi of the Solomon Islands and Papua-New Guinea. Kobe. P. 30, 1971.

On dead rachis of Coccothrinax sp. Near Loma La Canada. 20. I. 1981, coll. A. Mer-
cado 5855 (HACQ),

Colonies effuse, black, hairy. Conidiophores brown to mid brown,
75—=230 um long, 7=8 ym wide at the base, tapering to 4.7-5.7 um at the apex.
Conidia obelavate, pale brown, 4-8 (mostly 5—6)-pseudoseptate, 22—40 X
K T=11 um.

Hitherto probably known only rom the type collection.

Holubovaea roystonicola Mercado

Acta Botanica Cubana (in press).
On dead petioles of Roystonea regia, T.oma T.a Reforma. 22. 1. 1981, coll. A. Mercado
5884 (HAC). — Cerro de San Juan. 22. I. 1981, coll. V. H-J, (PRM 831555). — 4 km
south-east of La Fe. 22, I, 1981, coll. V.I1.-J. (PRM 831538). — Finca El Abra. 22. L
1981, coll, V.H.-J. (PRM 831558).

Colonies effuse, black, hairy. Conidiophores in fascicles, brown, 140—
—650 um long, 4.5-5.5 um thick, expanded to 6.7-7.6 um al the apex with
numerous minute pores. Conidia cylindrical, with slightly extended and
rounded base and apex, 2—3-scptate, 1530 X 6—7.5 um, the apical cell paler
and thin-walled, sometimes with a colapsed wall.

¥ Leptodontium elatius (Mangenot) de Hoog var. ovalisporum de Hoog

Stud. Mycol., Baarn, 15: 50-53, 1977
On dead petiole of an undetermined palm-tree. Los Indios. 20. I. 1981, leg. V.H.-J.
(PRM 831551).

Conidiophoressingle or aggregated, dark brown, paler towards the apex,
thick-walled, 150-200 gm long, 2.5 um thick. Conidia subhyaline to very
pale brown, smooth to very finely verruculose, obovoid, papillate at the base,
with a conspicuous basal scar, 3.2—6 X 2—2.5 um.

On dead wood and bark of various trees in Europe and North America.

* Melanocephala australiensis {Beaton et Ellis) Hughes

New Zeal. Journ. Bot. 17: 169, 1979.
On dead rotten branch of an undetermined tree. Cerro San Juan. 22. I. 1981, coll.
V.H.-J. (PRM 831570).

Conidiophores single and scattered, occasionally in groups, pale brown,
with 1-2 septa and 1—2 successive proliferations, up to 75 um long and 4.8—
—6.5 wm wide, with bulbous base, up to 9.5 ym wide, Conidia obovoid to
broadly ellipsoidal with a truncate base, 2—(3)-septale, very dark brown to
black and opaque, 28—48 X 16—27 ym, with rhexolytic secession.
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Other specimen studied:
Cuba: Santiago de las Vegas; en tronco en descomposicion de planifolio, 17, 1V.
1981, leg. M. A. Bondarceva et S. Herrera (LE).

The material of the fungus collected in the Isla de la Juventud has conidia
slightly smaller, 33—40 X 19—24 um, M. australiensis is known from the U.S.A.
(Maryland), Australia and New Zealand.

Melanocephala triseptata (Shearer, Crane et Miller) Hughes

New Zeal. Journ. Bot. 17: 171—173, 1979.
On dead rotten wood of a deciduous tree. 2 km north of Playa Larga. 21. 1. 1981,
coll. V.H.-J. (PRM 831545).

Conidiophores single and scattered or in groups, pale brown to dark
brown, septate, with up to 10 successive proliferations, up to 200 um long,
6—7.2 um wide. Conidia broadly obovoid, dark brown tfo black, -3—R¢}ptate
with black bands, 22.4-33.6 X 12.8—-17 um, the basal cell being the smallest
and slightly paler.

Known only from the U.S.A. (Illinois), where it was collected on decaying
submerged wood. Recently recorded from Cuba (Mercado 1982).

Melanographium selenioides (Sace. et Paoletti) M. B. Ellis

Mpycol. Pap., Kew, 93: 14—16, 1963.
On dead branches of Similax havanensis Jacq. 2 km north of Playa Larga. 21.1. 1981,
coll. A. Mercado 5876 (ITAQ).

Colonies effuse, black, bristly. Conidiophores in compacted fascicles
forming dark brown synnemata, 770—-1150 gm long, brown, septate, smooth,
45—6 ym thick and more paler at the apex. Conidia reniform, brown, often
with h_\'n!inn longitudinal slit, smooth, occasionally to verruculose, 14—20 X
X 9—15 ym, usually 16.5—-12 ym.

Recorded on palms from tropical areas, also from Cuba (Mercado 1981).

Memnoniella echinata (Riv.) Galloway

Trans, Brit. Mycol. Scc. 18: 163—166, 1933,

On dead petioles of Roystonea regia., Near Loma La Canada. 20. 1. 1981, coll. A
Mercado 5844 (HAC); V.H.-J. (PRM 831576). — Cayo Las Piedras. 21, 1981, coll.
V.H.-J. (PRM 831552).

Colonies effuse, black, pulvinate. Conidiospores dark grey with fas-
cicles of monophialidic conidiogenous cells at the top, 60—100 gm long, 3.2—4
pum thick, phialides 7-9.5 X 3—5 um. Conidia spherical or flattened, blackish
brown, verrucose, 3.5-5.2 ym in diam,

Common on dead plants and of a cosmopolitan distribution.

# Monodictys cf. lepraria (Berk.) M. B. Ellis

More Dematiaceous Hyphomycetes, p. 44, 1976.
On dead rotten wood of a branch of an undetermined tree. Finca El Abra, 22. 1.
1981, coll. V.H.-J. (PRM 831581).

Colonies effuse, blackish brown. Conidia variable in shape and size,
mostly elongate to broadly ellipsoidal, occasionally subglobose, mostly rounded
at the ends, muriform, dark brown, roughened to coarse verrucose, 24—90 X
X 24-55 um.

The Cuban material differs from that species collected on dead branches in
Europe by its verrucose walls.
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Monodictys sp.
On dead rotten branch. Cerro de San Juan, 22. I. 1981, coll. V.H.-J.

Colonies effuse, dark brown to black. Conidia subglobose, broadly el-
lipsoidal, obovoid, dark brown to black, opaque, muriform, 16—25 X 12.5—20
um. It seems, that this species of Monodictys is not identical with any of known
species, but the collection is not representative for description of a new taxon.

# Mycoenterolobium platysporum Goos

Mycologia 62: 171—175, 1970.

On dead branches. Cerro de San Juan. 22. I. 1981, coll. A. Mercado 5883 (HAC); V.H.-J.
(PRM 825362, 831548).

Colonics effuse, black, shining. Conidiophores micronematous, 2—

—4 ym thick, Conidia lobed or variable in shape, flattened, muriform. black,
smooth, shining, 47—75 X 65—110 gm.

Known only from decaying wood of Araucaria in Hawaii.
Periconia byssoides Pers.

Synop. Meth. Fung. p. 686, 1801
On dead branches of unknown tree and on dead branch of Hibiscus sp. Finca El

Abra, 22. 1. 1981, coll. A, Mercado 5860 (HAC). — Presa Cristal near Atanagilda.
20, 1. 1981, coll, V.H.-J. (PRM 831582),

Very common on dead herbaceous stems, cosmopolitan. From Cuba it was
recorded by Fernandez (1973) and Mercado (1981)

* Periconiella geonomae M. B. Ellis
Mycol. Pap., Kew, 111: 26—27, 1967.

On dead rachis of Coccothrinax sp. Near Loma La Canada. 20, I, 1981, coll. A. Mer-
cado 5855 (HAC).

Colonies effuse, olivaceous brown, hairy. Conidiophores up to 850 um
long, 3—4.5 um thick in the middle part of the stipe. Conidia ellipsoidal,
aseptate, pale olivaceous brown, verruculose, 4—10 X 2.2—3 ym.

Hitherto found only in leaves of Geonoma from Trinidad.

* Phialophora cf, fastigiata (Lagerb., Lundberg et Melin) Conant

Mycologia 29: 598, 1937.

On dead petioles of Roystonea regia. Cerro de San Juan. 22, 1. 1981, leg. V.H.-J.
(PRM 831547).

Colonies effuse, olivaceous brown, velvety, Phialides mostly in verti-

cillate clusters, 10—13 X (2—)2.5(—3) um. Conidia ovoid, broadly ellipsoidal
to subglobose, subhyaline to brown, 3—4.5 X 2.2—3.2 ym. Various authors give
the size of conidia mostly as 3—7 X 1.5—2.5 um.

Common on wood in Europe and North America.

Phragmospathula brachyspathula Mercado

Acta Botanica Cubana 5: 2—3, 1930.

On dead rachis of Roystonea regia. Finca El Abra, 22. I, 1981, coll. A. Mercado 5884
(HACQC).

Colonies effuse, brown, Conidiophores unbranched, brown, 6—12 X
X 3—55 um, Conidia 3-septate, 20—24 um long. two central cells brown,
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7.2—8.5 um wide, the apical cell hyaline to subhyaline, small, basal cell spathu-

late, subhyaline, 6—10.5 X 4—5.7 gm.

* Piricauda caribensis Mercado spec. nova Fig. 2: 2.

Coloniae effusae, atro-brunneae, granulosae. Mycelium superficiale e hyphis laevi-
bus vel verrucosis, pallide brunneis, 2.5—3.5 um crassis compositum. Conidiophora semi-
-macronemata, mononemata, ramosa, anastomosantia, varie flexuosa, 4—6.5 um cras-
sa. Cellulae conidiogenae monotreticae, in conidiophoris incorporatae, clavatae vel
unciformia, cicatricatae. Conidia singula, sphaerica, subsphaerica vel irregulares, atro-
-brunnea, muriformia, crassitunicata, rugosa, 19—45 X 16—35 um, ad apicem cum
brevi appendice.

Habitat in ramis emortuis arboris ignotae,

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), Finca El Abra, at the
foot of Sierra de Casas, near Nueva Gerona; on dead branch of an undetermined
tree, 22, 1. 1981, coll. A. Mercado 5863 (HHAC).

Colonies effuse, dark brown, granulose, Mycelium superficial composed of
pale brown, smooth to verruculose. 2.5—3.5 um wide hyphae. Conidio-
phores semi-macronematous. mononematous, branched, anastomosing, vari-
ously flexuose, 4—6.5 um thick. Conidiogenous cells monotretic, inte-
grated, clavaie or hook-shaped, cicatrized, Conidia solitary, spherical, sub-
spherical or irregular, dark brown, muriform, distinctly rugose with thick-
-walls, 19—45 K 16—35 um, frequently with short appendages at the apical
part.

On dead branches of an unknown tree. Another authentic material was col-
lected by the Czech author on the same locality and is deposited in Prague
(PRM 831533).

This taxon differs from Piricauda paraguayensis (Speg.) R. T. Moore and
P. cocchinensis (Subram.) M. B. Ellis mainly by the form, size and colour of
conidia and their apical appendages. It is close to Piricauda pseudoarthriae
(Hansf.) M. B. Ellis in the from and size of conidia, but conidia in the latter
species are dark golden brown, smooth and rarely with apical appendages,
while conidia of the new species are dark brown, distinctly rugose and frequently
with short apical appendages.

Piricauda cubensis Hol.-Jech, et Mercado spec. nova Fig. 2: 3.

Coloniae effusae, arachnoideae, brunneae. Mycelium superficiale e hyphis repenti-
bus, ramosis et anastomosantibus, pallide brunneis, laevibus reticulatisque compo-
situm, Conidiophora semi-macronemata, mononemata, interdum ramosa et anasto-
mosantia, pallide brunnea vel brunnea, laevia, 2.5—4 um crassa. Cellulae conidiogenae
monotreticae, in conidiophoris incorporatae, interdum cicatricatae, cum cicatricibus
conspicuis atris. Conidia solitaria, diversarum formarum; aliqua lato ellipsoidea,
ovoidea vel subsphaerica, muriformia, laevia, 7—16 X 6—10 um, plerumque obcla-
vata, rostrata, 20—55(—65) gm longa, 6—8(—10) ugm crassa, cum parte proximali muri-
forme, brunnea, ellipsoidea vel subglobosa, cum parte distali angustata, septata, pal-
lide brunnea, apice 1.5—2.5 um lata.

Habitat in ramis emortuis Smilacis havanensis Jacq.

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), 2 km north of Playa
Larga, forest at the way from Cayo Piedra to Playa Larga; on dead branches of
Smilax havanensis, 21. 1. 1981, leg. A. Mercado 5835 (HAC — Typus; PRM 831532
— isotypus).

2.—1. Corynespora cubensis Hol.-Jech. — conidiophores and conidia. — 2. Piricauda
caribensis Mercado — repent hyphae with short conidiophores and conidia. — 3.
Piricauda cubensis Hol.-Jech. et Mercado — repent hyphae with short conidiophores
and two types of conidia.

Del. V. Holubové-Jechova
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Colonies effuse, thin, arachnoid, brown. Mycelium superficial, composed
of a network of repent, branched, anastomosing, pale brown, smooth hyphae.
Conidiophores semi-macronematous, mononematous, occasionally branch-
ed, forming arches, sometimes anastomosing, slightly thicker than the ordinary
hyphae, pale brown to brown, smooth, 2.5—4 um thick. Conidiogenous
cells monotretic, integrated, sometimes cicatrized, with prominent dark scars.
Conidia solitary, of a different shape; some broadly ellipsoidal, ovoid or
subspherical, muriform, smooth, 7—16 XX 6—10 xm; more often they are obcla-
vate, rostrate, 20—55(—70) um long, 6—8(—10) um wide at the basal broadest
part, with a muriform, brown, ellipsoidal to subglobose proximal part, and
long. narrow, septate, pale brown distal part. tapering to 1.5—2.5 ym at the
apex.

On dead branches of Similax havanensis Jacq. mixed with Sporidesmium
asperum Hol.-Jech.

The new species Piricauda cubensis is very close to P. paraguayensis (Speg.)
R. T. Moore, reported previously from Cuba (Ellis 1971), but differs by consi-
derably smaller conidia. Conidia of P. paraguayensis are 25—42 X 20—32 ym,
with the beak part up to 120 um long and 4—6 um thick tapering to 1—1.5 um
at the apex. P. cubensis has the beak part shorter and wider, more septate and
the colour of the body of the conidium and the prolongated part is quite the
same. Moore (1959) added 30 new names to Piricaude Bubak by transfers from
other genera and he also described 5 new species, However, most of them seem
to be incorrectly placed in this genus by him.

* Pithomyces cinnamomeus Hol.-Jech. spec. nova Fig. 1: 4

Coloniae pulviniformes vel irregulares, cinnamomeae. Mycelium superficiale e hyp-
his ramosis, septatis, anastomosantibus, pallide brunneis vel cinnamomeis, verrucosis,
1,5—3 um crassis, reticulatis compositum. Conidiophora singula ex lateralibus hypha-
rum oriunda, simplicia, recta, subhyalina vel pallide brunnea, 2—9 um longa, 1.5—
—2 um crassa, Conidia singula in apice conidiophori oriunda, elliptica, ovoidea,
subglobosa vel irregularia, plerumque 4—5-transverse septata et aliquoties longitudio-
naliter septata vel irregulariter muriformia, cinnamomea vel brunnea, laevia, 20—31 >
X 13-20 um.,

Habitat in ligno putrido rami emortui arborum indeterminatarum.

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), 2 km north of Playa
Larga; on dead branch of an undetermined tree, 21, I. 1981, coll. V. Holubova-Je-
chova (PRM 831543).

Colonies cushion-shaped up to irregular, cinnamon-coloured. Mycelium
superficial, composed of a network of branched, septate anastomosing, pale
brown to cinnamon, verrucose, 1.5—3 ym wide hyphae. Conidiophores
borne laterally and irregularly on hyphae, simple. straight. subhyaline to pale
brown, 2—9 ¢m long, 1.5—2 ym wide, Conidia formed singly at the apex
of each conidiophore, ellipsoidal, ovoid, subglobose to irregular, mostly with
45 transverse septa and with several longitudinal septa or up to irregularly
muriform, cinnamon to brown, smooth, 20—31 X 13—20 um.

On rotten wood of dead branch of an undetermined tree.

Pithomyces cinnamomeus differs from all known species of this genus by
the shape, size and smooth walls of conidia.

* Pithomyces pulvinatus (Cooke et Massee) M. B. Ellis

Mycol. Pap., Kew, 103: 41—42, 1965.
On dead rotten trunk of Ficus sp. Atanagilda near Nueva Gerona. 20. I. 1981, coll.
V.H.-J. (PRM 831525, 831528, 831568).
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Pithomyces sacchari (Speg.) M. B. Ellis

Mycol. Pap., Kew, 76: 17—18, 1960.
On dead rotten trunk of Mangifera indica. Nueva Gerona. 19. 1. 1981, coll. V.H.-J.
(PRM 831573).

Very common on herbaccous material in tropical and subtropical areas, re-
cently also reported from Cuba (Mercado 1980).

¥ Pleurothecium recurvatum (Morgan) Hohnel

Zentralbl. Bakteriol. Parasitenk,, Abt. 2, 60: 26, 1923.
On dead rotten trunk of Ficus sp. Atanagilda near Nueva Gerona. 20. I. 1981, -oll.
V.H.-J. (PRM 831525, 831568).

Common on dead wood and bark of broad-leaved trees: probably a cosmo-
politan species.

#* Pseudopetrakia kambakkamensis (Subram.) M. B. Ellis

Mycol. Pap., Kew, 125: 4, 1971.
On dead wood and bark of Eucalyptus sp. and on dead rachis of palm-leaf. T.oma
TL.a Canada. 20. 1. 1981, coll, A. Mercado 5854, 5856, 5857 (ITAC); V.IL-J. (PRM 831534,
831539, 831540, 831544),

Colonies effuse, dark brown, granulose. Conidiophores 4—8 um
wide, rugulose. Conidia ellipsoidal, obovoid to subglobose, muriform, mid
to dark brown, rugulose to warted, 25—64(—=80) X 17—40 gm. on the upper
part bearing 1—6, subulate, sharply pointed black spines, 10—56 um long and
t—11 ¢m wide at the base.

This species is known from dead wood only from India. Cuban collections
differ in size of conidia from the original description of P. kambakkamensis.
They are longer and wider and their upper spines arc also longer, The size of
conidia of this fungus collected in India and described by Subramanian 1957
(in the genus Petrakia Syd. et Syd.) is given in dimensions 27—50 X 19—26 um,
with spines 10—25 gm long (Ellis 1971, 1976). The present authors think that
the Indian and Cuban material represent the same species which can have a
wider range of variation in the size of conidia.

* Spiropes caribensis Hol.-Jech. spec. nova Fig. 3: 2.

Coloniae effusae, parvae. Mycelium superficiale, e hyphis ramosis et anastomosan-
tibus, septatis, pallide olivaceo-brunneis, laevibus, 1.5—3.5 um crassis compositum.
Conidiophora singula, erecta vel ascendentia, recta vel flexuosa, pallide brunnea vel
brunnea, laevia, septata, 20—240 um longa, 4—8 um crassa. Conidia acropleurogena,
solitaria, recta vel leniter curvata, obclavata, rostrata, 3-septata, 36—48 um longa,
9.5—11.5 um crassa, basi truncata, 4.5—6 um lata, cellulis intermediis doliiformis,
pallide brunneis, laevibus, cellulis exlimis angustatioribus, pallidissime brunneis vel
hyalinis.

Habitat in coloniis Meliolae sp. in foliis vivis palmae incognitae

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), Los Indios, south-
-west of TL.a Canada; on Meliola, on living leaves of an unknown palm, 20. I. 1981,
leg. V. Holubovai-Jechova (PRM 831531).

Colonies effuse, small, overgrowing Meliola sp. Mycelium superficial,
composed of branched, anastomosing, septate, pale olivaceous brown, smooth,
1.5—3.5 um wide hyphae, Conidiophores arising singly, erect or ascending,
straight or flexuous, occasionally branched, pale brown to brown, smooth,
septate, 20—240 ym long, 4—8 um wide. Conidia formed singly. acropleuro-
genous, straight. seldom slightly curved, obclavate, rostrate, 3-septate, 36—48

113




38 (2) 1984

< 30 })m

T)
Q
]
O
2
=
=
<
4
72}
=
'3




HOLUBOVA-JECHOVA ET MERCADO SIERRA: HYPHOMYCETES FROM CUBA 11.

(41.5) wm long, 9.5—115 um wide in the broadest part, 4.5—6 um wide at the
truncate base. the central cells barrel-shaped, pale brown, smooth, the cells
at each end narrower and very pale brown to almost hyaline.

Overgrowing and apparently parasitic on Meliola sp. on living leaves of an
undetermined palm-tree.

Spiropes caribensis is close to S, helleri (Stev,) M. B. Ellis (Mycol. Pap., Kew,
114: 14—15, 1968), but differs from it by paler and wider conidia, with wider
truncate base and more shaorter conidiophores, S. helleri has conidia 30—50 X

7—10 ¢m, with a truncate base 3—4 um wide, central cells of conidia mid
pale brown to brown, smooth or verruculose, conidiophores are up to 600 gm

iong.

Spiropes dorycarpus (Mont.) M. B. Ellis

Mycol. Pap., Kew, 114: 11-14, 1968

Overgrowing on Meliola sp. on living leaves of an undetermined plant (shrub). Los
Indios. 20. 1. 1981, coll. V.H.-J. (PRM B31542).

Colonies effuse. smull, pale olive, overgrowing Meliola sp. Mycelium su-

perfic vellowish to hyaline, 125 ygm, anastomosing. Conidiophores
arising singly or in groups, erect or ascending, straight or flexuose, yellowish
to pale brown, smooth, 40—500 gm long, 3—7(4) um wide. Conidia formed

Ln;j.;_ icropieurogenous, straight or ~i}i'_;h'.1\'> urved, obclavate to fusiform,

conico-truncate at the base, st gly atlenualed at the apex, 3-septate, occasional-
ly 4-septate. yellowish to very pale brown or hyaline, smooth, the central cells
i darker and sometimes finely verruculose, 25—44 (33) um long, 5—6
-2 ym at the base
lorycarpus  wa wiginally collected in Cuba on Meliolineae on
unknown plant by J.F.C. Montagne as Helminthosporium dorycar-
1842 (Hist. Phys, Pol, Nut. Cuba, Crypt.: 302; Annals Sci. Nat., 2
20), It is very common as overgrowing or parasitic on Meliolineae in
ubtropical areas (Ellis 1968).

# Sporidesmium asperatum IHol.-Jech. spec. nova Fig. 3: 3.

Coloniae effusae, fuscae vel atrae, velutinae vel pilosae. Conidiophora singula,
erecta, recta vel leniter flexuosa, septata, atrobrunnea, crassitunicata, usque ad
120 um longa, plerumque proliferata, 69 um crassa. Conidia obclavata, saepe rostra-
ta, basi conico truncata, 5—8 (plerumque 6)-septata, atro-brunnea, cellula basali et
apicem versus pallidiora, laevia vel verrucosa, 52—72 um longa, 9—-11.5 wm crassa,
basi 4—5 wm crassa, apicem versus ad 2 um attenuata.

Habitat in ligno putrido arboris {frondosae.

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), 2 km north of Playa
Larga (forest in the way from Cayo Piedra to Playa Larga); on dead rotten branch
of a broad-leaved tree, 21, 1. 1981, leg. V. Holubova-Jechova (PRM 831524).

Colonies effuse, dark brown to black, velvety to hairy. Conidiophores
arising singly, ercct, straight or slightly flexuous, septate, dark brown, thick-
-walled. 35—120 ¢m long, 6—9 um wide, frequently distinctly proliferating.
Conidia obclavate, often rostrate, conico-truncate at the base, 5—7 (mostly
6)-septate, dark brown, the basal cell und towards the apical cell paler, smooth

3.—1. Chloridium atanagildae Hol.-Jech. — conidiophores with phialoconidia, — 2.
Spiropes caribensis Hol.-Jech. — conidiophores overgrowing mycelium with mueronate
hyphopodia of Meliola sp. and conidia. — 3. Sporidesmium asperatum Hol.-Jech. —
conidiophores with conidia.

Del V. Holubovéa-Jechovi
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to verrucose, 52—72 um long, 9—11.5 wum thick in the widest part, 4—5 um
wide at the base, tapering to 2 ym near the apex.

On dead rotten wood of a fallen branch of a broad-leaved tree.

Sporidesmium asperatum is quite distinet from the known species of the
genus by the very distinct remains after proliferations of conidiophores. Promi-
nent proliferations are evident mostly in lower or middle parts of conidio-
phores. Its conidia resemble those of Sporidesmium wverrucisporum M, B. Ellis
which, however, were described only as 4-6-septate and pale olivaceous brown
to olivaceous brown (M. B. Ellis 1975).

* Sporidesmium flagellatum (Hughes) M. B. Ellis

Mycol. Pap., Kew, 70: 54—55, 1958.
On dead branches of Smilax havanensis Jacq. 2 km north of Playa Larga, 21. L
1981, coll. A. Mercado 5835 (HAC).

Colonies effuse, black. Conidiophores dark brown, 40—100 xm long,
6—7.5 um thick, with one or more cylindrical or lageniform proliferations. C o-
nidia obclavate, rostrate, 4-8-septate, lower cells dark brown, often verrucu-
lose, upper cells subhyaline, smooth, 50—80 X 9—11 um, 45—5 um wide at
the base,

Hitherto known only from dead Citrus branch from Ghana and from New
Zealand (Hughes 1978).

#* Sporidesmium leptosporum (Sace. et Roum.) Hughes

Canad. Journ. Bot. 36: 808, 1958.
On dead leaves of a palm-tree, on dead branches of Swmilax sp. and an undetermined
tree. Atanagilda near Nueva Gerona. 20. I. 1981, coll. V.H.-J. (PRM 831528, 831541).
— Cerro de San Juan. 22, I, 1981, coll, A, Mercado 5882 (HAC); V.H.-J. (PRM 831546).

Colonies effuse, dark brown. Conidiophores brown to dark brown,
30—130 gm long, 3.5—6 ym thick. Conidia narrowly obclavate, pale straw
coloured, 5—20-septate or pseudoseptate, 23—85 X 5—8 um.

Common on dead wood and bark and on various herbaceous material in
Europe and some tropical and subtropical areas.

# Sporidesmium macrurum (Sace.) M. B. Ellis

Myecol. Pap. Kew, 70: 53—54, 1958.

On dead petiole of an undetermined palm-tree. Arroyo de Agua Santa. 22, I, 1981,
coll. V.H.-J. (PRM 831549).

Colonies cffuse, black. Conidiophores up to 150 um long, 5—6 um
thick, slightly swollen at the apex. Conidia obclavate, rostrate, 3—4-septate,
40—55 um long, 8—95 ym wide in the broadest part, 1.5—2 um near the
apex, conico-truncate and protuberant at the base, 3—4 ym wide.

Common on leaves and petioles of palms in tropical regions,

# Sporidesmium tropicale M. B. Ellis

Mycol. Pap., Kew, 70: 58—60, 1958.
On dead branches of undetermined trees. 2 km north of Playa Larga. 21. L. 1931,
coll. A, Mercado 5828 (HHAC). — Cerro de San Juan. 22. I. 1981, coll, V.H.-J. (PRM
831577).

Colonies blackish brown. Conidiophores brown, 50—300 ym long,
4.7—T7 um thick. Conidia obclavate, rostrate, 7—16-septate, brown to pale
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brown, proximal part darker and verruculose, thick-walled, 65—180 um long,
11—15 ¢m wide in the broadest part, 3.5—4.7 um wide near the base.

Known from tropical and subtropical areas on dead branches of different
trees and shrubs.

* Sporidesmium vagum C. G, et T F.[L.. Nees

Nova Acta Acad. Caesar. Leopold. 9: 231, 1818.
On dead rachis of Coccothrinax sp., on dead branches of Bambusee and an unde-
termined tree. Near Loma La Canada, 20. I. 1981, coll. A, Mercado 5855 (HAC). —
Cerro de San Juan, 22, 1. 1981, coll, V.H.-J, — Finca El Abra, 22. 1. 1981, coll. V.H.-J.
(PRM 831571).

Colonies effuse, black. Conidiophores brown, 15—30 ym long, 3—
—5.6 ¢m thick. Conidia obclavate, elongated, slightly flexuous, 19—38-pseu-
doseptate, mid brown, 120—260 um long, 8—13.5 um wide, .

On dead wood and bark of dillerent trees in Europe and in tropical and
subtropical countries, probably a cosmopolitan species.

Sporoschisma nigroseptata D. et P. R. Rao

Mycopath, Mycol. Appl. 24: 82, 1964.
On dead wood. Near Loma La Canada. 20. I. 1981, coll. A. Mercado 5858 (ITAC)

Colonics effuse, black, hairy, Conidiophores dark brown, up to 240
um long, 8—9.5 um thick near the base, up to 18 wn wide at the open apex.
Capitate hyphae dark brown, paler above, up to 150 um long, 5.5—8.5

um at the base, tapering to 4.5—5 um below the swollen apex. Conidia

basipetally endogenous, cylindrical.
hyaline, 28—42 X 9—13 uym.

Known Irom dead herbaceous and wooden material from India, Iriomote
Island (East-China Sea), New Zealand and Cuba (Rao and Rao 1964, Matsu-
shima 1975, Hughes 1966, Mercado 1982).

¥ Stigmina asperulata Hol.-Jech, spee. nova Fig. 1: 5.

Sporodochia dispersa, punctiformia, atra. Stromata pseudoparenchymatica, usque
ad 300 um lata et 100 ym alta, atro-brunnea. Conidiophora recta vel flexuosa, brun-
nea, verrucosa vel asperata, 15—35 pm longa, 4.5—7.5 pm crassa, cum numerosis
proliferationibus successivis nodosisque. Conidia subglobosa, late ovata vel globosa,
multiseptata, muriformia, brunnea, verrucosa, 18—35 > 16—29 pm.

Habitat in petiolis palmarum

Holotypus: Cuba, Isla de la Juventud (= Isla de Pinos), Los Indios, south-
-west of La Canada; on dead petiole of a palm-tree, 20. 1. 1981, coll. V. Holubova-
-Jechova (PRM 831530).

Sporodochia scattered, punctiform, black. Stromata pseudoparenchy-
matous, up to 300 um wide and 100 xm high, dark brown. Conidiophores

straioht or flos
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AUGUS, OTOWH, VETrTulose Ot rougaenea w
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warts, 15—35 um long, 4.5—7.5 um wide, with numerous successive annella-
tions or nodes. Conidia subglobose, broadly ovoid or globose, multiseptate,
muriform, brown, verrucose. 18—35 X 16—29 um.

On dead petioles of an undetermined palm-tree.

Stigmina asperulata differs from all known species of this genus by subglo-
bose, muriform and verrucose conidia, Conidia of Stigmina species may some-
times be verrucose and muriform, but only occasionally they are subglobose;
they are mostly ellipsoidal or obclavate.
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Taeniolella robusta Mercado

Acta Botanica Cubana (in press)
On dead branches. 2 km north of Playa Larga. 21. I. 1981, coll. A. Mercado 5875 (HAC).
Colonies effuse, blackish brown, velvety, Conidiophores short, 8—
—15 um thick near the base. Conidia brown, 3—12-septate, 20—90 X 7—13
wm. mostly 30—60 X 9—11 ym, 2—4 in acropetal chains.

Tetraploa aristata Berk. et Broome

Ann. Mag. Nat. Hist. 2, 5: 459, 1850.
On dead branches of Bambusae and on dead leaves of palm-tree. Finca El Abra,
22, 1. 1981, coll. V.H.-J. — Atanagilda. 20. 1. 1981, coll. V.H.-J. (PRM 831541).

Very common in Cuba and other tropical and subtropical areas on dead
wood and herbaccous stems (Ellis 1971, Mercado 1981)
Torula herbarum (Pers.) Link f. quaternella Sace.

Ann, Mycol. 11: 556—557, 1913.

On dead branch of Hibiscus sp. Presa Cristal near Atanagilda. 20. I. 1981, coll. V.H.-J.
(PRM 831582).

Very common form on wooden and herbaceous material in the tropies, known
also from Cuba (Ellis 1971, Mercado 1980).
Tubercularia sp.

On dead petiole of Roystonea regia. Cerro de San Juan. 22, I. 1981, coll. V.H.-J. (PRM
831578).

Sporodochia more or less cushion-shaped. sessile, loose. not compact.
white to light orange coloured. Conidiophores erect, simple or slightly
branched, forming a compact layer. Phialoconidia ellipsoidal to elongate
ellipsoidal, hyaline, aseptate. multiguttulate, 3—7 X 1.5—2 ym. No teleomorph
is developed on the material. .

* Trimmatostroma cordae Sharma el Singh

Curr. Sci. 45(8): 302—303, 1976.
On dead rotten branches and wood of undetermined trees. 2 km north of Plava
Larga. 21. 1. 1981, coll. V.I1.-J. (PRM 831574). — Cerro de San Juan. 22, 1. 1981, coll
V.H.-J. (PRM 831563).

Sporodochia on the substrate small, pulvinate, often confluent, effuse,
irregular, black. Conidia subspherical, ellipsoidal. clavate, irregularly lobed,
dark brown., with 2—4 transverse septa and a few longitudinal and oblique
septa, 8—23 X 8—15 um, in basipetal chains, irregularly branched.

The fungus is very common in all regions of Cuba and was collected also in
India and Pakistan (according to herbarium collections in IMI). It is very close
to T. betulinum Corda, from which it differs by verrucose and dark brown
conidia.

* Virgaria nigra (Link) Nees

Syst. Pilze Schwamme, p. 54, 1817.
On dead rachis and petioles of Roystonea regia, on dead branches and trunks of
undetermined trees. Loma I.a Reforma, 22, 1. 1981, coll A. Mercado 5840 (HAC). —
Cerro de San Juan. 22, I. 1981, coll. A. Mercado 5886, 5881 (HAC); V.H.-J. (PRM
831564, 831567). — Finca El Abra. 22. 1. 1981, coll. V.H.-J. (PRM 831561).
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Very common on rotten wood and dead herbaceous material in Europe,
North America, New Zealand and some tropical and subtropical areas. In
Cuba. it was collected by F. Kotlaba 1966—1967 in several localities. In Cuban
material also a some smaller form was found, with conidia only 3—4.2 X 2—25
am and conidiophores only 2 ym wide,

= Virgariella sphaerica Matsushima

[cones Microfungorum a Matsushima lectorum, p, 163, 1975.
On dead branches. In the way from Carapachibey to Cayo Piedra. 21, 1. 1981, coll.
A. Mercado 5818 (HAQ).

Colonies effuse, black, hairy, Conidiophores dark brown, smooth,
100—350 ¢m long, 45—6.2 um thick. Conidia subglobose, brown, minutely
verrucose, 4—7 X 3.8—86.2 ¢m.

The fungus was originally isolated from soil in Japan.

Zygosporium masonii Hughes

Mycol. Pap., Kew, 44: 15—16, 1951.
On dead petiole of Roystonea regia. Cerro de San Juan, 22. I. 1981, coll. V.H.-J.
(PRM 831580).

Very common on dead herbaceous material in tropical and subtropical areas,
150 in Cuba (Ellis 1971, Mercado 1981).

Zygosporium oscheoides Mont.

Ann, Sci. Nat., Sér, 2, 77: 121, 1842,
On dead petioles and fruit branches of Roystonea regia. Near Loma La Canada.
20. I. 1981, coll, V.H.-J. (PRM 831572).

The commonest species of Zygosporium on dead herbaceous material in tro-

pical and subtropical areas: it is known from Cuba, too (Ellis 1971, Mercado
1981).
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Peziza obtusapiculata, a new species related to Peziza apiculata
Peziza obtusapiculata, novy druh z pribuzenstva Peziza apiculata

Jiri Moravee

A latin diagnosis of Peziza obtusapiculata J. Moravec spec. nov, is given
This new species is described according to a collection {rom Czechoslo-
vakia known as Peziza apiculata Cooke sensu J. Moravec (1977). Notes to
differences [rom P, apiculata and other related species are given

Je uvedena latinska diagnoza nového druhu Peziza obtusapiculata J. Mo-
ravec spec. nov, podle nalezu z Ceskoslovenska, kiery je znam jako Peziza
apiculaie Cooke sensu J. Moravec (1977). Jsou pripojeny poznamky k rozli-
Seni nového druhu od P. aepiculeta a od ostatnich pribuznyeh druhd,

Some years ago a new collection of Peziza apiculata Cooke was reported
from Czechoslovakia (J. Moravec 1977) with some taxonomic remarks. Recently
several species of Peziza related to P, apiculata were recognized. Plister (1979)
after reexaminations discussed and summarized four species with apiculate
ascospores in a key. Unfortunately he quite incorrectly considered P. apiculata
sensu J. Moravec (1977) a fungus not belonging to the genus Peziza. Dissing et
Sivertsen (1983) described a new species Peziza prosthetica which is very
similar but different from P, apiculata sensu J., Moravece (1977). Both species
differ from original description of P. apiculate in the form of ascospore apiculi.
Therefore, 1 reevaluated the Czechoslovakian collection and after a personal
discussion with Dr. H. Dissing at the occassion of the IMC 3 decided to
describe it as an independent, new species, Dissing et Sivertsen (1983) inde-
pendently came to similar conclussion and noted that the deseription of P.
apiculata sensu J. Moravee (1977) is intermediate between P, apiculata and
P, prosthetica.

Peziza obtusapiculata J. Moravee spee. nov.,

Apothecia 1020 mm diam., sessilia, leniter patellarin dein explanata: thecio primum
laste luteo-viride dein olivaceo-viride usque obscure olivacco-fusco: pars exterior
apothecii laete badia usque fusea, subtiliter granulosa, pustulis fuscis obsita, ad
marginem centinua, chscure olivacen-fuse: Execipulum externum parte inferiore
“textura olol wat e cellulis slol s vel subglobosis, hvalinis, 14—55 am diam.,
parte s o cellulis pyr ibhus, margo excipuli cum hyphis clavatis. septatis.
Excipulum parte medularvi ilulis globosis et crasse hyphoideis. Asci 200—300><
13.6—16.3 «m, cylindracei, octospori, operculati, amyloidei. Paraphyses filiformes. 3
wm crassae, simplices, rectae supra subpincrassatae vel non incrassatae, nyvalnae vel
granulis laete fuscis impletie. Ascosporae ellipsoideae vel fusiformi-ellipsoideae (api-
culo inclusive), apiculatae, 16.3—=24.5 A 8=9.5—=102 um (apiculo inclusive, vel 13.6—
18—19.5 wm apicule exclusive), verrucosae; verrucae regulariter rotundatae, solitariae,
rarissime coniunctae, orbiculares, 05-1.5-2.2 7)) pmodiam, et 0.2—0.7—1.7 am altae,
polis saepe incrassatae usque apiculo crasse instructae; apiculus pustuliformis vel
irregulariter orbicularis. sacpe Hatus, t conicus vel campanulatus usque
elomgato-conicus, apice truncatus vel obtusus, 1.5—3.5—4.5 um altus. Apiculi et ver-
rucae cyvanophili. (Ol immers. 1095 X +UB Leigy s,

Holotype: Czechoslovakia, Moravia, Uléchov prope Brno, ad lignum putridum
sub corticem trunci (? Carpinus betulus) in Querceto-Carpineto cum Betula alba, 10,
V. 1975 leg. Jiri Moravee. Tyvpus PRM 852208 et duplicatum in herbario privalo J.
Moravecii asservantiur

An English description of this new species together with illustrations including
its ascospores was given in J. Moravec (1977) under the name Peziza apiculata
Cooke. The most outstanding features are the ascospore ornamentation consisting
of minute to conspicuously coarse warts and the blunt, campanulate or conical
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to elongated apiculi having always blunt or rounded apex. P. prosthetica differs
with smaller isolated regular warts of ascospore ornamentation (Dissing et
Sivertsen 1983). P, apiculata has pointed, up to 6 gym high apiculi and finely
verrucose ascospores (according to Eckblad 1968 and Pfister 1979), Other related
species, Peziza thozetii Berk., Peziza elachroa Berk. et Curt. in Cooke, Peziza
vagneri J, Mor. and Peziza bubaci (Velen.) Svr, differ in ascosporc ornamenta-
tion and ascospore size, Moreover, the two latter species differ with finger-like
apiculate warts or spines on ascospore poles (see also J. Moravece 1976 and Svr-
c¢ek 1976).

DISSING H. et SIVERTSEN S. (1883): Og Discon

Qctospora hygrohypnophila, Peziza ind Scutelilini:

— Nord, J. Bot,, Kebenhavn, 3: 415—421.

ECKBLAD F. E. (1968): The genera ol the Operculate Discomycetes, A reevaluation
of their taxonomy, phylogeny and nomenclature, — Nytt, Mag, Bot., Oslo, 15: 1-191

MORAVEC J. (1976): Peziza vagneri spec. nov. from Czechoslovakia. Discomycetes,
Pezizales. — Ces. MyKol,, 28: - 226

MORAVEC J. (1977): A new collection 2ziza apiculata in Central Europe
Bull., 31: 69970

PFISTER D. H. (1979): Type s in the genus VII. Miscellaneous species
desceribed by M. J. Berkelev an A. Curt — ( xon, It

SVR( < (1976 A rev
d riberd by J \l-_n-_'_u’.~_
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Literatura

Robert Kuhner: Les Hyménomycetes agaricoides (Agaricales. Tricholomatales,
Pluteales, Russulales). Etude générale et classification. Nr. spéc., Bull. Soc. Linnéenne
Lyon, 49 Anne, juin 1980, pp. (1)-(18), 1—1027

Kniha, o niz ponékud opozdéné referujeme. nebof se nam dostava az za vice nez
tri roky poprvé do rukou, je modernim, ale svym zpusobem jiz nyni klasickym dilem
o tridéni lupenatych hub. Je to studie o vysSich systematickych jednotkidch, a to na
vrovni podroda, rodu, tribu, ¢eledi a fadia. Obecné jsou probirany veétSinou
ve specialnich kapitolach a daraz se klade na dva zakladni aspekiy: morfologie a
chemismus, Ze znaku morfologickych autora zajima vedle makromoriologie (zejména
ontogencetickeé) predevdim mikrestruktura a  ultrastruktura (elektronmikroskopicka
strultura), ze znakt biochemickych jsou to predevsim pigmenty. jimZ jsou vénovany

zvlastni kapitolky z pera N. Arpina a K. Gluchoff-Fiassonové. Tvto rozbory jsou

promitnuty do podrobné zdiivodnéného navrhu prirozené soustavy lupenatych
Jednd se o shrnuti celoZzivotnich zkudenosti autora, a to padesati péti let prace
omto oboru. Pohledneme-li na vyvo) studia lupenatych hub, pak v tomto stoleti
je nejveétsi pocet objevi mikroskopickych akl spojen pravé se jménem prof. R,
K.ihnera, Jsou to napf. siderofilni (karminofilni) granulace v basidiich, odbarvovini
stény vyvtrusa nékierveh tmavovytrusnyeh hub v kvseliné sirové, objev amyloidity
r vytrusu (u ornamentiky znama jiz drive) u lupenatych hub, metachromatismus
[ a vyirusa v kresylove modri, rozdily v lokalizaci pismentd, z posledni doby
stratifikace stény vytrusu v elektronovéem (transmis 1) mikroskopu (ultra-
cdturni stratifikace) a oddélovini nékterych vrstev stény vytrust raZzovovylrus-
nych hub v louhu draselném a rada dalSich, Velky je téz objem jeho prace v cyto-
jadra, v histologii povrehovyeh struktur, v genctice a fvziologii. Pripo¢teme-li
velké taxonomické monografie jako rodu Mycena a rodu Galera a dale pak
5 o rodech Lepiota, Hypholome a Maerasmius, o arktoalpinskyeh lupenatych
houbdch, vyvbudovani biotaxonomické skoly na lyonske univerzité, pak muizeme prof.
Roberta Kiithnera (nar, 15, 3. 1903) poklada! za jednoho 2z nejvyznamnéjsich a nej-
uspesnéjsSich mezi zijteimi mvkology.

Recenzovana kniha je sympatickd v mnoha smérech, ale zeiména tim, Ze autor
zde probira nejen své oblibené nameéty, ale nevyhyba se nicemu, co muze mit vy-

n pro zpracovani témalu. T kdyZz nomenkl eni prave autorovym nejmilo-
)ISim tématem, snazi se poctiveé vyporidat se viemi problémy, zeiména s kontro-
verzni tvpifikaci starych rodovych jmen

V nasi recenzi se nemizeme dotknout vSech olazek, které jsou namétem této tisici-
strankové knihy. Neni to ani nutné, k tomuto dilu se budou jisté vracet celé ge-
nerace mykologtt. Omezime se nvni na néktleré otazky, které recenzenta zaujaly. Do-
minujici ideou, jakymsi leitmotivem™ knihy je pouzili studia ultrastruktury vrstev
stény vytrusa pro systematiku lupenatyeh hub, Autor se tomuto tématu vénoval
spolu se svou gkolou (napf. Besson-Antoine, Capelluno) a i ve spoluprici se Svvear-
skou skolou (Clémencon a Keller) v poslednich skoro dvaceti letech, T kdvz je urcéity
terminologicky nesoulad mezi Clemenconovym pojetim a koncepei Kiihnerovou, neni
to neprekonatelny rozpor (priority vSak patri pravdépodobné Clémenconovi). Velmi
zajimave je pak vyusténi, ke klerému autor dospél pri syntéze vSech jim za da-
lezité pokladanych znaki ve vybudovani prirozené soustavy lupenatych hub jim nyni
navrzené. Srovnavame-li Kithnertiv novy systém se Singerovym, pak vidime mnohé
shody, ale i napadné rozdily. z nichZ nejdalezitéjsi je v tom, Ze jestlize Singer radi
lupenat¢ houby do jednoho rfadu, rozdéleného do veétSiho pocétu Celedi, pak Kiithner
rozliSuje pét zakladnich #idd lupenatyeh hub a to: Tricholomatales, Agaricales, Plu-
teales, Russulales a Boletales. Je zajimave. ze pak se mu v nékteryveh pripadech do-
stdvaji nékdy za blizké pokladané houby do rozdilnych fada, a to je uz dosti velka
taxonomicka vzdalenost, Tak na priklad rod Cystoderma a pribuzné rody fadi primo
do celedi Tricholomataceae, dosti daleko od rodu Lepiote (Agaricales). do jehoz bliz-
kosti jej stavi Singer. Pokracuje tak v tradici moderni francouzské mykologie (Kon-
rad a Maublanc a jini), ktera nikdy nevérila na pribuzenstvi rodu Cystoderma
s bedlami. Izolovan¢ tvpy jako je Laccaria (¢eled Hydnangiaceae) a Rhodotus (Celed
Rhaodotaceae) jsou oddéloviny od vlastnich ¢irtvkovitych (Tricholomataceae) na bazi
jine ultrastrukiury stény vytrust. Na druhé strané je podle recenzentova mazoru
ponékud neSfastny navrat k myslence, Ze druhy rodu Pleurotus sensu lato jsou si
az na vyjimky vzajemné piibuzné a patfi z veétsi ¢asti do Celedi Pleurotaceae. Nej-
pozoruhodnéjsi je viak zcela nové pojeti, Které predstavuje seskupeni ¢eledi klade-
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nych zde do Fadu Pluteales; zde se znaky ve stratifikaci stény vytrusit mamifestuji
i v chovani stény v louhu draselném, kdy se odlupuji vnéjsi vrstvy vvirusu (po del-
sim puasobeni pri vyssich teplotach) a pfilnou zase zpét po prevedeni do kyseliny
octové, Do takto definovaného radu Pluteales patii predevsim rizovovytrusé houby
(Entolomataceae a Pluteaceae), ale i Macrocystidia cucumis, houba velmi izolovaného
postaveni, pro kterou Kiihner zde navrhl novou ¢eled: Macrocysiidiaceae. Pozoru-
hodné je i to, Ze se potvrdilo, Ze houby kladené plvodné do rodu Rhodopaxillus
jsou si vzajemné zcela nepribuzné (Rhodocybe patii do Pluteales a Lepista do Tri-
cholomatales). Tak doSel puvodné Malenconiv objev, rozvinuty pozdéji Singerem,
piného potvrzeni. Dulezitym rysem nového systému je vyuZiti chemismu pigmenti
a jinych latek pro systematiku, To vedlo napr. kK oddéleni rodu Hygrophoropsis od
¢eledi Paxillaceae do zviasStai Celedi Hygrophoropsidaceae. Na moderni mykologickou
systematiku se ¢asto Gio¢i ze strany praktik(, Ze pouziva raznych elek Imnmka—
skopickych, cytologickych a biochemickych znaku, které nemohou mykologové v béz-
né denni praxi pouzit., To je ale nedorozumeéni: jedna voce je svstém o ;g-.-n: vy-
stavba a druha véc je soustava urCovacich znakl: Macrocystidia cucumis se snadno
poznd podle zapachu rybiho tuku, ale zafazena do systému je pedle ultrastrukturni
stratifikace stény vyirust., Tato dvé hlediska nejsou v Zadném rozporu! Pro uréo-
vani musime najit takové znaky, na zikladé nichZ lze houby poznal. a pro laxono-
mické zarazeni muZeme pouZit i béZnymi metodami zcela nedostupné znaky.

Autor vénuje velkou pozornost i néeklerym detailnim a specidlnim  problémam,
kieré mu zrejmé jiz dlouho lezi na srdci: je to napfiklad spor se Singerem o ohra-
niceni rodd Collybia a Marasmius — tato diskuse je \-lmx podnétnd zejménn pro
bohatstvi novych mySlenek a argumenta. Na néikleryoh neisiech se aulor znadéné od-
chyluje od nazort anglickych mykologl, napf. tam, kde stavnatkovité l)m:l)) po-
klada do urcité miry v souladu s Heri n. cm 2 Singerem zua rodové dosti diferenco-
vané a plzatky (Hygrophorus) pak povazuje zo znaéné odliSné od ostatnich (mono-
genericky tribus Hugrophoreae). Prekvapujici je vyélenéni roda Gymnopilus a Ga-
lerina z ¢eledi Cortinaricceae a jejich zarazeni do c¢eledi Strophariaceae. Pozoruhod-
né je i nové pojeti rodu Naucoria, kam zarazuje kromé Tubaria, Phaeomarasmius
a Flammulaster (= Naucoria subgen, Floccularia) i sv(xj neddavno odliSeny rod Phaeo-
galera. Nanejvys nvuvvll!dvm'l nu\'-nl\nn |u- zarazeni rodu Alniceola do rodu Hebeloma
a rodu Simocybe Go vodu AGIocybe (V oLou plipadeni v iwduaoie pudiodd). Fodle
recenzentova nizoru je Kiithnerovo pojeti rodu v této knize z vétsi ¢asti ponékud
prilis Siroké a témeér polovina podrodi jim rozliSovanyeh predstavuje vlastné samo-
statné rody.

Na tomto misté nesmime opominout bibliografickou stranku této publikace: vy-
chiazela nejprve jako priloha ¢asopisu Bulletin mensuel de la Socicté Linnéenne de
Lyon (vol. 46, 47, 48 a 19) v letech 1‘) -1980 pod titulem ,Les uivs lwm-\ de |l
classification des Agaricales, Plutéales, sholomatalics? Pre s
ni vydani byla obohacena o soulun\ kde jsou uvedeny h]:!\-’m \\slv(ll\\ a lo ve
francouzstiné a angli¢tiné (pres tricet stran, ve vvnikajicim prekladu Rove Walilinga
a Allana Mortona), Pro bibliografické acely je nutno pocitat s Lim, Ze se zde jedna
o dvé vydani {67e nrice s jinymi daty vydini o jinem titnlem (i kdv? eavba e
vétSinou aplné shodnad) a je nutno na to pamatoval pri cilacich,

Z c¢isté nomenklatorického hlediska je tfeba mit na pamdéti, Ze pro prioritu nové
navrzenych jmen je podstatné, 7ze prakticky celé dilo vySlo diive c¢asopisecky nez
kniZzné, snad s vyjimkou ¢isla 7 roéniku 48 (1980) Bulletinu, které vyslo v zari, kdyz
o kniZznim vydani se na posledni neéislované strané dad¢itdme, Ze kniha byla vytisté-
na 10. 7. 1980. Z kniZzniho vydani by za téchto okolnosti mé&la prioritu jména Hygro-
phoropsidaceae Kiihner (p. 900, Bull. p. 414) a Tricholoma sm(u r: I\uhm-r (p. 992,
Dull. M. 415, non Tricholoma singeri Kailun, Ces, Myhol, 50. . - je puZ-
déjsi homonymum). Nové kombinace uvedené na str. 418 (.x.\nplw('lwnu vydani
(..Grand lignes“) jsou platné publikoviny v¥hradné v kniznim vydani (,Hyméno-
mycetes agaricoides”) a to i kdvbyvchom pripustili moznost. Ze ¢asopisecké vydani
této stranky bylo pripadné diivejsi. Na zminéné strince jsou totiz uvedeny pouze
bazionymy. ale nové navrzena jména jsou uvedena na jinych. specificky citovanych
mistech v textu. Podle ¢ldnku 45 Kédu mohou byt sice podminky pro platné uverej-
néni jména splnény i na riznych mistech publikace, ale ta musi byt vydana najed-
nou, a to splnuje pouze knizZni vydani, které vyslo veelku. Je vskutku potéSuijici. Ze
autor v této publikaci v mnoha pripadech uspél v nomenklatoricky platné publikaci
jmen rezullujicich z nového systému, a to jak vySSich taxoni, tak i novych kombi-
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naci a novych jmen. Vyjimku tvori napf., jména Lentinus carbonarius a Hydropus
laceratus, kterd nejsou nikde platné publikovéna, protoZe bazionym je citovan zcela
mylné, a z podobnych diavodi v ostatnim {extu pak neni platné publikovana ani
znacna cast podrodir a tribu,

Dvacaté stoleti bylo velmi drodné na kvalitni produkei knih z naseho oboru, ale
kdybychom z nich méli oznac¢it pét vrcholnych dél, pak tato Kiihnerova kniha by
k nim urdc¢ité patiila.

Zdenék Pouzar

J. L. Harle 14 S, E. Smith: Mycorrhizal Symbiosis. Academic Press, London,

X
New York 1983, str, 1 83, 86 tab,, 39 grald a 14 tabuli. Cena neuvedena.

Profesor J. L. Harley témeér po patnacti letech vydava opét monografii o my-
korrhiznich symbiézach. Autor je dnes svétové uznidvanou autoritou v oblasii vy-
zkumu mykorrhizy. V Oxfordu zalozil vlastni védeckou Skolu predeviim v oblasti
fvziologie ektomykorrhiz a své dlouholeté a bohaté zkuSenosti shrnul do nové sou-
borné publikace, kterd byla odborniky jiz dlouho postriaddana. Rozsah nové publikace
je témeér o polovinu vétsi, proti publikaci z roku 1969, coZz svédéi i o zvySeném
zaimu o vyzkum v této velmi specializované oblasti. Autorovo velmi Siroké odborné
zdzemi a dlouholeté zkuSenosti, a to jak z oblasti zdkladniho vyzkumu, tak i z ob-
lasti aplikacf z riznych ¢asti svéta, je velmi dobre patrné pri studiu této vyborné
publikace. 1 kdyZ z publikace neni patrno, které kapitoly zpracoval J. L. Harley,
a kleré kapitoly zpracovala jeho deera S, E. Smith, predpokliadam, ze kapitolu pojednd-
vajici o mykorrhize typu orchidei zpracovala prevazné S. E. Smith a ostatni kapitoly
zpracoval prevazné J. L. Harley.

Problematika mykorrhizy nabyva v poslednich letech na vyznamu, o ¢emz svédcéi
nebyvaly rust publikaci o tomto pomérné tzkém problému vyzkumu v nejraznéj-
sich ¢astech svéta. Roz§ifil se znacné zdjem o praktické vyuziti ekto- a endomy-
korrhiz v lesnické a zemédeélské praxi, a to predevsim v rozvojovych zemich. Béhem
poslednich patnact! let vznikla nova centra kumu mykorrhizy prakticky ve viech
vét§ich zemich svéta, Naristajici védecka obec specialistit bezesporu velice uvita tuto
jiz dlouho oéekavanou publikaci.

Kniha je rozdélena do dvou hlavnich éasti: Typy mykorrhiz a Uvahy o mykorrhi-
zach. Prvni cast sestava ze ¢étyr kapitol. Prvni kapitola, vezikulo-arbuskularni my-
korrhiza, pojedniava témér na 80 stranich o zikladnich aspektech v—a mykorrhiz.
Autor zcela jasné definuje pojem houbové symbiézy a v podstaté rozliSuje sedm zdi-
Eladnich typa mykorrhiz (vezikulo-arbuskularni, ektomykorrhizu, ektendomykorrhizu,
arbutoidni. monotropoidni, ericoidni a mykorrhizu typu orchidei). Toto ¢lenéni je
dnes téemér vieobecné uznivané a plné se osvédéilo. Endomykorrhiza vezikulo-arbu-
skularni je v rostlinném svété mnohem castéjsi nez pomémeé lépe prozkoumana ekto-
mykorrhiza prevazne se vyskytujici u lesnich stromu a kefii. Houbovy symbiont
korfeni vysSich rostlin nalezi v podstaté do nékolika roda celedi Endogonaceae a
zatim neni potvrzeno, ze by existovala uréiti specifita houbového symbionta pro
hostitelskou rostlinu, kteria je na druhé strané pomérné charakteristicka pro ekto-
mykorrhizy. Anatomie a morfologie v-a mykorrhiz je velmi dobi'e propracovana diky
Jtemu, Ze v této oblasti védei pracuji vice nez sto let. Mnohem méné praci se za-
byva problematikou fyziologie v-a mykorrhizy, a to vzhledem k urdéitym metodic-
kym obtizim v experimentalnim vyzkumu. Autor ale velmi spravné vénoval vétsi po-
zornost léto zavazné kapitole, kterd ma rovnéZ i znaény prakticky vyznam. V oblasti
mineralni vyzivy a fvziologie mykorrhiz jsou zatim stile znaéné mezery v naSich
znalostech, rovnéz tak i v oblasti biotechnologie ofkovaciho materidlu. Z téchto
diavoda se zatim nepodafilo v §ir§im méfitku aplikovat umélou mykorrhizaci u ze-
maodélskyeh kulturnich rostlin,

V druhé kapitole se autori zabyvaji problematikou cktomykorrhiz. Tato kapitola
je mnohem rozsahlejsi neZz vSechny ostatni kapitely, coZz prameni jednak z toho, 7e
mnohem vice materiilu je k dispozici a pravdépodobné také z toho, Zze J. L. Harley
se po celou dobu své védecké kariéry zabyva problematikou fyziologie ektomykorrhi-
zv. Opét i tato kapitola je velmi logicky ¢lenéna, Objasfiuje nejprve taxonomické
postaveni houbovych symbiontl, ddle se zabyva anatomickou a morfologickou struk-
turou ektomykorrhizy a nejvétsi daraz je kladen predevSim na problematiku trans-
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portu a metabolismu uhlikatych latek a fyziologii pirijmu zZivin a jejich transport
k hostitelské rostline.

Rovnéz velmi peélivé jsou zpracovany dalsi typy mykorrhiz: erikoidni, arbutoidni
a monotropoidni. Jsou to typy mykorrhiz, jez maji zvlastni a odlisSny vyvoj a jsou
pomémeé uzce specializovany pouze na mensi pocet rostlinnych druhi. Samostatnou
kapitolou, které byla vénovana zcela mimotradnéa pozornost, jsou mykorrhizy orchidei.

V druhé ¢iasti knihy, ktera je mensiho rozsahu, autofi s novym a zajimavym pii-
stupem hodnoti nékteré problémy soucasného a hlavné budouciho vyzkumu v ob-
lasti mykorrhizy. Upozornuji na . bild mista® zejména v genetice mykorrhiznich hub,
fyziologii uhlikatych latek a pirenosu z houby do vysSi rostliny a zejména v obiasti
bunééné biochemie. Nevsedni pozornost je vénovana rovnéz ekologii mykorrhiz, kde
zatim bylo vykonano pomérné malo prace

Ctenari bych nejprve doporuéoval ke studiu prvni knihu J. L. Harleye z roku 1969
(The biology of mycorrhiza) a po jejim prostudovani teprve toto nové vydani, ktereé
ie mnohem ndaroénéjsi a vyvzaduje dostatek predbéznych znalosti.

Vaclav Mejstrik

J. Webster: Die Pilze. Eine Einfihrung. (Preklad B. D. Epp) Springer Verlag.
Serlin Heidelberg, New York 1983. Pp. 641.

Kniha je némeckym prekladem druhého vydani znamé anglické ucebnice (Intro-
duction to Fungi, Cambridge Univ. Press 1980). Ctenar v ni najde zakladni morfo-
logické a v¥vojoveé charakteristiky viech skupin houbovych organismi (Myxomycota,
Eumycota), Kniha je koncipovana taxonomicky a vyvojové z pristupu tradiéni srov-
navaci morfologie. Obsahuje 332 obrazkil, prevazné velmi nazornych perokreseh. .Je
napsana srozumitelné, takZe se lehce ¢te. nebof je urdena studentiim. Avs$ak radi
po ni sdhnou i graduovani pracovnici pro zakladni mykologické informace, Gene-
tické, biochemicke ani molekulirné biologické aspekty mykologie v této knize oviem
hledat nemohou. protoZze jsou zminény jen okrajové (i kdyz proti anglickému ori-
ginalu jsou zde rozsireny)

M. Hejtmanek

JuanC. Lindguist: Royas de la republica Argentina y zonas limitrofes. Instituto
nacional de tecnologia agropecuaria, Collection cientifica, Tom 20, 575 stran, Buenos
Aires 1982.

Recenzovana kniha je monografii priblizné 450 druht (asi 28 rodn) rzi (Uredi-
nales) Argentiny a s ni hranicicich statti: Uruguay. Bolivie, Paraguay, Chile a jlh
Brazilie. Autor je emeritnim profesorem agronomické a prirodovédecké fakulty Na-
rodni univerzity v La Plata v provincii Buenos Aires. K prirodovédecke fakulté je
organizacné piipojeno muzeum s mykologicky vyznamnym tustavem ,Instituto Spe-
gazzini®. V r. 1974 oslavil prof. Lindquist v plné svézesti 75. narozeniny. Jeho od-
borna mykologicka orientace, jak se jevi v jeho bibliografii, je orientovina na
peronospory, snéti a rzi.

Prvni vseobecna kapitola kritce uvadi hospodarfskou vyznamnost rzi a z ni se
téz dovime, které druhy pasobi v Argentiné a sousedstvi hospodarské 3kocdy. Dalsi
c¢ast kratee somammo s morfologii a biologii rzi a je zakonéena dvoustrankovym
slovnickem dulezitych odbornych termini. Nejobsaznéjdi 2. kapitola je systematicky
prehled. Rzi jsou rozc¢lenény do dvou celedi: Melampsoraceae a Pucciniaceae. V kaZ-
dé z nich jsou pak rozpoznavany tribusy. V podstaté se jedna o systém Dieteltv
z r. 1900,

U kazdého rodu, kromé popisu a pripadné i poznamek, je uvedena etymologie
a typ jména rodu. Nasleduje kli¢ k urcéeni druhi. Pri tom jsou druhy seskupoviny
podle ¢eledi a tribus hostitele. Pri 7prau»v&ni jcdnutlivych druhit autor uvadi nej-
nutnéjsi synonymiku, popxs hostitele a rozsireni ve jmenované ¢asti svétadilu (vzdy
provincie a okres nebo ndzev mista). Nasleduji poznamky, které vsak jsou velmi
stru¢né, bez odkazu na autory a velmi Casto omezeny na vyjmenovéni dalsiho roz-
giteni. Témér kazdy druh je vvobrazen (vytrusy, jiné detaily). Skoda, Ze pofadi
teledi hostitell neni abecedni.
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LITERATURA

Bibliografii je veénovino 12 stranek. Velmi obsaznia je literatura vztahujici se
k S. a J. Americe af jiZ je z péra americkych nebo evropskych autori. Zaver
tvori rejstiiky védeckych jmen druhit rzi a hostiteld

Recenzovand kniha i pres velmi c¢etné chyby vzniklé v tiskarné, je velmi cennym
pohledem na c¢ast flory rzi v omezené i ohromného kontinentu, jehoz pri-
zkum, zvlasté v houbdch, je na svém zacatku.

Zdenék Urban

Zavereena zprava

piijati na zijmovem setkani véded ,,Véda mezi vilkou a mirem®, jeZ se konalo
24. a 25. ¢ervna 1983 v ramci Svétového shromazdéni za mir a Zivot, proti jaderné
valce, v Praze.

Setkani védceu dospélo k témto zavérum:

1. Zucastnéni védei z nejraznéjsich védnich obort z 49 zemi, zastinci ruznych po-
litickych nazortt a ndboZenského presvéddéeni, prohlasuji, Ze za nejvyznamneéisi tkol
vedceu celého sveta povazuji spojit své Gsili a zabranit pouziti zbrani hromadného
niceni — zabranit kone¢né katastrofé celé lidské civilizace — a ucastnit se mirového
hnuti za zmrazeni nuklearnich 7 ni a Kan & Spojenyveh narodil za odzbrojeni,

2. Nové akutni nebezped¢i vypuknuti nuklearni valky by mohlo vzniknout pliano-
vanym rozmisténim nové generace americkych stiel stifedniho doletu, obzvlisté moz-
nym selhanim elektronickych systému

3. V nejraznéjSich odvétvich védy bylo dokazano, ze nuklearni valka by nevyvhnu-

ve

Proto veédci povazuji militaristickou myslenku, Ze by nékterd ze zucastnénych
stran mohla v nukleirni valee zvitézit, za zcela scestnou. Rovnéz mylné a absurdni
je vérit v moznost omezené jaderné valky. Proto se obraceji k vliadam zemi, viastni-
cich jaderné zbrané, aby respekfovaly zavéry, k nimZ dospéli védei v otazce hrozby
nuklearni vialky a aby uc¢inily vSe pro to, aby nukleirni energie byla pouZivana vy-

hradné pro mirové ucely, pro blaho lidstva. Prohlasuji, Zze skuteénym ukolem védy
a védel je budovat, nikoli niéit.

Doporucuji vliadam stata, aby prikladaly vét$i vahu mezinarodnimu pravu a pod-
porily rezoluei Valného shromazdéni Spojenych narodi, jez prohlasuje, ze kazdy
stat, ktery by pouzil jadernych zbrani jako prvni v ,preventivnich® ¢i ,obrannych*
akcich, by se dopustil nejiézsiho zlo¢inu proti lidstvu, ktery nelze nijak ospravedlnit.
Doporuéili viem vladam, aby plnily mezindrodni smlouvy zakazujici chemické a bak-
teriologické zbrané a sniZzily obrovské smrtonosné zasoby vojenskych chemickych
prostiredka.

5. Upozornuji na to, Ze nova etapa zbrojeni spolu s ristem vojensko-pramyslového
komplexu a Glohy militarismu ve vnitini a zahraniéni politice zvySuji nediuvéru mezi
narody, zv1asté mezi staty s mezina-
rodni stabilitu. Vyzvvaji nejvyssi predstavitele, vlidy a parlamenty stata vlastni-
cich jaderné zbraneé, aby snizili nebezpe¢i vypuknuti jaderného konfliktu mezina-
rodnim jednanim o omezeni jaderného zbrojeni a o postupném odzbrojeni na zdkladé
principu stejné bezpecénosti. Zejména plany na vyvoj novych strategickych jadernych
zbrani a piipravy na rozmisténi novych jadernych zbrani v zipadni Evropé vytva-
feji celosvétové nebezpedi, jaké dosud nema obdoby.

6. Povazuji boj za mir a mirové souziti stati s rozdilnym spolefenskym zfizenim
za nejnaléhavéjsi globalni problém lidstva. Horeéné zbrojeni odcerpava obrovské
ckonomické hodnoty, lidské asili a tak rozhodné oddaluje moznosti feSeni problému,
které lidstvu vznikaji a jsou nejnaléhavéjsi ve tietim sveété, Pouze v miru je mozné
resit dalsi naléhavé globdlni problémy jako jsou chudoba, negramotnost a choroby,
zachovéini zdravého zivotniho prostfedi pro viechny vzdjemné se podminujici formy
Zivota na Zemi, zajisténi potravin a potfebnych surovinovych zdroji pro lidstvo
a problémy spojené s kulturnim, hospodarskym, védeckym a technologickym rozvo-
jem spole¢nosti. Boj za mir je tizce spojen s bojem za demokracii a lidska prava.
Pravo jednotlivee, niarodit a stati na Zivot v miru musi byt v této souvisliosti po-
vazovano za nejvyznamnéjsi zdkladni lidské pravo. Boj za mir je také tésné spojen
s bojem za spolefensky pokrok, hospodaiské a socidlni pozadavky pracujicich lidi
na celém svété, s bojem za priavo na rozvoj a Novy ekonomicky dad a za narodni
osvobozeni.
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7. Uédastnici setkani proto navrhuji, aby vé&deci — zastinci nejriznéjSich mirovych
koncepci a teorii soustifedili svou pozornost na to, co sjednocuje zastince miru na
celém svété — na snahu o odvraceni hrozby jaderné valky a prednostné na okamzité
zmrazeni vSech jadernych zbrani jako na krok k dosazZeni v3eobecného a uplného
odzbrojeni.

8. Ucastnici setkani navrhuji svolat Svétovy kongres védel proti valee a zbrojeni,

9. Navrhuji vytvorit v jednotlivych statech narodni vybory védel za mir, v nichz
budou bojovat proti vilce spole¢né védei z oboru prirodnich, technickych a spole-
¢enskych véd.

10. Uéastnici apeluji na moralni odpovédnost viech védell svéta, aby se zapojili do
boje za mir, proti nebezpe¢i nuklearni valky. Tato odpovédnost vyplyva ze vztahu
védece k Zivotu a lidstvu a vyZaduje také, aby vedl a vychovaval mladou védeckou
generaci ke stejné odpovédnosti, Védci mohou vyznamné prispét k tomu, aby si lidé
lépe uvédomili rizika a potencionalni dusledky zbrojeni, zejména jaderného zbrojeni.

11. Ucastnici setkani povazuji rozvoj Siroké mezinarodni spoluprice ve vyzkumu
problémi zajisténi miru a odvraceni jaderné valky za otazku Zivoiniho vyznamu,
Doporucuji, aby UNESCO a vSechna mezindrodni védecka sdruzeni védeckych disci-
plin zaradila vyzkum téchto problémii na program jedndni prisluSnych svétovych
kongresu, symposii a konferenci, pokud tak jiZ neucinila — protoze jejich reSenim
by mohla véda pfispét k rozvoji mirového souZiti

12. Obraceji se na védce celého svéta s naléhavou vyzvou, aby ve svych zemich
a na mezinarodni arovni aktivné vystupovali za uvolnéni mezinarodniho napéti, mi-
rové souziti statd s riznymi spolec¢enskymi systémy, proti hrozbé jaderné valky a za
ochranu zivota, kdekoli a kdyko!i je ohrozen.

CESKA MYKOLOGIE — Vydiva Cs. védecki spoleénost pro mykologii v Academii,
nakladatelstvi CSAV, Vodickova 40, 11229 Praha 1 tedakce: Vacl: nam, 68,
11579 Praha 1, tel.: 26 94 51 —59. Tiskne: Ti ‘ske zavody, n. p., zavod Samova 12,
101 46 Praha 10, — Roz§ifuje PNS. Informace o predplatném poda a objednav

jima kazda administrace PNS, posta, dorucéovatel a PNS-UED Praha. Objedndavky do
zahrani¢éi vyrizuje PNS ustifedni expedice a dovoz tisku Praha, zdvod 01, admini
strace vyvozu tisku, Kafkova 19, 16000 Praha 6. Cena jednoho ¢isla 8, K&s, 1
predplatné (4 sesity) Kés 32, (Tyto ceny jsou platné pouze pro Ceskoslovensko.)
Distribution right in the western countries: Kubon & Sagner, P. O. Box 340108
D-8000 Miinchen 34. GFR. Annual subscription: Vol. 38, 1984 (4 issues) DM 88§,—.

Toto ¢islo vvslo v kvétnu 1984,

¢ Academia, Praha 1984
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ispevatelum Ceské¢ mykologie
jen rukopisy vyhovuajici po strance odborné 1 formalni, Pr
pil pfipravé rukopistt témito pokyny.
nebo slovensky psany ¢linek zacing éeskym nebo slovenskym nadpisem, pod nimz
pieklad nadpisu v nékterém ze svétovyeh jazyki, a ta ve stejném jako je abstrakt
ouhrn n 't ¢linku). Pod nadpisem nasleduje plné kiestnf jméno a pfijmeni auto-
ori) bez ademickych titult a bez mista pracovidté, Clinky psané v cizim jazyce musi
esky nebo slovensky podiitul a abstrakt (popf. souhrn).
Puavodni préace musi byt opalfeny pod jménem autora (autortl) kratkym abstraktem ve
yveich, a to na prvnim misté v jazyku, v jakém je psany ¢&lane Abs t, Kter)
a vystizne charakterizuje vysledky a prinos priace, nesmi pfresahovat 15 rade
kazdém jazyku).
dalezityeh a vyznamnych ¢link doporuc¢uje se pripojit kromé abstraktu jesté podrob-
souhrn na konci prace, v témZe jazyce, v kterém je abstrakt (a v
¢ ¢lanek) ; rozsah s i je 1iezen na 2 strany strojopisu,
strojopis (30 radek na strdnku po 60 uhozech na fadku, nejy
R Skrty nebo vpisy na strianku), musi byt psin ¢ernou paskou a nor-
tvpem stroje (ne ,.perlickou): za kazdym interpunkénim znaménkem (te¢kou, dvoj-

con, strednikem) se déla mezera. PP uvadéni makro- a mikroznaktt se pfidrzujte

: (8=)10,5-12(~13.3) X 5 ,m (mezery jsou pouze pfed a za znaménkem a pred

73 Jen v anglict ' se laji te¢ky misto desetinnych ¢arek). Nepfipoust{ se psani

nadplstt a autorskych jmen velkym pismeny, prostrkavani pismen, podtrhdvian{ nadpist slov

yeh vér votextu apod. Veskerou typografickou upravu rukopisu pro tiskdrnu provadi

sama Autor muze oznacdit tuzkou po strand® rukopisu ¢asti, Které doporucuje vysadit

pismem (petitem) nebo podtrhnout preruSovanou ¢éarou ¢asti vét, kterd chee zdiraznit,

cratura je eitovana na konet prace, a to kazdy zéaznam na samostatném fadku. Je-li

jednoho autora citovancho vice praei, jeho jméno se vzdy znovu celé vypisuje. stejné jako

zkratky opakujiciho se casopisu (nepouZivame ,,ibidem®), Jména dvou autorit spojujems

iskou zkratkou el; u pract se tfemi a vice autory se cituje pouze prvni autor a pfipoj

Loal Za prijmenim nasleduje (bez carky) zkratka kestniho jména (prvni pismeno s lec-

) o pak v 3¢ ¢ letopodcel vyt pricee, za zavorkou dvojtecka a za ni nizev clinku nebo

inthy (mkoli podtitual); po te¢ee za nazvem Je pomlcka, eelkovy podéel stran knihy a misto

U wvicediinyeh Kniznich publikaci uvadime pred pomic¢kou c¢islo dilu pomoci zKratk)

volumen), pokud neni €¢islo dilu souc¢asti titulu knihy. Stranky knihy citujeme se¢

kratkou p. r 1a). U cilovani praci z c¢asopisua nasleduje po pomliéce niazev casopisu

(Krome noslovnych s 1zivi zkratek), dale ¢€islo roéniku (bez vypisovani roé¢.. vol.,, Band
ipod.), pak nasleduje dvojtecka a cltace stranek celkového rozsahu prace.

6. Pravidla ecitovani literawury, fako2 | seznam vybranych periodik a jejich zkratek jsou

publikacich, které vysly jako priloby Zprav Cs. botanické spolecnosti pii C
jot, Spoleé., Praha, 13 (1978), append, 1: 1-85, et 14 (1979), append. 1: 1121,
lze zakoupit v sekretariatu Cs botanické spole¢nostl, Bendtskd 2, 128 01 Praha

7 Htovani rodéniku ¢éasopsiu nebo dilu knlhy pouziviame jen arabské dislice

} ve  latinsk¢ ndazvy » . i malym pismenem, 1 kdyZz je druh pojmenovian po
nekterém badatell, pricemz hiacky a Giarky se vypousteji (napi. Sclerotinia veselyl, Geastrum
murdae)

PR uvideni dat sbéra piSeme mésice vyhradné fimskyml cisiieemi (2. 1962).

10, Pl citoving herbafovyceh dokladd uvadejl se zdsadné mezindrodnf zkratky herbiara (viz
lirdex herbariorum 1981; napr, BRA Slovenské ndrodné muazceum, Bratislava; BRNM bo
tanické odd. Moravského muzea. Brno; BRNU katedra biologie rostlin pfirod. fakulty UJEP,
Brno; PRM mykologické odd. Nirodniho muzea, Praha; PRC katedra botaniky piirod.
fokulty UK, Praha). Soukrome herbafe citujeme nezkriacneym prijmenim majitele (napi. herb,
Herink) a stejnd nezkracujeme herbdfe astava bez mezindrodni zkratky,

11. Pfl poplsoviani novych taxont nebo novych kombinaci autofi se musi pridrzovat zasad
posledniho vydant mezinarodnich nomenklatorickych pravidel - Holub J. (1968 et 1973):
Mezindrodni kod bolanické nomenklatury 1966 a 1972, — Zpr. Cs. Bot, Spoled., Praha, 3, append.

append. 1; Lyka se to pfevazné uvadéni typd a spravné citace basionymu.
Adre autora nebo jeho pracovi$ie se uvede aZz na konei ¢lanku pod citovanou literaturou,
IHustraéni malterial (kKresby, fotogralie) K ¢lankam se c¢isluje prabézné u kaZdého clanku
zv1ast, a to arabskymi éislicemi (bez zkratek obr., fig,, apod.) v tom potadi, v jakém ma byt
uverejinén. Fotogralie musi byt dostateéné Kontrastni a ostré, perokresby (tusi) nesmi byt
prilis jemné; viude je tifeba uvadét zvéiSen: Text k ilustracim se piSe na samoslatny list.

14. Se¢paraly praci se lsknou na uéel autora; na sloupcovou Kkor turu autor poznamena,

«da-ll separdty a jaky pocet (70 kusda, vyjimecné i vice).

Redakce plsu Ceskd mykologle




462386
CESKA MYKOLOGIE

The journal of the Czechoslovak Scientific Society for Mycology, formed for the
advancement of scientific and practical knowledge of the fungi

Vol, 38 Part 2 May 1984
Chief Editor: Doc. RNDr. Zdenék Urban, DrSe,

BEditorial Committee: RNDr. Dorota Brillovi CSc.; RNDr. Petr Fragner;

MUDr. Josef Herink; RNDr. Véra Holubova, CSc.; RNDr. FrantiSek Kotlaba, CSc.;

RNDr. Viadimir Musilck, CSc.; Doc. RNDr. Jan Neéasck, CSc.; Ing. Cyprian Paulech,

CSc.; Prof. RNDr. Vladimir Rypacek, DrSc., Corresponding Member of the Academy;
RNDr. Miloslav Stanék, CSc.

Editorial Secretary: RNDr. Mirko Svréek, CSc.

All contributions should be sent to the address of the Editorial Secretary: The

National Museum, Vaclavské nam. 68, 11579 Prague 1, telephone 269451—59. Address

for exchange: Ceskoslovenska védecka spoleénost pro mykologii, 111 21 Praha 1,
P. O. Box 106.

Part 1 was published on the 10th Februarvy 1984

CONTENTS

Z.UrbanetJ Markovi: Ecology and evolution of Puccinia graminis Pers 65

V. Holubova-Jechovia et AL Mercado Sierra: Studies on Hypho
mycetes from Cuba II. Hvphomycetes from the Isla de la Juventud 96

J. Moravec: Peziza obtusapiculata, a new species related to Peziza apiculata 121

References 123

Varia 127




