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CONTRIBUTION TO THE STUDY OF STREPTOMYCES VIOLASCENS FROM THE

AUSTRALIAN FOREST ENVIRONMENT

L. GERRETTSON-CORNELL

Forestry Commission of New South Wales, P.0. Box 100
Beecroft, N.S.W. 2119

(Received: 16 March 1992)

Seven isolates of actinomycétes from different forest habitats in New South Wales
were described and identified as Streptomyces violascens though they exhibited different
degrees of taxonomic proximity to this taxon. One of these organisms originated a mutant
on agar which, in turn, was found to be very similar to a streptomycete from different
sources, under the experimental conditions.

Introduction

In 1931 JENSEN published an account of the actinomycetes from a number
of soils in Australia. It included a description of seventeen species of the
genus Actinomyces (renamed Streptomyces by WAKSVAN and HENRICI 1943) among
which Actinomyces (Streptomyces) albus, A. griseus and A. hygroscopicus.*

A long period of neglect in actinomycetes studies in Australia ensued
JENSEN's return to Europe in the fifties.

During a long-term investigation on the actinomycetes population of
certain forest sites initiated in the eighties in New South Wales, with
particular reference to the genera Streptomyces, Streptoverticillium and
Chainia, a streptomycete characterized by a purple sporigenous aerial myce-
lium (formed later, as it will be explained) was often recovered. Cn one
occasion, up to 46 per cent (65 out of 142) of the colonies randomly se-
lected from the plates of isolation from soil, resulted in belonging to this
taxon. An in-depth study was thus initiated with similar isolates from dif-
ferent habitats in this State. A variant, originating in a culture of this
micro-organism on mineral agar 1 of GAIE et al. (1957), was also studied

*S. hygroscopicus and related species have frequently been recovered in New South Wales
(GERRETTSON-CORNELL 1983-84, 1987-8B; unpublished data).

Akadémiai Kiad6, Budapest



4 L. GERRETTSON-CORNELL

h a comparative basis with its parent strain and a different isolate from
the author's collection.

M aterial and Methods

Origin of the field strains of actinomyceétes

The origin of the isolates of this survey, except the mutant which is described
separately, is shown in Table 1.

Table 1

List of isolates of actinomycétes

Strain No. Area of origin Host

1 Tumut, N.S.W. Soil from a 2-year-old Pinus radiata
plantation on formerly pasture site

2 Tumut, N.S.W. Soil from a 2-year-old Pinus radiata
plantation on formerly pasture site

M1 Sunny Corner State Forest Rhizosphere of 2-year-old P. radiata
(Bathurst) N.S.W. trees on a formerly hardwood* site

N 4 Sunny Corner State Forest Rhizosphere of 2-year-old P. radiata
(Bathurst) N.S.W. trees on a formerly pasture site

B 34 Engadine, N.S.W. Rhizosphere of Casuarina glauca

G114 Cumberland National Forest Rhizosphere of C. cunninghamiana

(West Pennant Hills) N.S.W.

O 5 Canobolas Nursery (Orange) Soil under 1-year-old P. radiata
N.S.W. seedlings

*A mixture of Eucalyptus fastigiata, Emdalrympleana and E. pauciflora.

Isolation, characterization and identification of the field actinomyceétes

The actinomycetes of the present study were obtained in the course of isolation tests
directly from soil or from the thin layer of soil adherent to the root surface. The isolation
from soil was carried out as indicated in a previous work (GERRETTSON-CORNELL and KELLY 1981).
For the isolation from the root surface (rhizoplane-rhizosphere), a technique previously
described (GERRETTSON-CORNELL 1983—84) was also used except that 3 g of root pieces instead of
10 g were suspended in sterile deionized glass distilled water. The isolates of the present
study were characterized and identified by traditional taxonomic methods rather than by current
numerical schemes (WILLIAMS et al. 1983; WILLIAMS et al. 1989). Dismissing all work carried out
in the past is in the author's opinion unjustified. Moreover, in spite of certain limitations
and the necessity for improvement, the traditional approach to classification can s till play an
important role. In this particular case, it has proved quite adequate.

Characterization of isolates was thus based on the methodology of the International
Streptomyces Project (ISP) (SHIRLING and GOTTLIEB 196€) supplemented with the use of Czapek's
agar, nutrient agar, potato plugs and mineral agar 1 of GAWE et al. (1957). Production of
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HS, the ability to hydrolize starch, gelatin and casein, and finally nitrate reduction were
also tested.

The spore wall morphology was observed on impression mounts with a transmission electron
microscope in cultures on ISP media 3 and 4. The Methuen Handbook of Colour (KORNERUP and
WANSCHER 1963) was occasionally used to delineate colour instead of the Tresner and Backus
colour wheels whose publication was discontinued many years ago.

A preliminary identification was carried out using a computerized key (GERRETTSON-
CORNELL and GAALTER 1985) based on the ISP's descriptions of 465 taxa (SHIRLING and GOTTLIEB
1968a, b, 1969, 1972). The results of this exercise were compared with the schemes of PRIDHAM
and TRESNER (1974), SzABU et al. (1975), GAUZE et al. (1983) and with the descriptions of taxa
(GAUZE et al. 1957; GALZE et al. 1983; SHIRLING and GOTTLIEB 1968b).

Detection, isolation and characterization of the mutant

A 4-cm long section of a six-week-old culture of strain Ml on agar medium 1 was found
to differ markedly from the rest of the colony. It produced a reddish-purple endopigment
which, however, did not diffuse through the surrounding medium and spore chains all recti-
flexibiles. Conversely, the parent culture showed no endopigment and sporophores of the
spirales and retinaculumapertum type. The demarcation line between these two zones was
distinct. To assess the extent of this variation, two groups of tests were effected.

The first group consisted of sub-culturing the mycelium from either side of the colony
(mutant and adjacent parent culture) on to ISP medium 2 slants and then using these fresh
cultures as a source of inoculum in comparative tests between the parent strain and the mutant.

The second group of experiments was based on monosporial isolations from each side of
the original culture. Thus, seven cultures were later randomly selected from the monosporial
isolation plates of the parent strain and seven from the mutant's.

Characterization of isolates followed the same procedure as for the field isolates of
actinomycetes.

Results and Discussion
Characterization and identification of the field isolates of actinomycetes

The cultural, morphological and physiological features of these
actinomycetes are collated in Tables 2 to 6. All strains exhibited a pe-
culiar phenomenon when firstly isolated. They failed to produce the aerial
mycelium for as long as 6-10 weeks. Sometimes it took three consecutive
transplants for a few, puny islands of white, sporigenous aerial mycelium to
be formed. These eventually merged into larger patches and then into a uni-
form mat which turned gradually to purple. Once acquired, the ability to
yield aerial mycelium was never lost. All strains exhibited, at maturity:

— a spiny spore wall. Spores were approximately cylindrical and
measured 0.7-1.0 jjmx0.4-0.6 pm

— a prevailing spiral type of spore chain, coiled or extended. The
retinaculumapertum type was also found to be present;

— a sporigenous aerial mycelium, purple on more than one medium;

— a positive melanin reaction on ISP medium 6 and weak to positive on
ISP medium 7.
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Table 2

Melanin reaction and &S formation by the actinomycétes

Melanin reaction

Strain No.

M M6 M7 H2S
1 +»+ -
2 >+ * B4 *
M1 + + + .+
N 4 - + + _
B 34 - + + >+
G 14 + + +,+ +
N 5 >+ + + .+

M1, M6, M7: ISP Media 1, 6, 7
Nl
Weak

+: Strong

Table 3

Diastatic activity, proteolytic activity and nitrate reduction of the
actinomycetes

Strain No. hy?its)rli/hsis h;er:;;rs]is hy((j&:;‘le;/r;is rgld':iif n
1 + - - ++
2 ++ -»t - -
M1 +Y+ - -
N 4 + - - +,+
B34 ++ + ++
G14 ++ + + +
N 15 + - -

less than 3 nmwide enzymatic zone

between 3 and 3 nmwide enzymatic zone
+: equal to or over 5 nmbut less than 10 nm wide enzymatic zone
++: equal to or over 10 nmwide enzymatic zone

This set of features matched the description of Streptomyces vio-
lascens (PREOBRAZHENSKAYA and SVESHNIKOVA) PRIDHAM, HESSELTINE and BENEDICT
(GAUZE et al. 1957; GAIZE et al. 1983; SHIRLING and GOTTLIEB 1968b), an
actinomycete originally isolated in Russia from soil samples received from
Uruguay, other South American countries and South Africa (KALAKOUTSKII's
pers. com.). Results of the carbon utilization test generally confirmed this
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Table 4

Carbon utilization test of the actinomycétes

Strain No. G S X | M F Ra Rf A
1 + R + + + + +
2 + + >t + + + +
M1 + + + + + +
N 4 + R + + + + + + +
B 34 + + +,+ + - + + >+ +
G 14 + i>+ - +,+ .+ + + +,+ +
N5 + - +,+ + + +,+ +,+ +

G: D-glucose S: sucrose X: D-xylose I: l-inositol

H: D-mannitol F: D-fructose Ra: rhamnose Rf: raffinose

A: L-arabinose

none +: weak or doubtful +: strong

identification through the use of our key and PRIDHAM and TRESNER's scheme.
When the strictly dichotomic key of SZABO et al. (1975) was employed, those
strains which could not utilize rhamnose and mannitol resulted conspecific
with Actinomyces* (Streptomyces) violascens. On the other hand, even for
those isolates which did utilize these two carbon sources, this identifi-
cation represented the only alternative.

Further comparison « with the original description of S. violascens
showed a nitrate reduction to be moderate by this taxon and weak to moderate
by our strains (except B34** for which it was found to be very strong).
Hydrolysis of gelatin by our isolates was practically identical to that of
5, violascens. Alternatively, on potato plugs and nutrient agar, the strains
of this study exhibited a closer similarity to that Actinomyces (Strepto-
myces lavendulae described by WAKSVAN and CURTIS (1916) which is quite
distinct from the neotype of it established several decades later. Like the
original "lavendulae" in fact, our strains released a brown to black pigment
on the above media (Table 6).

~Actinomyces sensu KRASSILNIKOV.

**Initially identified by the writer as in between S. violaceus and S. violascens, but
closer to the latter, was later re-identified by Dr. KALAKOUTSKIl of the Institute of Bio-
chemistry and Physiology of Microorganisms, USSR Academy of Science, Moscow, as S. violascens.
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Table 5

Cultural and morphological characteristics of the actinomycetes on ISP media 2,3 ,4 and 5

Strain No.

N 4

Medium of
cultivation

2

Description

Am white turning to pale ‘cream' and then to purple. Rev.
‘camel' (6C4-604) or brown with a hue of yellow. No s.p. or
light yellowish-brown. Spore chain: S (extended)

Am lanose, scanty, light purple. Ref. Colourless. No s.p.
Spore chain: S (extended)

Am lanose, lilac. Rev. beige. No s.p. Spore chain: S (ex-
tended)
Am lanose, lilac with some white areas. Rev. colourless to

yellowish beige. No s.p. Spore chain: S (extended)

Am lanose, flat, greyish purple to purple. Colourless to
yellowish exudate produced. Rev. brown (6E4). No s.p. or
traces of yellow-brown. Spore chain: RA, S (compact, more
seldom extended or irregular)

Am lanose, thin, light purple. Rev. colourless. No s.p.
Spore chain: RA, S (coiled or irregular)

Am lanose, flat, light beige with a purple hue. Rev. light
beige or grey-brownish. No s.p. or pale brown. Spore chain:
RA, S (coiled)

Am lanose, purple. Rev. grey-brown. No s.p. Spore chain: S
(extended), RA

Am lanose, flat, white turning to 'cream' and then to greyish-
purple or purple. Colourless or yellowish exudate produced.
Rev. tan or leather brown (6E6). No s.p. or light yellow-
brown. Spore chain: S (coiled or irregular), RA

Am lanose, purple. Rev. colourless. No s.p. Spore chain: S
(extended)

Am lanose, greyish-purple to purple. Rev. deep grey with a
hue of purple. Grey s.p. round the culture. Spore chain: S
(extended)

Am lanose, white to purple. Rev. beige. No s.p. Spore chain:
S (extended)

Am lanose, flat, light ‘cream' turning to greyish-purple and
then to purple. Yellowish or colourless exudate. Rev. light
brown to brown. Yellowish-brown or no s.p. Spore chain: S
(irregular or coiled), RA

Am lanose, thin, purple. Rev. colourless. No s.p. Spore
chain: S (extended or compact)

Am lanose, light ‘cream' turning to greyish-purple and then
to purple. Rev. beige. Brownish-grey with a hue of purple
s.p. Spore chain: S (extended)

Am thin, lanose, white. Rev. beige. No s.p. Spore chain: S
(extended)



Strain No.

B 34

Am aerial mycelium
S: spirales

Medium of
cultivation

2

Rev.:
RA:
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Table 5 (cont.)

Description

Am lanose, purple. Rev. light beige. No s.p. Spore chain: S
(extended)

Am lanose, lilac. Rev. beige. No s.p. Spore chain: S (ex-
tended)

Am lanose, light purple. Rev. beige. No s.p. Spore chain: S
(extended)

An lanose, white. Rev. colourless to beige. No s.p. Spore
chain: S (extended)

Am lanose, light purple. Rev. light brown. No s.p. Spore
chain: RA, S (extended or coiled)

Am lanose, white. Rev. colourless. No s.p. Spore chain: S
(extended)

An light purple. Rev. beige. No s.p. Spore chain: S (ex-
tended or coiled)

An lanose, white. Rev. colourless. No s.p. Spore chain: S
(extended or coiled)

Am lanose, white turning to light purple. Rev. beige. No s.p.
Spore chain: S (extended)

Am in puny islands, lanose, white. Rev. colourless. No s.p.
Spore chain: S (extended)

Am lilac-purple. Light beige reverse. No s.p. Spore chain: S
(extended)

Am lanose, white. Rev. colourless. No s.p. Spore chain: S
(extended)

reverse s.p.: soluble pigment
retinaculumapertum

Though there is no comparative description under standard conditions
of S. violascens and WAKSVAN and CURTIS A. lavendulae, the similarity of

these two organisms

is striking. So much so that PRDHAM et al. (1965)

wrote: "Probably, living material representing the true S, lavendulae now is
known as Streptomyces violascens (PREOBRAZHENSKAYA and SVESHNIKOVA) PRIDHAM,
HESSELTINE and BENEDICT (1958). The spores are spinose and occur in coiled
chains. Also, the aerial mycelium exhibits colours more definitely charac-

terized as

'lavender or violet' than do strains now labelled lavendulae."

A literature review on this aspect is now in progress and w ill soon be sub-

mitted for publication.
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Table 6

Cultural and morphological characteristics of the actinomycétes on Czapek's agar (Cz),
nutrient agar (NA), potato plugs (PP) and mineral agar 1 (MA 1)

Strain No. (074 NA PP MA 1
1 Am thin, white none none thin, white
Rv: colourless colourless yellowish beige
Sp: none brown black none
Sc: S (ext.) not app. not app. S (ext.)
2 Am ibid. ibid. ibid. very scarce
Rv: ibid. ibid. ibid. colourless
Sp: ibid. ibid. ibid. none
Sc: ibid. ibid. ibid.
M1 Am ibid. ibid. ibid. lanose, lilac
Rv: ibid. ibid. ibid. colourless
Sp: ibid. ibid. ibid. none
Sc: ibid. ibid. ibid. S (ext. or coiled)
N 4 Am ibid. ibid. ibid. lanose, white
Rv: ibid. ibid. ibid. beige
Sp: ibid. ibid. ibid. none
Sc: ibid. ibid. ibid. R
B 34 Am ibid. ibid. ibid. thin, white
Rv: ibid. ibid. ibid. colourless
Sp: ibid. ibid. ibid. none
Sc: ibid. ibid. ibid. S (coiled), RA
G 14 Am thin, lilac ibid. ibid. thin, white
Rv: colourless ibid. ibid. colourless
Sp: none ibid. ibid. none
Sc: S (ext.) ibid. ibid. S (ext.)
N 5 Am ibid. ibid. ibid. thin, white
Rv: ibid. ibid. ibid. colourless
Sp: ibid. ibid. ibid. none
Sc: ibid. ibid. ibid. S (ext.)
Am: aerial sporigenous mycelium Rv: reverse colour
Sp: soluble pigment Sc: spore chain type
Not app.: not applicable due to insufficient or no development of the aerial mycelium.
S: spirales RA: retinaculumapertum RF: rectiflexibiles ext.: extended

As previously indicated, there was a certain degree of diversity
between and within some of the isolates of this investigation. For instance,
two of the seven replicates of strain No. 1 from Tumut, on ISP medium 6
resulted melanin negative. Strains NA and B34 proved melanin negative on ISP
medium 1, differently from the other strains. On ISP medium 4, the spori-
genous aerial mycelium of strains O\b was lilac-purple, quite distinct from
the purple mycelium of strains Ml and N4. On ISP medium 2 on the other hand,
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there was practically no difference in colour between CNb and the other two
isolates; however the reverse of Ml and N4 was much darker than that of CNb.
Differences also existed between strains 1 and 2 from Tumut with regard to
PS formation, nitrate reduction and utilization of sucrose. Finally, the
overall similarity with 5. violascens varied from moderate for O\b to excep-
tionally good in strains 1 and MI. It was considered good in the other
strains; no alternative identification could be envisaged.

Finally, it is noteworthy that WILLIAMS et al.'s (1909) scheme refers
to S. violascens as a 'subjective synonym' of S. violaceus (ROSSI-DORIA)
WAKSVANL In their work, 5. violaceus is listed as a cluster species encom-
passing S. violaceus, S. cellostaticus and S. violascens at the 91 per cent
S-level and a few other species at a lesser degree. In WILLIAMS et al,'s
work, the above three species are reported as having spiral chains of spiny,
violet spores. Conversely, participants in the ISP described S. violaceus as
having a light yellowish pink or greyish yellowish pink (Red series) spori-
genous aerial mycelium.

Characterization of the mutant

Cultures obtained by directly streaking the mycelium from the parent
strain or the mutant on to fresh agar (first group of tests) showed no dif-
ferences with their respective sources.

In the second group of experiments, four of the seven cultures ob-
tained by monosporial isolation from the parent strain appeared unchanged,
two were changing (having produced the above reddish-purple endopigment on
two media) and one appeared like an exact replica of the mutant. By con-
trast, the seven monosporial isolations from the mutant showed no differ-
ences to it.

For about five months since the mutation in strain M was first
noticed, colonies derived from it seemed quite stable. Thereafter, the spo-
rigenous aerial mycelium of these on ISP media 4 and 5 produced areas of
purple colour, this being more marked on medium 5. The main features of the
mutant, to be compared with its parent strain's (MI) description in Tables
2 to 6, are listed hereunder.

— n ISP medium 2: aerial sporigenous mycelium velvety-lanose, pale
greyish-yellowish (Yellow series); vegetative mycelium and reverse brown-
blackish or dark brown in the centre, with or without a purplish hue in
certain parts. No soluble pigment produced. Spore chain type: rectiflexi-
biles (also in tufts) only.
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— On ISP medium 3: aerial sporigenous mycelium velvety-lanose, very
pale greyish-yellowish (Yellow series) or pale yellow (Yellow series);
vegetative mycelium and reverse reddish-purple; no soluble pigment formed.
Spore chain type: rectiflexibiles (also in tufts) only.

— On ISP medium 4: aerial sporigenous mycelium velvety-lanose, pale
greyish-yellowish or greyish-greenish-yellowish (Yellow or Green series),
purplish in certain areas. Vegetative mycelium and reverse reddish-purple to
purple. Sore greyish-pinkish soluble pigment around the colony. Spore chain
type: rectiflexibiles (also in tufts) only.

— O ISP medium 5: as on medium 4, except for a more extended pur-
plish colour of the aerial mycelium.

— On Mineral Agar 1: aerial sporigenous mycelium velvety-lanose,
"whitish". Reverse and vegetative mycelium reddish-purple. No soluble pig-
ment. Spore chain type: rectiflexibiles only.

— On potato plugs: aerial sporigenous mycelium whitish to light
purple. Vegetative mycelium reddish-purple. Grey soluble pigment.

— On Czapek's agar: aerial sporigenous mycelium very thin, lanose,
white. Reverse colourless. No soluble pigment. Spore chain type: rectiflex-
ibiles only.

— Spore surface ornamentation on ISP media 3 and 4: smooth.

— Melanin reaction on ISP media, 1, 6 and 7: negative.

— t"S formation on ISP medium 6: very strong.

— Nitrate reduction: variable.

— Diastatic activity: strong.

— Proteolytic activity (gelatin and casein liquefaction): strong.

— Carbon sources utilization (SHIRLING and GOTTLEB 1966): unlike its
parent strain MI, the mutant could not utilize inositol and arabinose. No
difference with regard to the other seven carbon sources.

Based on these features and properties, the difference between mutant
and parent strain can be defined as striking. The spore wall which changed
from spiny (long spines) to smooth, the spore chain type from spiral to
rectiflexibiles and the melanin reaction from positive to negative are just
a few examples of this variation.

Finally, an exceptionally close similarity if not identify (since no
examination of the genomes could be carried out) was shown, under the ex-
perimental conditions, between our mutant and a streptomycete isolated from
different natural habitats in New South Wales. The latter had originally
been identified as a possible variant of 5. griseus according to SCHATZ and
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WAKSVAN (1945) and WAKBMAN (1961: 141). The problem is an interesting one
but quite complex. It adds evidence to the hypothesis that we may at times
be identifying mutants directly from soil. Cn the subject of mutation in
actinomycetes, there is an extensive literature. For instance, BALDACC
attributed great importance to mutants in Streptomyces. He wrote, in a joint
paper (BALDACCI et al. 1963): "It is desirable that, in future strains ob-
tained by spontaneous or induced mutation, should be listed as such and,
even though by using autonomous criteria, classified within the known genera
and species isolated from nature.” And again (BALDACCI 19B2—83): "Classi-
fication based on what is found in nature could be called 'natural’. A rtifi-
cially obtained mutations should constitute a sub-division in classifica-
tion. ... The mutated species could be catalogued in the same way and, if
then found to be useful, they could be patented."

While writing this paper, two additional isolates of S. violascens
have been recovered from the rhizosphere of P. radiata trees in this State
which adds further evidence to the theory of the widespread distribution of
this species in our forests.
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According to the criteria of conidia and cleistothecia, this study revealed that
the powdery mildew fungus which infects squash in Nile Delta, Egypt is Sphaerotheca
fuliginea. This fungus was studied by light microscopy, scanning and transmission EM
The conidia are barrel or oval-shaped with wrinkled surface. The cleistothecia are
spherical and contain one ellipsoid to spherical ascus with 4-8 ellipsoid ascospores.
The host epidermal cell was penetrated by a penetration peg which, after penetration
developed into haustorium consisting of a nucleated central body with several lobes,
embedded in a matrix. The surrounding extrahaustorial membrane is an invagination of
the plasmalemma of the host cell. As a defence mechanism, a collar was formed around
the penetration peg. Chloroplasts of infected leaf of squash showed dramatic changes
in their ultrastructure. The infection caused an alteration in the physiology of squash
leaf. It is obvious that there was a marked depletion in reducing sugars and sucrose
which accompanied by a simultaneous elevation in polysaccharides of infected leaf.
Also, the pigment content (chi.a, b and carotenoids) appeared to be reduced as a result
of such infection. There was a massive decrease in the endogenous growth stimulant
levels (auxins, gibberellins and cytokinins) with a concomitant increase in growth
inhibitors in infected leaf of squash.

Keywords: physiology, Sphaerotheca fuliginea, squash, ultrastructure

Introduction

Powdery mildew of cucurbits is a serious disease and common in Nile
Delta of Egypt. It occurs on squash (Cucurbita pepo L.), cucumber (Cucumis
sativus L.), melon (Cucumis mel6 L.) and watermelon (Citrullus vulgaris
Schrad.). The causal organism is still a subject of debate. Both Erysiphe
cichoracearum DC. ex Merat. emend Salmon and Sphaerotheca fuliginea
(Schlecht, ex Fr.) Poll, have been implicated as causal agents of the
disease. Since the two pathogens are similar in their conidial stage, it is
difficult to distinguish between them in the absence of the sexual stage.
BALLANTYNE (1975) stated that S. fuliginea is the predominant species on
cucurbits in some countries and probably the only species in others. Several
other workers have also observed the dominance.of S. .fuliginea..ia. powdery

Akadémiai Kiadé, Budapest



16 [. A. M. BAKA and H. S. ALDESUQUY

mildew of cucurbits (GORTER 1966; SIRADHANA and GHANCHAR 1972; SOKOLOV
1978). Otherwise, S. fuliginea has been identified as a causal agent of
powdery mildew of cucurbits on the basis of cleistothecial characteristics
(REIFSCHNEIDER et al. 1985; IBRAHIM et al. 1985; LETHAM and PRIEST 1989).
Recently and according to the criteria of the conidial stage, AMD et al.
(1990) reported that S. fuliginea is a causal organism of cucurbits in Egypt.

In all powdery mildew haustoria examined by electron microscopy
(BRACKER and LITTLEFIELD 1973; EHRUCH and EHRLICH 1963, 1971; GIL and GAY
1977; EBRAHIMINESBAT et al. 1986; EDAVMRDS and ALLEN 1970; HIRATA and KOJIMA
1962; PERERA and GAY 1976), the haustorium and its lobes lie in a pocket of
membrane (the extrahaustorial membrane) which is almost certainly an inva-
gination of the plasma membrane of the host cell (BUSHNELL and GAY 1978). In
this connection, still little informations about the ultrastructure of
S, fuliginea on squash.

Powdery mildews as most of biotrophic fungi caused metabolic changes
in the leaf tissue of the host. Infection by biotrophic fungi may lead to
substantial changes in the carbohydrate content of infected plants which
may reflect the alteration in the different metabolic processes favourable
or unfavourable for fungal development (HAANG and HEITEFDSS 1986). JINDAL
at al. (1979) and KABASCH (1982) observed a reduction of soluble sugars in
cucumber leaves infected with S. fuliginea. In addition, powdery mildews
may diminish the rate of photosynthesis by affecting either the chloroplasts
or chlorophyll content directly or through the enzymes concerned with photo-
synthesis (BUSHNELL and ALLEN 1962). Infection by biotrophic fungi greatly
alter the endogenous hormonal levels in infected leaf tissues. BUSHNHL
(1984) reported that rust fungi modify infected tissues either by producing
the hormones themselves or by changing the local concentrations of host-
produced hormones.

The objectives of this study are to add more informations at the
ultrastructural level about S. fuliginea on squash and the effect of this
fungus on some physiological aspects of the host.

M aterial and Methods

Microscopy

Light microscopy (LM)m Infected leaves of squash (Cucurbita pepo L.) by Sphaerotheca
fuliginea (Schlecht, ex Fr.) Poll, were collected from the field at Baltim area, North Delta
for the present investigation. lo detect the number of asci inside the cleistothecium, pieces
of old infected leaf were prefixed in Formaline-Acetic acid-Alcohol (3:1 : 1), dehydrated in
graded .series of .ethanolembedded iD wax and sectioned, according ta the, method of 1B\SEN
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(1962). In addition, semi-thin sections (0.5 um) were prepared for LM examination from Aral-
dite-embedded tissues as the following procedure.

Transmission electron microscopy (TEM). Infected and healthy leaves were processed for
TEM by a method based on WOODS and GAY (1907). Leaf pieces (1.0 mmY) were prefixed in 2.5%
glutaraldehyde in 1.0 M cacodylate buffer at pH 7.0. Then, the leaf pieces were postfixed in
1,0% osmium tetroxide in the same buffer, dehydrated in graded series of ethanol and embedded
in Araldite. Ultrathin sections were cut using Reichert ultramicrotome, stained by 2.0% aqueous
uranyl acetate followed by lead citrate (REYNOLDS 1963). The sections were viewed and photo-
graphed using Phillips 301 TEM

Scanning electron microscopy (SEM)m This method adapted from MERCER and BIRBECK (1972).
Infected leaf segments at conidial stage were fixed in 25% glutaraldehyde in 0.1 Mcacodylate
buffer at pH 7.0. The segments were dehydrated through ethanol series and then passed in
acetone series. The specimens were dried using critical point drying apparatus and coated with
gold. The specimens were then examined and photographed using Phillips SEM-501.

Physiological aspects

Relative water content. The relative water content of both healthy and infected leaves
of squash was determined according to the technique described by WEATHERLY (1950).

Estimation of pigments. The photosynthetic pigments (chi.a, b and carotenoids) of
healthy and infected leaves were estimated according to spectrophotometric method recommended
by METZNER et al. (1965).

Estimation of carbohydrates. The method of extraction and clarification of carbohydrates
from healthy and infected leaves were essentially those described by YOUNIS et al. (1969). The
direct reducing value (D.R.V.) which was considered to be equivalent to reducing sugars was
determined following the procedure of NELSON (BELL 1955). The total reducing value (T.R.V.) was
estimated by determining the optical density after hydrolysis by invertase. The sucrose content
was calculated from the difference between T.R.V. and D.R.V. Polysaccharides were determined
in the dry residue after alcohol extraction as adopted by YOUNIS et al. (1969).

Hormone extraction, purification and bioassay. The method of extraction was that ori-
ginally described by SHINDY and SMITH (1975). For determination of abscisic acid in extracts,
wheat coleoptile bioassay developed and adopted by WRIGHT (1956) was used. The amount of either
acidic or neutral auxins was estimated according to straight growth test of barley coleoptile
adopted by FDDA and RADAAN (1962). Gibberellic acid in extracts was determined by the lettuce
hypocotyl bioassay developed and adopted by FRANKLAND and WAREING (1960). Cytokinin content of
the extract was estimated according to the method described by ESASH and LEOPOLD (1969).

Results

Microscopical observations

When infected leaves were examined by both LM and SEM, the mycelia
were abundant and spreading on upper surface of infected leaf giving nu-
merous conidiophores (Figs 1, 2 and 4). Also, the conidia were barrel or
oval-shaped with wrinkled surface (Fig. 3). The conidia measured 32.2-38.9 x
16.3-18.5 pm and born as long chains. Cleistothecia were more or less spher-
ical measured 75-100 pm. These cleistothecia have myceloid interwoven ap-
pendages which are variable in shape and size. The number of these appen-
dages per cleistothecium ranged between 3-9 and their length between 60-250
pm. The cleistothecia have multilayered wall (Fig. 5) and contained one
ellipsoid to spherical ascus, measuring 40-70 x 35-55 pm and with 4-8 e llip -
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soid ascospores (Figs 6 and 7). Araldite-semithin sections revealed that in-
fection hyphae were closely depressed to the surface of the epidermis of the
host (Fig. 4). Houstoria occurred abundant in the epidermal cells and oc-
casionally two haustoria appeared in one epidermal cell (Fig. 4). No haus-
toria were observed in mesophyll cells. An electron micrograph depicted an
electron-lucent zone in the epidermal wall around the infection peg (Fig. 8).
The same micrograph showed a penetration peg enclosed by an electron-incent
area, the collar. The matrix of this collar contains numerous vesicles
(Fig. 8).

Cross-section of epidermal cell showed that haustoria were surrounded
and separated from host protoplast by a single membrane (extrahaustorial
membrane). The extrahaustorial matrix, a wide zone, lies between the extra-
haustorial membrane and haustorial wall and contains many haustorial lobes.
The haustorial body has a single nucleus and lacks a large vacuole but sev-
eral ones are common. The cytoplasm is usually rich with ribosomes (Fig. 9).

Ultrastructure of chloroplasts

Electron microscopical examination revealed that the chloroplasts from
healthy leaves of squash show well-developed membrane structure with very
dense stacks of grana, intergranal lamellae, chloroplast-bounding membrane
and few starch grains (Fig. 10). On the other hand, chloroplasts of infected
leaves show dramatic changes in their ultrastructure. They show breakdown
of grana, disappearance of intergranal lamellae, disorganisation of bounding
membrane and the increase in number of starch grains and plastoglobuli
(Fig. 11).

Physiology of infected leaves

From the data presented in Table 1, it is clear that the pathogen
causes a dramatic reduction in relative water content of infected leaf of
squash. Therefore, an elevation in saturation water deficit is manifested
in such leaf.

Concerning to the pigment content of infected leaf of squash, it is
appeared to be reduced as a result of such infection during conidial stage,
where there is a rapid decline in chi.a, chl.b, carotenoids and total pig-
ments. On the other hand, chi. a/b ratio appeared to be increased in in-
fected leaf if compared with the healthy one (Table 2).

It is obvious from Table 3 that there is a marked depletion in soluble
sugars (reducing sugars and sucrose) accompanied by a simultaneous elevation
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Table 1

Relative water content (R.W.C.) and saturation
water deficit (S.W.D.) of healthy and infected
leaves of squash

R.W.C. S.wW.D.
Healthy 75.49 + 0.79 2451 + 0.78
Infected 55.59 + 1.11 4441 +1.11
Table 2

Pigment content of healthy and infected leaves of squash (mg-g 1-f.wt.)

Chi.a Chl.b Chl.a/b Carotenoids

Healthy 0.76 + 0.04 0.58 + 0.02 1.33 + 0.1 0.30 + 0.01

Infected 0.32 + 0.03 0.17 + 0.01 1.91 + 0.26 0.17 + 0.01
Table 3

Carbohydrate content of healthy and infected leaves of squash (mgeg i-d.wt.)

Reduci ! Total
educing Sucrose Polysaccharides ota
sugars carbohydrates

Healthy 41.66 + 0.57 73.15 +.0.95 86.11 + 0.42 200.92 + 1.81
Infected 2.34 + 0.32 18.03 + 0.52 160.15 + 1.39 180.52 + 2.07

Values are the mean of 4 samples of both healthy and infected leaves + standard error

in insoluble sugars of infected squash leaf. In general, the total carbo-
hydrates decreased in infected leaf.

The data presented in Table 4 clearly elucidate that there is a mas-
sive decrease in the endogenous hormonal levels particularly the growth
promotory substances (auxins, gibberellins and cytokinins) in infected leaf
of squash. However, the growth inhibitory substances equivalent to abscisic
acid was greatly as a consequence of infection. Also, the data revealed that
the ratio of promotors: inhibitors is very low in infected leaf as compared
to healthy one. In the infected leaf, the total amount of growth promotors,
percentage concentration of each growth promotor related to the total pro-
motor concentration is greatly changed as compared to healthy one. The per-
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Table A

Changes in endogenous hormonal levels (pg/g.f.wt.), percentage
concentration of promotors and the ratios of promotors/inhibitors
in healthy and infected leaf of squash

Healthy Infected
Auxins (IAA) 25.66 + 1.00 3.67 + 0.72
Auxins (.4) 71.80 44.2
Gibberellins (GAs) 08.65 + 0.72 4.61 + 0.32
Gibberellins (%) 42.2 55.7
Cytokinins 01.44 + 0.25 0.03 + 0.008
Cytokinins (%) 04.02 00.3B
Inhibitors (ABA) 05.28 + 1.23 08.28 + 1.00
Total promoters 35751 2.72 08.32 + 2.12
Promotors/inhibitors 06.68 : 1.0 1.0 : 1.0

Values are the mean of 4 samples of both healthy and infected
leaves + standard error

centage of auxins represent the higher promotory one in healthy leaf, how
ever, this growth promotory substance is drastically reduced in infected
leaf and gibberellins percentage represent the higher growth promotory
substance.

Discussion

According to cleistothecia observed and conidia, this study revealed
that the causal agent for powdery mildew on squash and probably all cucur-
bits in Egypt is Sphaerotheca fuliginea and not Erysiphe cichoracearum.
ROBERTS and BOOTHROYED (1989) stated that powdery mildew of cucurbits is
caused by S. fuliginea, formerly called E. cichoracearum. The present work
supported the observation of AMD et al. (1990). They reported that S. fu-
liginea is the powdery mildew infected cucurbits in Egypt based on conidial
criteria and not on cleistothecia. Other workers concluded that the powdery
mildew of cucurbits is S. fuliginea (DEKHUJZEN and VAN DER SOHHER 1969;
KENGSBUCH and QOCHEN 1989; QOHEN et al. 1990). In the present study the
measurements of conidia and cleistothecia differ than those of E. cichora-
cearum. In this connection, YARAOOD (1970) mentioned that conidia should
usually not to be used in the taxonomy of Erysiphaceae. He added that shape
and the presence of vacuoles, fibrosin bodies and oil drops within the
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conidia seem to be their best diagnostic characters. However, we believe
that the number of asci inside the cleistothecia is the most efficient cri-
terion to distinguish between S. fuliginea and E. cichoracearum.

The appearance of an electron-lucent zone in host epidermal wall
around the penetration peg may due to an interaction between enzymes pro-
duced by the fungus used in the penetration and materials of host wall.
Based on electron microscope studies on powdery mildew on sunflower, MXKEEN
et al, (1966) suggested that changes in the epidermal host wall probably are
due to enzyme(s) produced by the infection peg. Further cytochemical methods
are needed to clarify this point.

The formation of collar around the penetration peg may be attributed!
the defence mechanism of host cells against the invasion of the fungus.
Callose seems to be the most frequent constituent of the collar (PRATT et
al. 19B4; QU 1985; SMART et al. 1986 a,b). Autofluorescence (HEATH and
STUVPF 1986) indicates the presence of phenolic compounds similar to lignins
(EDAVARDS and AYRES 1981).

Basically, the ultrastructure of haustoria of S. fuliginea on squash
resemble, in many respects, those of E. graminis on barley (BRACKER 1968),
E. cichoracearum on sunflower (McKEEN et al. 1966), S. fuliginea on cucumber
(DEKHUIJZEN and VAN [CER SOHEER 1969), S. pannosa on rose (PERERA and GAY
1976) and L. taurica on green pepper (KUNCH et al. 1979).

The present investigation support the view that haustoria of S, fuli-
ginea invaginate but do not penetrate the plasma membrane of epidermal cells
of squash. We agree with the electron microscope observations of HIRATA and
KQJIMA (1962) EHRLUCH and EHRLICH (1963), BERLIN and BOAEN (1964), WIS and
G (1987) and BAKA (1987) on different biotrophic pathogens.

The present investigation revealed that the extrahaustorial matrix is
stained more similar to epidermal wall than haustoria, this nmay give an in-
dication that this matrix is host origin than fungal origin. This observa-
tion in agreement with the results obtained by many workers, SHAW and
MANOCHA  (1965) working on Puccinia graminis, BERLIN and BOAEN (1964) on
Albugo Candida, PEYTCN and BOAEN (1963) on Peronospora manshurica, HIRATA
(1937) on S. fuliginea, KOJMA and HIRATA (1961) on Erysiphe graminis and
BAKA (1987) on Puccinia punctiformis and P. lagenophorae. Further cyto-
chemical studies mey give more informations about the structure of S. fu-
liginea on cucurbits.

S. fuliginea appeared to modify the physiology of squash leaf tissue.
Thus it is apparent that the infection by such provided biotroph caused a



22 [. A. . BAKA and H. S. ALDESUQUY

marked depletion in chlorophyll content of leaf tissues. This depletion may
be attributed to the change in ultrastructure of infected chloroplast or due
to the senescence of infected tissue. BUSHNELL and GAY (1970) reported that
when the fungus sporulates and mekes its highest demands for food, host tis -
sues at colony centres become chlorotic. ABOOD (1990) found that chlorophyll
content of cucumber leaves infected by S. fuliginea was reduced to a great
extent.

Although squash powdery mildew infection is restricted to epidermal
cell, considerable changes occurred in the amount of ethanol soluble and
insoluble carbohydrates in the leaf during the infection. The data showed
that the level of soluble sugars decreased significantly in infected squash
leaves when sporulation had started. Sucrose content in leaf tissues tended
to be reduced by infection. The noticed decrease in reducing sugars and
sucrose in infected tissue are likely to be due to demands of host tissues
for energy and for biosynthetic intermediates for growth and sporulation of
the pathogen (KOSUGE 1978). Also, during the sporulation sucrose is taking
up from host photosynthate and converted to fungal metabolites (SMITH et al.
1969). There is some evidence to suggest that sucrose is the form of carbo-
hydrate taken up by powdery mildew haustoria (HEWTT and AYRES 1976; MANNERS
and GAY 1982). The present results revealed that polysaccharides which main-
ly starch increased very significantly in infected leaf. This is in coin-
cidence with the increase of starch grains number in infected chloroplasts.
Different host varieties nmay have different responses with respect to
starch, following invasion by the same parasite (SCHIPPER and MROCHA 1969)
and different pathogens not always elicit the same type of host response
(WHIPPS and GOCKE 1977). The observed increase in polysaccharides content of
infected leaves may presumably due to the enhancement production of abscisic
acid which may induce the formation and accumulation of amylase inhibitors
(MUNDY 1984). Starch content which represents the main pool of polysaccha-
rides increased very significantly by powdery mildew infection. This pattern
of changes in starch was in a good conformity with those obtained by MROCHA
and ZAKl (1966) and WHIPPS and GOCKE (1978).

With regard to the changes in hormonal level of infected squash leaf
tissues, it is appeared that there is a great depletion in growth stimula-
tors accompanied by simultaneous accumulation of abscisic acid. Also, the
ratio of promotors to inhibitors was obviously altered by infection. This
variation in hormonal levels of host leaf tissues appeared to be in a close
parallelism with other changes in host response due to the infection. This
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phenomenon appeared to be clarified if we look to the changes in relative
water content, chlorophyll and carbohydrate content of infected leaf of
squash. The accumulative effect of abscisic acid in infected leaf may ac-
celerate the induction of stress in infected tissues and this postulation
was decisive when we noticed the depletion occurred in relative water con-
tent of such tissues. In addition, abscisic acid has been postulated to have
an indirect role in promoting senescence in infected leaves (STODDART 1901).

It is evident from the obtained data that the decrease in gibberellins
coincides with the accumulation of polysaccharides in infected leaves. In
support of above-mentioned results, TAKAKI and DIETRICH (1980) proposed that
polysaccharidase activities, enhanced by GAs. In addition, the role of cyto-
kinins and auxins in the control of carbohydrates metabolism in infected
leaves can be ruled out. Cytokinin may be substitued for gibberellin in the
induction of amylase.
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Plate | m SE micrographs

The hyphae are spreading on the surface of squash leaf, the hyphae giving rise
conidiophores with conidia. Bar: 50 pm

Single conidiophore (cd) with unseparated conidium (cn). Note separated conidium.
Bar: 5 pm

Single conidium (cn) with wrinkled surface. Bar: 5 pm

Plate 11. LM micrographs

Numerous hyphae (h) are located on the host epidermis (E). Most of the epidermal cells
are invaded by one or two haustoria (H). Note the penetration peg (arrow). Note also
the chloroplasts (arrowheads) of mesophyll tissue which contain several starch grains.
Resin-embedded section. Bar: 10 pm

Two multilayered cleistothecia. Wax-embedded section. Bar: 10 pm

A cleistothecium contains one ascus (A) with ascospores (As). Wax-eirbedded section.
Bar: 5 pm

A cleistothecium with one ascus (A) and ascospores (As). Note appendages (arrows)
emerging from the multilayered wall. Wax-embedded section. Bar: 5pm

Plate I11. TE micrographs

Host epidermis (E) is penetrated by a penetration peg (pg) which is enclosed by acollar
(CO). Numerous vesicles (arrowheads) are observed inside the collar. The host plasma-

lemma (large arrows) is invaginated around the collar. Note an electron-lucent areai
(small arrows) on both sides of the peg. Note also host mitochondria (M) and tonoplast

(T). Bar: 1pm

A haustorium (H) with single nucleus (n) and small vacuoles (v). The haustorium is
surrounded by a wide matrix (Mt) which contains several haustorial lobes (L). Note the
invaginated host plasmalemma (arrows). Bar: 3 pm

Plate IV. TE micrographs

10. A chloroplast from healthy leaf showing well developed menbrane system. Note few

plastoglobuli (arrows) and single starch grain (s). Bar: 1 pm

11. Three chloroplasts from infected leaf showing disorganisation of granal system and

intergranal lamellae. Note the increase in number of starch grains (s) and plasto-
globuli (arrows) than Fig. 10. Bar: 2 pm
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EL GENERO ALTERNARIA (HYPHOMYCETES, DEUTEROMYCOTINA) EN CUBA

A. MERCADO SIERRA y 3. MENA PORTALES

Instituto de Ecologia y Sistematica, Academia de Ciencias de Cuba

(Recibido: 5 Noviembre 1991)

A taxonomie study of species from genus Alternarla Nees ex Fries founded in Cuba
is pointed out. This genus is of a great practic interest because mostly of its species
are pathogens more or less severe of different cultures of economic importance. We find
IB species which are described and illustrated. We offer for the first time in Cuba a
dichotomic kew of such Alternarla species.

Introduccién

El presente trabajo tiene como objetivo la continuaciéon de los estu-
dios taxondémicos que sobre los hifomicetes de Cuba se vienem llevando a cabo
dentro del problema Fundamental Flora de la Republica de Cuba.

En este caso el género que presentamos es de un gran interés practico,
sobre todo para la agricultura, pues la mayoria de las especies de que consta
estan consideradas como patdégenas mas o menos severas de diferentes cultivos
de importancia econdmica.

Parte de las especies descritas pertenecen a las colectas personales
de los autores de este trabajo y fueron convenientemente determinadas por
los mismos. No obstante, se han afiadido también algunas especies no halladas
por nosotros, pero reportadas para Cuba por otros investigadores y cuyo
material se encuentra, en muchos casos, depositado en otras instituciones
Cubanas o0 extranjeras. Varias de esas especies pudieron ser revisadas y
hemos considerado U til el incluirlas aqui.

En total se describen e ilustran 18 especies de Alternaria. Se con-
feccioné también, por primera vez para Cuba, una clave dicotomica de las
especies descritas, lo que facilitara la correcta identificacién de las
mismas. Dicha clave se elabord tomando en cuenta como caracteres principales
la formacion de conidios solitarios o en cadenas, la presencia o no de
cuello y su longitud, asi conmo la especificidad por determinados hospederos.

Akadémiai Kiad6, Budapest
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Resefia taxonémica
Alternarla Nees ex Fr.

Nees, Syst. Pilze Schwamme, p. 72, 1816; Fries, Syst. Mycol. 1: XLVI, 1821.

Syn.: Macrosporium Fr., Syst. Mycol. -i 373. 1832. Rhopalidium Mont.,
Ann. Sei. Nat. Ser. 2. s\ 30, 1846.

Especie tipo: Alternarla alternata (Fr.)Keissler.

Colonias dispersas, usualmente grises, pardo negruzcas 0 negras, atercio-
peladas o velutinosas. Micelio inmerso o en parte superficial, cumpuesto por
hifas subhialinas, pardo olivaceas o pardas. Estroma casi nunca presente.
Sin setas ni hifopodios conidiéforos macronematicos, mononematicos, sin
ramificar o poco e irregularmente ramificados, solitarios o en fasciculos,
pardo palidos o pardos. Células conidiégenas politréticas, integradas, ter-
minales, més tarde intercaladas, simpodiales, a veces monotréticas, cica-
trizadas. Conidios catenulados o solitarios, secos, obovoides u obclavi-
formes, raramente cilindricos, a menudo rostrados, con septos transversales
y también longitudinales y, a veces, oblicuos, con un cuello largo o corto,
a veces sin cuello, pardo palidos, pardo olivaceos o pardos, lisos o ver-
rugosos.

Las especies de este género son mayormente cosmopolitas y comunes,
abundando especialmente en los trépicos, sobre un amplio rango de hospe-
deros. Son mayormente parasitas de cultivos importantes o saprofiticas sobre
hojas y tallos muertos. Las patdgenas constituyen importantes hongos que
causan manchas foliares, pudriciones en raices y frutos en numerosas plantas
de intéres agricola, asi como la marchitez de las posturas.

Los teleomorfos de las especies de Alternaria pertenecen mayormente al
género Pleospora Rabenh. ex Ces. et de Not., Coorm Soc. Critt. Ital. 1: 217.
1863.

Clave para las especies de Alternaria halladas en Cuba.

Clave para las secciones

I. Conidios en. largas cadenas hasta de 10 o mas, sin cuello o con cuel-

lo relativamente cOro ........ccccccoiiieeiniiienennn. Seccion Longicatenatae

Il. Conidios en cortas cadenas, usualmente de 3-5, con cuello muy corto

0 algo 1argos ...coooiiiiiiiieeee e Seccion Brevicatenatae

I1l. Conidios solitarios, a veces se forma un conidio secundario, con
cuello largo més o menos filiforme, raramente con cuello corto

.................................................................................... Seccion Noncatenatae
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Clave para las especies
| . Longicatenatae

1 a) Conidios obclaviformes, ovoides o elipsoidales con cuello cilindrico,
hasta con 8 septos transversales y algunos septos longitudinales, de
color pardo dorado palido a pardo dorado; cosmopolita o patégeno oca-
STONAL e A alternata

1 b) Conidios cilindricos u obclaviformes, casi siempre sin cuello, aproxi-
madamente con 6 septos transversales y algunos longitudinales, de color
pardo olivaceo palido a pardo olivaiceo oscuro; patégeno sobre Cruci-
FO A e A. brassicicola

|| . Brevicatenatae

1 a) Conidios con cuello relativamente corto en relacion al cuerpo de la

L] 010] r- TP PP PPPPPPPTPTRRTRPRPIN 2

b) Conidios con cuello mds o menos largo en relacién al cuerpo de la
L] 010] - TP PP PPPPTPTPRRRTRPRPIN 4

2 a) Conidios de no més de 60 pm de largo (incluyendo el cuello); patégeno
SODIE CHLIUS  oeiiieiiiee et A citri

b) Conidios usualmente de més de 60 pm de largo ......ccccoceevevieeeniieevcinen e 3
3 a) Conidios de 50-130 x 14-30 pm, fuertemente constrefiidos en los septos;
patdgeno sobre RAPhanNUS ........cccceeviiivieiiieeiiieesiieeeeeeee e seieee e A. raphani

b) Conidios de 55-125 x 14-24.5 pm, ligeramente constrefiidos en los septos;
patégeno sobre Sonchus y Lactuca .......ccccoeccevviiieviiiesiiiee e A. sonchi

4 a) Conidios usualmente con més de 20 pm de grueso en la parte més ancha,
de 65-320 x 19-32 pm; patégeno sobre Cruciferae ........c...... A. brassicae

b) Conidios usualmente con mencs de 20 pm de grueso en la parte més ancha;
saprofitos o patégenos de otras plantas pero no de Cruciferae ........... 5

5 a) Conidios de 35-110 x 11-21 pm; patégeno sobre Nicotiana .... A. longipes

b) Conidios de 20-85 x 7-18.5 pm, saprofito cosmopolita o patégeno débil
sobre diversas plantas ... A. tenuissima

I1'l. Noncatenatae

1 a) Conidios sin cuello o con cuello relativamente corto en relacion al
CUEIPO dE 18 ESPOFA ..eeiiiiiieiiiiee ettt e et e e e e et e e e e e entaeeaaeeannes 2

b) Conidios con cuello largo, usualmente filiforme ........cociiiiiiiiiiinen. 3
2 a) Conidios mayormente cilindricos, redondeados en los extremos, sin
cuello, de 35-140 x 11-30 pm; patégeno sobre Helianthus ... A. helianthi
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b) Conidios obclaviformes y rostrados, con cuello hasta de un tercio de la
longitud de la espora, de 70-140 x 11-15 pm patégeno sobre Gomphrena
........................................................................................................ A. gomphrenae

3 a) Conidios con el cuello a menudo ramificado ......c.cccoeciiiiiiiiiiineeieee 4
b) Conidios con el cuello casi siempre sin ramificar ... 5
4 a) Conidios con el cuello hasta 3 veces la longitud del cuerpo de la
espora, de 100-450 x 16-25 pm; patégeno sobre Daucus................. A. dauci

b) Conidios con el cuello de longitud igual o algo més largos que el
cuerpo de la espora, de 90-260 x 8-16 pm; patdgeno sobre Solanaceae
................................................................................................................ A. solani

5 a) Conidios variables en su forma, mayormente muy largos, de 35-220 x 7-10
pm, presencia de clamidosporas; patégeno débil o saprofito .........cc.......
........................................................................................................ A. longissima

b) Conidios no variables en su forma; sin formacion de clamidosporas;

patégenos de diversas Plantas ......cccocccciiiieeiiiee e 6
6 a) Patogeno sobre Ricinus; cuello igual o dos veces mayor que el cuerpo de
la espora; conidios de 70-170 X 13-27 PM .ccoiiiiieieeiiiiiiieee e A. ricini

b) Patdgeno sobre Gossypium; cuello igual o dos veces mayor que el cuerpo
de la espora; conidios de 90-180 X 15-22 pM ..ccoeviiiieerenniens A. macrospora

c) Patégeno sobre Allium; cuello a menudo igual en logitud al cuerpo de la
espora, pero puede ser mayor o menor a éste; conidios de 90-270 x
X 12-18.5 PNttt A. porri

d) Patégeno sobre Cucurbitaceae; cuello més largo que el cuerpo de la
espora; conidios de 110-200 X 12-22 PM ..ooovcveieeeeeiiiiieee e A. cucumerina

e) Patégeno sobre Datura; cuello més largo que el cuerpo de la espora;
conidios de 120-440 X 15-40 PM ceeiiiiiiiiiieiiiieee e A. crassa

Alternarla alternats (Fr.) Keissler (Fig. 1/1)

Beih. Bot. Zbl. 29: 434: 1912.
Syn.: Torula alternats Fr., Syst. mycol. 3: 500. 1832.

Alternarla tenuis C.G. Nees, Syst. Pilze Schwamme, p. 72.

1816/17 (nombre no valido).
Colonias dispersas, usualmente negras o negro olivaceas, a veces grises.
Micelio parte inmerso en el sustrato. Conidi6foros solitarios o en pequefios
grupos, sin ramificar o ramificados, rectos o flexuosos, a veces genicu-
lados, septados, pardo palidos, pardo oliviceos o pardo dorados, lisos,
hasta de 50 pm de largo por 2.5-5.5 pm de grueso. Conidios en cadenas
largas y a menudo ramificadas, obclaviformes, obpiriformes, ovoides o elip-
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soidales, hasta can 8 septos transversales y varios septos longitudinales y
oblicuos, de color pardo palido a pardo dorado, de 18-65 pm de largo por
8-17.5 pm de grueso en la parte més ancha, a menudo con un cuello corto,
conico o cilindrico, a veces hasta de un tercio de la logitud del conidio,
pero no mas, palido, de 2.2-4.5 pm de grueso.

Habitat: un saprofito en extremo comln, reportado sobre muy diversas
plantas como Barringtonia speciosa W ill., Bougainvillea spectabilis Willd.,
Brassaia actinophylla F.Muell. , Capsicum annuum L., Crotalaria latifolia L.,
Gossypium hirsutum L., Leptilon pusillum (Nutt.)Britt., Lycopersicum escu-
lentum L., Nicotiana tabacum L., y sobre palmacea no determinada. También se
ha hallado sobre otros sustratos tales como alimentos, suelo y textiles.

Material colectado en Cuba: Prov. Ciudad de la Habana, Jardin Botanico
de la Habana, col. A. MERCADQ 29. XI. 1986. (HAOM 8392).

Distribucién: cosmopolita.

Alternaria brassicae (Berk.) Sacc. (Fig. 2)

Michelia, 2: 129. 1880.

Syn.: Macrosporium brassicae Berk., en Smith's Engl. FI. 5. pt. 7. 339.

1836.

Colonias dispersas, pardo olivaceas, pelosas, anfigenas. Micelio inmerso
compuesto por hifas ramidicadas, hialinas, septadas, lisas, de 3-7 pm de
grueso. Conidiéforos que surgen en grupos de 2-10 o mas, de las hifas del
micelio, emergiendo a través de los estomas, usualmente sin ramificar, erec-
tos o ascendentes, rectos o flexuosos, frecuentemente geniculados, més o
menos cilindricos, pero a menudo ligeramente abultados en la base, olivaceo
grisaceo palidos, septados, lisos, hasta de 150 pm de longitud por 5.5-10 pm
de grueso, con una o varias cicatrices, con poros conidiales pequefios pero
discernibles. Conidios solitarios u ocasionalmente en cadenas hasta de 4,
rectos o ligeramente curvos, obclaviformes, rostrados, olivaceo palidos o
gris olivaceos, con 7-17 septos transversales y 0-7 septos longitudinales u
oblicuos, lisos, infrecuentemente con verrugas muy poco notables, de 65-320
pm de largo por 19-32 pm de grueso en la parte més ancha, con el cuello de
un tercio a un medio de la longitud del conidio y de 5-9 pm de grueso.

Habitat: Parésito sobre hojas de Brassica napus L., de Brassica ole-
rdcea var. capitata L., de Brassica rapa L., de Brassica sp., y de Crambe
abbyssinica Hochst.

Material colectado en Cuba: Prov. Habana, Catalina de Guifies (KREISEL
1971). Para lista de hospederos consultar a FERNANDEZ ROSENADA (1973),
SEIDEL (1976) y ARNOD (1986).
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Distribuciéon: cosmopolita.

Sobre hojas de varias cruciferas forma manchas circulares zonadas,
ligeramente pardas a grisaceas u oscuras, de 0.5-12 mmde diametro, a veces
coalescentes. Sobre las nervaduras medias de las hojas, las manchas son
oblongas o lineales, hundidas, y sobre cabezas de coliflor se forman manchas
negras. Entre las plantas hospedadoras se incluyen el broculi, la col,
colirrabano, mostaza, nabo, rdbano y rabanillo (segun ELLIS 1971).

Alternarla brassicicola (Sch.) Wiltshire (Fig. 1/2)

Mycol. Pap. 20: 8. 1947.
Syn.: Helminthosporium brassicicola Schweinitz, Trans. An Phil. Soc.,

N. Ser. 4: 279. 1832

Macrosporium cheiranthi Fr. var. circinans Berk et Curt. Gre-

villea, 2: HO5. 1875.

Alternarla oleracea Milbraith, Bot. Gaz. 74: 320. 1922.

Alternarla circinans (Berk, et Curt.) Bolle, Meded. Phytopath.

Lab. Willie Commelin Schélten 26. 1924.
Colonias dispersas, pardo olivaceo oscuras a pardo negruzcas, anfigenas,
aterciopeladas. Micelio inmerso en el sustrato compuesto por hifas ram ifi-
cadas, hialinas al principio, més tarde pardas a pardo olivaceas, inter-
celulares e intracelulares, septadas, lisas, de 1.5-7.5 pm de grueso. Coni-
di6foros solitarios o en grupos de 10-12 o mas, que emergen a través de los
estomas, usualmente sin ramificar, erectos o ascendentes, rectos 0 curvos,
ocasionalmente geniculados, més o menos cilindricos, pero a menudo ligera-
mente abultados en la base, pardo palidos a pardo olivaceos, septados,
lisos, hasta de 70 pm de largo por 5-8 pm de grueso. Conidios mayormente en
cadenas hasta de 20 o méds, a veces ramificados, que surgen a través de
pequefios poros en la pared del conidi6foro, rectos, casi cilindricos,
usualmente aguzandose ligeramente hacia el apice, u obclaviformes, con la
célula basal redondeada, casi siempre sin cuello, la célula apical més o
menos rectangular o semejando un cono truncado, de 6-B pm de grueso, de
color pardo olivaceo palido a pardo olivaceo oscuro, con 1-11 (mayormente
con menos de 6) septos transversales y usualmente 0-6 septos longitudinales
y oblicuos, a menudo constrefiidos en los septos, lisos o ligeramente ver-
rugosos con la edad; de 18-130 pm de longitud por 8-20 pm de grueso en la
parte més ancha.

Habitat: Sobre Brassica oleracea var. capitata L.
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Material colectado en Cuba: Prov. de Holguin, Limones, 1966. (IMI
117215). Ver URTIAGA (inédito), SEIDEL (1976) y ARNOD (1986).

Distribucién: Cosmopolita, comin en Australia, Birmania, Canad4,
Chipre, Cuba, EE.UU., Etiopia, Europa (parte), Ghana, Guinea, Hong Kong,
India, Inglaterra, Jamaica, Japdn, Libia, Nigeria, Rumania, Sabah, Sierra
Leona, Sudafrica, Sudan, Sri Lanka, Taiwan, Tanzania, Turquia, Uganda, Zam
bia, Zimbabwe.

Este hongo es un serio parasito sobre hojas de diferentes cruciferas a
las cuales causa manchas zonales y circulares de color pardo oscuro a negro.

Es més comin y causa una enfermedad més severa que Alternarla bras-
sicae en semilleros. La col blanca y la coliflor son objeto de fuertes
ataques. La berza es relativamente inmune. Puede causar considerable dafio a
la col y ala coliflor en transito (segun ELLIS 1971).

Alternaria citri Ellis et Pierce apud Pierce (Fig. 3/1)

Bot. Gaz. 33: 234. 1902.

Colonias dispersas, olivaceas a negras, en cultivo son grises, pardo
olivaceas a negras. Micelio parte inmerso en el sustrato. Conidiéforos sin
ramificar o ramificados, rectos o flexuosos, pardo péalidos a pardo olivéa-
ceos, septados, lisos, con una cicatriz terminal y a veces una o dos late-
rales, hasta de 300 pm de largo por 3-5 pm de grueso. Conidios solitarios
0 en cadenas ramificadas de 2-7, rectos o ligeramente curvos, de forma
variada, pero comunmente obclaviformes u ovales, a menudo rostrados, pardo
palidos, pardo olivaceos o a veces pardo oscuros, hasta con 8 septos trans-
versales y numerosos septos longitudinales u oblicuos, constrefiidos en los
septos, lisos o verrugosos, de 8-60 pm de largo incluyendo el cuello cuando
esta presente, por 6-24 pm de grueso en la parte més ancha; cuello mayor-
mente de 8 pm o menos de longitud por 2.5-4 pm de grueso, hialino o pardo
palido.

Hébitat: Sobre hojas y frutos de Citrus sinensis Osbeck y de otras
especies de citricos.

Material colectado en Cuba: Ver FERNANDEZ ROSENADA (1973), SEIDEL
(1976) y ARNOLD (1986).

Distribucion: Argentina, Australia, Birmania, Bulgaria, China, Chipre,
Cuba, EE.UU., Egipto, Espafia, Francia, Grecia, India, Inglaterra, Iréan,
Israel, Italia, Jamaica, Jap6n, Kenya, Libia, Malawi, Malta, Portugal,
Puerto Rico, Sudafrica, Sudan, Tanzania, Uganda, Uruguay, URSS, Zambia,
Zimbabwe.
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Responsable de varios tipos de danos a los frutos y hojas de Citrus
spp. como son la pudricion negra de las naranjas y la pudricion de los
limoneros.

Alternaria crassa (Sacc.)Rands (Fig. 5)

Phytopathology 7: 327-338. 1917.
Syn.: Cercospora crassa Sacc. Michelia Jj 88. 1877.
Cercospora daturae Peck, Rep. N. Y. St. Mus. Nat. Hist., 33:
140. 1882.
Macrosporium daturae Fautray, Rewe mycol. _16. 76. 1894.
Alternarla daturae (Fautrey) Bubdk et Ranojevic, Fungi Imper-
fecti Exsice. No. 694. 1909.
Colonias dispersas. Micelio mayormente inmerso eb el sustrato. Conidiéforos
solitarios o en pequefios grupos, erectos o ascendentes, rectos o flexuosos,
a veces geniculados, pardo palidos, septados, lisos, hasta de 90 pm de largo
por 7-10 pm de grueso, con una o varias cicatrices. Conidios usualmente
solitarios, ocasionalmente en cadenas muy cortas, obclaviformes, rostrados,
pardo palidos, con 7-10 septos transversales y varios septos longitudinales
u oblicuos, a menudo constrefiidos en los septos, lisos, de 120-440 jjm de
largo (cuerpo hasta de 140 pm de largo), por 15-40 pm de grueso en la parte
més ancha; cuello pardo palido, septado, sin ramificar, mucho nmés largo que
el cuerpo, de 4-8 pm de grueso en la base, adelgazando hasta 2-2.5 pm.
Habitat: Sobre hojas de Datura stramonium L.
Material colectado en Cuba: En el presente este hongo no se ha colec-
tado en Cuba, pero anteriormente fue reportado por ELLIS (1971).
Distribucién: Alemania, Chipre, Cuba, Espafia, EE.UU., Etiopia, Ghana,
India, ltalia, Kenya, Nepal, Nigeria, Paquistan, Rumania, Sudan, Suiza, Tan-
zania, Uganda, Zambia, Zimbabwe.
Causa manchas irregulares, zonales, de color pajizo, las cuales apa-
recen primero sobre las hojas més bajas y umbrias, esparciéndose gradual-
mente hacia arriba.

Alternarla cucumerina (Ellis et Everh.)Elliot (Fig. 4/2)

Am J. Bot. 4: 472. 1917.
Syn.: Macrosporium cucumerinum E llis et Everh., Proc. Acad. Nat. Sei.
Philad. 1895: 440, 1895.
Colonias dispersas, anfigenas. Micelio mayormente inmerso en el sustrato.
Conidioforos solitarios o en pequefios grupos, erectos, rectos o flexuosos, a
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veces geniculados, cilindricos, pardo pélidos a pardos, septados, lisos,
hasta de 100 pm de largo por 5-9 pm de grueso, usualmente con varias cica-
trices conidiales. Conidios solitarios u ocasionalmente en cadenas de 2,
obclaviformes, rostrados, con el cuello muy largo, pardo palidos a pardo
dorados, con 6-9 septos transversales y a veces muchos septos longitudinales
y oblicuos, lisos o verrugosos, de 110-200 pm de largo por 12-22 pm de
grueso en la parte més ancha; cuello pardo palido, septado, sin ramificar,
a menudo mucho més largo que el cuerpo, de 3.5-5 pm de grueso en la base,
estrechandose hasta 1-2.5 pm.

Habitat: Patégeno sobre hojas de Cucumis sativus L., de Cucumis mel6é y
de Cucurbita pepo L.

Material colectado en Cuba: Prov. Granma, Peralejo, Bayamo, 1966; La
Pupa, Bayamo, 1966. Prov. de Guantdnamo, Mata Abajo, 1966 (URTIAGA inédito).
Ver también SEIDEL (1976) y ARNOLD (1986).

Distribuciéon: Arabia Saudita, Australia, Canada, Chile, Chipre, Cuba,
EE.UU., Francia, Kenya, Libia, Nueva Zelandia, Nigeria, Sierra Leona, Sud-
africa, Sudan, Trinidad, Venezuela, Zambia, Zimbabwe.

Causa el tizén de la hoja de las cucurbiticeas, a menudo de impor-
tancia economica. Las manchas son primero pequefas,circulares, blanquecinas
o de color canela, mas tarde se expanden y se hacen a menudo zonales, con un
margen pardo claro sobre el lado superior de la hoja. También aparece sobre
los frutos y se dice que invierna en el suelo. Entre las plantas hospeda-
doras se incluyen la calabaza, el melén de agua, el de castilla y el pepino
(segun ELLIS 1971).

Alternaria dauci (KLihn)Groves et Skolko (Fig. 6)

Can. J. Res., Sect. C. 22: 222. 1944.
Syn.: Sporidesmium exitiosum Kuhn var. dauci Kuhn, Hedwigia, 1: 91.
1855.
Macrosporium carotae Ellis et Langlois, J. Mycol. s: 36. 1890.
Alternarla carotae (Ellis et Langlois) Stevenson et Wellmann, 3.
Wash. Acad. Sei. 34: 263. 1944.
Colonias dispersas. Micelio mayormente inmerso en el sustrato. Conidi6foros
solitarios o0 en pequefios grupos, rectos o flexuosos, a veces geniculados,
pardo olivaceo palidos o pardos, septados, lisos, hasta de 80 pm de largo
por 6-10 pm de grueso. Conidios usualmente solitarios, ocasionalmente en
cadenas de 2, rectos o curvos, obclaviformes, rostrados, al principio pardo
olivaceo palidos, tornandose pardos con la edad, con 7-11 septos transver-
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sales y uno o varios septos longitudinales y oblicuos, de 100-450 jun de
largo por 16-25 pm de grueso en la parte més ancha; cuello a menudo ramifi-
cado. alcanzando hasta 3 veces el largo del cuerpo del conidio, flexuoso,
hialino o palido, de 5-7 pm de grueso en la base, adelgazando hasta 1-3 pm

Habitat: Sobre hojas de Daucus carota L. var. sativa O.C.

Material colectado en Cuba: prov. Granma, Bayamo, 1966 (URTIAGA iné-
dito). Ver también SEIDEL (1976) y ARNOD (1906).

Distribuciéon: Alemania, Australia, Austria, Bermudas, Brasil, Canada,
Congo, Cuba, Dinamarca, EE.UU., Filipinas, Francia, Ghana, Honduras, India,
Inglaterra, lIsrael, Jamaica, Japén, Kenya, Malawi, Malasia, Nicaragua, Perq,
Puerto Rico, Sri Lanka, Sudafrica, Salvador, Tanzania, Trinidad-Tobago,
URSS, Venezuela, Zambia, Zimbabwe.

Causa el tizén de la hoja de la zanahoria y ha sido reportado sobre
otras umbelliferas. Afecta las hojas y los peciolos volviéndolos amarillos
y luego pardos o negros.

Alternarla gomphrenae Togashi (Fig. 7/2)

Bull. Imp. Agrie. For., Morioka 9: 1—16. 1926.

Colonias anfigenas, pero mayormente epifitas. Micelio inmerso en el
sustrato. Conidiéforos en fasciculos, que emergen a través de los estomas,
pardos, septados, lisos, hasta de 120 pm de largo por 6-9 pm de grueso, con
1-3 cicatrices. Conidios rectos o curvos, obclaviformes, rostrados, pardo
dorados, con el cuello usualmente palido y més corto que el cuerpo del
conidio, mayormente hasta de un tercio de la longitud de la espora, con 8-11
septos transversales y raramente un septo longitudinal, de 70-140 pm de
largo por 11-15 pm de grueso en la parte més ancha; cuello de 2-3 pm de
grueso.

Habitat: Sobre hojas de Gomphrena globosa L.

Material colectado en Cuba: Reportado para Cuba por ELLIS (1976).

Distribucion: Birmania, Cuba, India, Jamaica, Jap6n, Malasia, Sabah,
Sri Lanka, Trinidad-Tobago.

Causa manchas hasta de 8 mm de diametro, las cuales son orbiculares,
de color amarillento a gris, con los bordes rojos o purpdreos (segun ELLIS
1976).

Alternaria helianthi (Hansf.)Tubaki et Nishihara (Fig. 7/1)

Trans. Br. Mycol. Soc. s3_: 147—149. 1969.
Syn.: Helminthosporium helianthi Hansford 1943.
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Colonias dispersas, grises, finamente pelosas. Micelio parte inmerso en el
sustrato. Conidi6éforos solitarios o en fasciculos, sin ramificar, rectos o
ligeramente flexuosos, a veces geniculados, pardi palidos a pardo olivaceos,
septados, lisos, hasta de 100 pm de largo por 6-9 pm de grueso. Conidios
mayormente solitarios, pero ocasionalmente en cadenas de 2, rectos cilindri-
cos o raramente obclaviformes, redondeados en los extremos, subhialinos a
pardo olivaceo palidos o pardo dorados, sin cuello, con 2-10 septos trans-
versales u ocasionalmente uno o més septos longitudinales y oblicuos, a
veces constrefiidos en los septos, lisos, de 35-140 pm de largo por 11-30 pm
de grueso en la parte més ancha.

Haéabitat: Sobre hojas, tallos y pétalos de girasol (Helianthus an-
nuus L.).

Material colectado en Cuba: Prov. de Villa Clara, Empresa de Flores
Sagua, 1984.

Distribucion: Argentina, Australia, Cuba, India, Capén, Malawi, Tan-
zania, Uganda, Zambia.

Sobre hojas causa manchas pardas orbiculares las cuales son a veces
zonadas o grises en el centro y pueden tener un margen amarillo; manchas
negras, redondas o alargadas se forman sobre tallos y usualmente pequefias
manchas pardas sobre los pétalos (segun ELLIS 1976).

Alternarla longipes (Ellis et Everh.)Mason (Fig. 8/1)

Mycol. Pap. 2: 19. 1920.

Syn.: Macrosporium longipes Ellis et Everh., J. Mycol. 1_: 134. 1892.
Colonias anfigenas. Micelio mayormente inmerso en el sustrato. Conidi6foros
solitarios o0 en grupos, erectos 0 ascendentes, sin ramificar o flojamente
ramificados, rectos o flexuosos, cilindricos, pardo olivaceo palidos, sep-
tados, lisos, hasta de 80 jm de largo por 3-5 pm de grueso, con una o varias
cicatrices conidiales. Conidios a veces solitarios, pero usualmente en
cadenas, obclaviformes, rostrados, palidos a pardo palidos, con 5-6 septos
transversales y uno a varios septos longitudinales u oblicuos, lisos o ver-
rugosos; de 35-110 pm de longitud por 11-21 pm de grueso en la parte més
ancha, adelgazando gradualmente hacia el cuello pardo palido, que alcanza
usualmente un tercio a un medio de la longitud total y mide 2-5 pm de
grosor, abultdndose ligeramente hacia el apice.

Habitat: Sobre hojas de Nicotiana tabacum L.

Material colectado en Cuba: Ver KREISEL (1971) y ARNOD (1986).
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Distribucion: Alemania, Bolivia, China, Colombia, Congo, Cuba, EE.UU.,
Holanda, Hungria, India, Indonesia, Italia, Jamaica, Japon, Malawi, Marrue-
cos, Mauritania, Mozambique, Nepal, Nueva Guinea, Panama, Paquistan, Polo-
nia, Rumania, Sabah, Sudafrica, Sudan, Tanzania, Uganda, Venezuela, Yugo-
slavia, Zambia, Zimbabwe.

Sobre tabaco causa la mancha parda. Las manchas aparecen primero en
las hojas inferiores y son orbiculares, pardas y zonadas. Toda la hoja se
vuelve parda y las manchas aparecen con un matiz més palido que las areas
gue la rodean. Las hojas superiores y a veces los tallos pueden infestarse
(segun ELLIS 1971).

Alternarla longissima Deighton et MacGarvie (Fig. 9)

Mycol. Pap. N3: 10. 1960.

Colonias dispersas, oscuras. Micelio parte superficial y parte inmerso
en el sustrato. Conidiéforos sin ramificar o flojamente ramificados, rectos
o flexuosos, algo abultados en el apice, pardo palidos, septados, lisos, de
60-170 k 3.5-7 jum Conidios solitarios o catenulados con diversidad en la
forma y en el tamafio, a veces muy largos, obclaviformes o con un cuerpo
basal subcilindrico, compuesto por pocas células, con un cuello largo y
estrecho, ocasionalmente con constricciones o nudosidades, mayormente con
septos transversales y a veces con septos longitudinales y oblicuos, de
35-220 X7-10 pm. Clamidosporas oscuras, multicelulares y muriformes aparecen
a veces, con paredes mes gruesas que los conidios, de 20-45 x 12-24 pm.

Habitat: Sobre hojas de Annona squamosa L., de Digitaria insularis y
sobre hojas de bromeliacea. f

Material colectado en Cuba: Prov. de Pinar del Rio, Sierra del Rosa-
rio, Loma El Sal6n, col. A MERCADO, 20. V. 1977 (HAOM 2571; 1. IX. 1977
(HACM 2843). Prov. Granma, Bayamo, col. R URTIAGA, 1967.

Distribucién: Cuba, EE.UU., Egipto, Guinea, India, Lao, Malasia, Ne-
pal, Nigeria, Sierra Leona, Sudan, Tanzania, Zambia.

También se ha reportado esta especie sobre granos de polen de maiz
caidos, sobre cascaras y granos de arroz y de Sorghum sp. y sobre hojas de
muy diversas plantas, a menudo mezclada con otros hongos (ELLIS 1971).

Alternarla macrospora Zimm. (Fig. 10/2)

Ber. Land- u. Forstw. Dt. Ustafr. 2: 24. 1904.
Syn.: Sporidesmium longipedicillatum Reichert, Bot. Jb. 56: 723. 1921.
Alternarla longipedicellata Snowden, Uganda Rep. 1926: 31, 1927.
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Colonias sobre hojas, anfigenas. Micelio parte inmerso en el sustrato. Coni-
di6foros solitarios o en grupos, erectos, sin ramificar, rectos o flexuosos,
casi cilindricos o adelgazando ligeramente hacia el &pice, pardo palidos a
pardos, septados, lisos, con una o varias cicatrices conidiales, hasta de 80
pm de largo por 4-9 pm de grueso. Conidios solitarios o a veces en cadenas
de 2, rectos o curvos, obclaviformes o con el cuerpo del conidio elipsoidal,
adelgazando abruptamente hasta un cuello muy estrecho, pardo rojizos a pardo
rojizo oscuros, con 4-9 septos transversales y varios septos longitudinales
y oblicuos, a menudo ligeramente constrefiidos en los septos, finamente ver-
rugosos, de 90-180 pm de largo por 15-22 pm de grueso en la parte més ancha;
cuello sin ramificar, palido, que alcanza en longitud 1-2 veces la longitud
del cuerpo, de 1-1.5 pm de grueso.

Habitat: Sobre hojas de Gossypium hirsutum L. y de Gossypium barba-
dense L.

Material colectado en Cuba: Ver KREISEL (1971), FERNANDEZ ROSENADA
(1973), SEIDEL (1976) y ARNOD (1986).

Distribucion: Australia, Brasil, China, Congo, Cuba, Etiopia, Francia,
Ghana, Guadalupe, India, Italia, Japén, Malawi, Marruecos, Nigeria, Replb-
lica Centroafricana, Rumania, Senegal, Sudafrica, Sudan, Tanzania, Trinidad-
Tobago, Uganda, Venezuela, Zambia, Zimbabwe.

Sobre hojas de algodon y de otras plantas causa manchas pardas
pequefias, circulares, con un borde estrecho puarpura. Estas manchas pueden
expandirse y més tarde presentan centros agrietados, grises, secos. Sobre
brotes, flores y capsulas se forman lesiones redondas, pequefias, sobre areas
glandulares, alternando con los puntos de insercion de las bracteas sobre
el receptaculo (segun ELLIS 1971).

Alternarla porri (Ellis)Cif. (Fig. 4/1)

J. Dep. Agrie. P. Rico jTi_: 30. 1930.
Syn.: Macrosporium porri Ellis, Grevillea 8: 12. 1879.

Colonias dispersas. Micelio mayormente inmerso en el sustrato. Conidi6foros
solitarios 0 en grupos, rectos o flexuosos, a veces geniculados, pardo
palidos a pardos, hasta de 100 pm de largo por 4-8.5 pm de grueso, con una a
varias cicatrices conidiales. Conidios usualmente solitarios, rectos o cur-
vos, obclaviformes, o con el cuerpo del conidio elipsoidal, adelgazando
hasta el cuello, pardo palidos a pardo dorados, con 8-11 septos transver-
sales y con uno a varios septos longitudinales u oblicuos, de 90-270 pm de
largo por 12-10.5 pm de grueso en la parte més ancha; cuello flexuoso,
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palido, aproximadamente igual o més corto o més largo que la longitud del
cuerpo, de 2-4 )imde grueso.

Habitat: Sobre Allium cepa L. y Allium sativum L.

Material colectado en Cuba: Prov. Granma, Media Luna (IMI-119394);
Prov. de Guantinamo, Mata Abajo, col. R URTIAGA 1960. Prov. Ciudad de la
Habana, Estacion Agronomica de Santiago de las Vegas, col. R TEXIDOR, 13.
I. 1961, Herbario CH BARKER (SV) HAC. Prov. Habana, Catalina de Glines,
col. H KREISEL 1969. Ver también SEIDEL (1976) y ARNOLD (19B6).

Distribucion: Alemania, Argentina, Australia, Brasil, Bulgaria, Cana-
da, Colombia, Cuba, Dinamarca, Egipto, EE.UU., Etiopia, Filipinas, Ghana,
Holanda, Honduras, Hong Kong, India, Irak, Israel, Damaica, Japon, Kenya,
Malasia, Malawi, Mauritania, Nicaragua, Nigeria, Nueva Zelandia, Paquistan,
Polonia, Portugal, Puerto Rico, Rumania, Sabah, Salvador, Tailandia, Taiwan,
Tanzania, Uganda, URSS, Venezuela, Vietnam, Yugoslavia, Zambia, Zimbabwe.

Sobre varias especies de Allium causa "mancha o pustula purpura”. Las
manchas de las hojas son a menudo elipticas, grandes y coloreadas con algin
tono de purpura, a veces con un borde ancho, pardo palido o amarillo.

Alternarla raphani Groves et Skolko (Fig. 3/2)

Can. J. Res., Sect. C. 22: 227. 1944.

Syn.: Alternarla mattiolae Neergaard? Danish species of Alternarla and

Stemphylium p. 177, 1945.

Colonias dispersas. Micelio mayormente inmerso en el sustrato. Conidiéforos
sin ramificar u ocasionalmente ramificados, pardo olivaceos, septados, Ii-
sos, a veces abultandose ligeramente en el é&pice y usualmente con una cica-
triz conidial;, hasta de 150 jum de largo por 3-7 pm de grueso. Conidios
cominmente en cadenas de 2-3, rectos o ligeramente curvos, obclaviformes o
elipsoidales, generalmente con un cuello corto, pardo dorado oscuros a pardo
olivaceos, con 3-7 septos transversales y varios septos longitudinales u
oblicuos, constrefiidos en los septos, lisos o0 a veces finamente verrugosos;
de 50-130 pm de largo por 14-30 pm de grueso en la parte més ancha. Clami-
dosporas abundantes producidas en cultivos, al principio unicelulares,
redondas y ya maduras irregulares y con muchas células, pardas.

Habitat: Sobre Raphanus sativus L.

Material colectado en Cuba: Ver FERNANDEZ ROSENADA (1973), SEIDEL
(1976) y ARNOD (1986).

Distribuciéon: Canada, Cuba, Dinamarca, Egipto, EE.UU., Grecia, Holan-
da, India, Japon.
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Produce manchas negras, hasta de 4 nm de diametro sobre cépsulas con
semillas de rdbano. También se ha reportado sobre Matthiola incana y otras
cruciferas (segun ELLIS 1971).

Alternarla ricini (Yoshii) Hansford (Fig. 10/1)

Proc. Linn. Soc. Lond. 1942—1943: 52" 1943.
Syn.: Macrosporium ricini Yoshii, Bull. Sei. Fak. terk. Kjusu Univ. 3:
327. 1929.
Colonias anfigenas. Micelio mayormente inmerso en el sustrato. Conidi6foros
solitarios o en grupos, erectos, sin ramificar, rectos o flexuosos, casi
cilindricos o bastante més gruesos hacia la base, pardo palidos, septados,
lisos, con una o varias cicatrices conidiales, hasta de 00 pm de largo por
5-9 pm de grueso. Conidios solitarios u ocasionalmente en cadenas de dos,
rectos o curvos, obclaviformes, o con el cuerpo del conidio elipsoidal,
adelgazando casi abruptamente hasta un cuello muy estrecho, pardo palidos,
pardo rojizos o pardo dorados, con 5-10 septos transversales y varios septos
longitudinales y oblicuos, a veces constreflidos en los septos, lisos de
70-170 pm de largo por 13-27 pm de grueso en la parte més ancha; cuello sin
ramificar, palido, de longitud igual o dos veces més largos que el cuerpo,
de 1-1.5 pm de grueso.

Habitat: Sobre hojas y capsulas de Ricinus communis L.

Material colectado en Cuba: Ver FERNANDEZ ROSENADA (1973) y ARNOD
(1986).

Distribuciéon: Bulgaria, Costa de Marfil, Cuba, EE.UU., Etiopia, India,
Japon, Kenya, Malawi, Nueva Guinea, Paquistan, Rumania, Senegal, Sudan,
Tailandia, Tanzania, Uganda, Vietnam, Zambia, Zimbabwe.

Sobre ricino a veces causa severos danos a los semilleros, hojas e
inflorescencias. Las manchas de las hojas son irregulares, variables en
tamafio, pero a menudo muy grandes, pardas, zonadas, rodeadas por un halo
amarillo. Hay dos tipos de sintomas sobre capsulas: uno que produce repen-
tina marchitez, decoloracion purpura o pardo oscura, colapso del pedicelo,
pocas semillas, fracaso de una dehiscencia normal, y otro caracterizado por
un hundimiento unilateral de un é&rea que gradualmente se agranda hasta
cubrir la capsula completa. Todos los racimos y primordios florales pueden
morir. Es comin la defoliacion prematura (segun ELLIS 1971).
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Alternaria solani Sorauer (Fig. 11/1)

Z. Pflkrankh. 6: 6. 1896.

Syn.: Macrosporium solani Ellis et Martin, An Nat. 16% 1003. 1882.
Colonias dispersas. Micelio mayormente inmerso en el sustrato. Conidi6foros
solitarios o en pequefios grupos, rectos o flexuosos, pardo palidos o pardo
olivaceos, septados, lisos, hasta de 100 jm de largo por 4.5-8.5 pm de
grueso. Conidios usualmente solitarios, rectos o ligeramente flexuosos, ob-
claviformes o elipsoidales, con cuello muy largo, pardo palidos, pardo dora-
do palidos o pardo olivaceos, con 10-30 septos transversales y pocos o sin
septos longitudinales u oblicuos, lisos, de 90-260 pm de largo por 8-16 pm
de grueso en la parte més ancha; cuello de longitud igual o algo més que el
cuerpo, flexuoso, palido, a veces ramificado, de 2-4.5 jum de grueso.

Habitat: Sobre hojas y frutos de Lycopersicum esculentum M ili., sobre
Solanum tuberosum L., Solanum melongena L., Capsicum annuum L. y Datura sua-
veolens H.B.K.

Material colectado en Cuba: Prov. Granma, Bayamo, 1966 (URTIAGA 1986).
Prov. Ciudad de la Habana, Estaciéon Experimental Agronémica de Santiago de
las Vegas, col. R GONZALEZ Herbario CH BAKER (SV) HAC. Prov. Habana, Cata-
lina de Gilines, col. H. KREISEL 1969. Ver también SEIDEL (1976) y ARNOD
(1986).

Distribucion: cosmpolita.

Se encuentra mayormente sobre papa, tomate, berenjena y otras solana-
ceas y también ha sido reportada sobre otros hospederos. Causa el tizén
temprano de las papas, afectando todas las partes sobre el terreno. Sobre
hojas causa manchas redondas, ovales o irregulares, pardas a pardo oscuras,
a menudoconcentricamente arrugadas.

Alternaria sonchi J. J. Davis, apud. J. A. Elliot (Fig. 11/2)

Bot. Gaz. 62: 416. 1916.

Colonias anfigenas. Micelio mayormente inmerso en el sustrato. Coni-
diéforos solitarios o en grupos, rectos o flexuosos, a veces geniculados,
pardo palidos, pardo olivaceo palido o pardos, septados, lisos, hasta de 75
pm de largo por 4.5-9 pm de grueso, con una o varias cicatrices conidiales.
Conidios solitarios o a veces en cadenas muy cortas, rectos o curvos, ob-
claviformes o coénicos, con un cuello corto y grueso, con la base ampliamente
redondeada, pardo palidos, pardo dorados o pardo olivaceos, con 4-8 septos
transversales y varios o sin septos longitudinales u oblicuos, a menudo
constrefiidos en los septos, lisos o finamente verrugosos, de 55-125 pm de
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largo por 14-24.5 pm de grueso en la parte més ancha; cuello de 4-9.5 pm de
grueso.

Habitat: Sobre Sonchus sp. y Lactuca sativa L.

Material colectado en Cuba: Prov. Ciudad de la Habana, Estaciéon Ex-
perimental Agronémica Santiago de las Vegas, col. A VAZQUEZ DIAZ, Herbario
CH. BAKER (SV) HAC (KREISEL 1971). Ver también SEIDEL (1976) y ARNOLD (1986).

Distribuciéon: Cuba, Chipre, EE.UU., Etiopia, Kenya, Inglaterra, Libia,
Mauritania, Sudan, Uganda, Zambia.

Se ha reportado sobre hojas de distintas especies de Sonchus que in-
cluyen S. oleraceus y S. asper y también sobre especies de Lactuca. Causa
manchas més o menos redondas, pardo grisosas arriba, con un margen estrecho
purpura. (Segun ELLIS 1971.)

Alternarla tenuissima (Kunze ex Pers.)Wiltshire (Fig. 8/2)

Trans. Br. Mycol. Soc. 18: 157. 1933.
Syn.: Helminthosporium tenuissimum Kunze en C. G et T.F.L. Nees, Nova

Acta Acad. Caesar. Leop. Carol. 9o: 242. 1818; Persoon, Mycol.

Eur. i: 18. 1822.

Macrosporium tenuissimum Fr., Syst. Mycol. (3: 374. 1832.
'‘Colonias dispersas. Micelio mayormente inmerso en el sustrato. Conidiéforos
solitarios o en grupos, sin ramificar o ramificados, rectos o flexuosos, més
o mencs cilindricos, pardo palidos, con una o varias cicatrices conidiales,
.septados, lisos, hasta de 105 pm de largo por 3.5-6.2 pm de grueso. Conidios
solitarios o en cortas cadenas, rectos o curvos, obclaviformes, con el
cuerpo del conidio elipsoidal, adelgazando gradualmente hasta el cuello que
alpanza una longitud igual a la mitad de la longitud del conidio, pero
usualmente nmés corto, de 2-4 pm de grueso, frecuentemente abultado en el
apice, de 4-5 pm de grueso, donde puede haber varias cicatrices, pardo pa-
lidos a pardo dorado claros, generalmente con 3-8 septos transversales y
varios septos longitudinales u oblicuos, ligeramente constrefiidos en los
septos o no constrefiidos, usualmente lisos, a veces finamente verrugosos,
de 20-85 pm de largo por 7-18.5 pm de grueso en la parte més ancha.

Habitat: Sobre hojas de Paspalum fimbriatum H.B.K., de Xanthosoma sa-
gittifolium Schott, de Musa paradisiaca L., de Lactuca sativa L., de Ipomoea
batatas L., de Polyscias guilfoylei Bailey, sobre flores de Althaea rosea
Cav., sobre frutos de Capsicum annuum L., sobre peciolo de la hoja muerta de
Roystonea regia (H.B.K.) O.F.Cook., y tallos herbaceos muertos no identi-
ficados.
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Material colectado en Cuba: Prov. Granma, Media Luna, 1966 IMI-
126078); Bayamo, 1966; Las Ovejas, Bayamo, 1966; Jardin Botanico de Granma,
Los Mameyes, cerca de Guisa, col. V. HOLUBOVA JECHOVA, 16. V. 1985 (PRM).
Prov. Las Tunas, El Congo, Puerto Padre, 1966. Prov. de Santiago de Cuba,
Daiquiri, Parque Baconao, col. V. HOLUBOVA-JECHOVA, 26. V. 19B5 (PRM).

Distribucion: cosmopolita.

Extremadamente comin y reportada sobre muchas plantas, usualmente més
como un invasor secundario que como un parasito primario.
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Fin- 1. 1) Alternarla alternate (Fr.) Keissler eonidiéforos y conidios;

2) Alternarla brassicicola (Sch.) W iltshire eonidiéforos y conidios
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Fig. 2. Alternarla brassicae (Berk.)Sacc. conidiéforos y conidios



Fig. 3. 1) Alternarla citri Ellis et Pierce apud Pierce conidi6foros y conidios;
2) Alternarla raphani Groves et Skolko conidi6foros y conidios
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Cif conidi6foros y conidios;
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y conidios

Fin. 4, 1) Alternarla porri
2) Alternarla cucumerina (E Ilis et Everh.)Elliot conidi6éforos
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Fig. 5. MtPT-naria crassa (Saco.) Rands conidiéforos y conidios
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1) Alternaria helianthi (Hansf.) Tubaki et Nishihara

2) Alternaria

gomphrenae Togashi conidiéforos
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Fig. 8. 1) Alternarla longipes (E Ilis et Ever.) Mason conidi6éforos

2) Alternarla

tenuissima (Kunze et Pers.) Wiltshire conidi6éforos

y conidios

y conidios
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Fig. 9. Alternarla longissima Deighton et MacGarvie conidi6foros y conidios
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Fig.

10.
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1) Alternarla ricini (Yoshii)

2) Alternarla macrospora Ziirni.

. MENA PORTALES

Hansford conidi6foros y conidios;

conidi6éforos y conidios



Fig. 11. Alternarla solani Sorauer conidi6foros y conidios
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Fig. 12. Alternarla sonchi 3.3. Davis apud 3.A. Elliot conidiéforos y conidios
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NUEVOS 0 RAROS HIFOMICETES DE CUBA V II.

ESPECIES ENTEROBLASTICAS

A. MERCADO SIERRA y 0. MENA PORTALES

Instituto de Ecologia y Sistematica Academia de Ciencias de Cuba

(Recibido: 5 Noviembre 1991)

Nine species of hyphomycetes with enteroblastic conidiogenesis are described
here. They were collected in several localities from Cuba. Three species are new for
science and are convenient illustrated. The remaining 6 taxa are new report for our
country and are scanty recorded in the world literature.

Introduccién

Continuando el estudio taxondémico de los hifomicetes de Cuba y la
serie de trabajos sobre taxones nuevos o raros encontrados recientemente en
el pais, presentamos en el presente articulo una relacién de 9 especies con
conididgénesis enteroblastica, de las cuales tres constituyen nuevos taxones
para la ciencia. Los ejemplares y tipos se encuentran depositados en el her-
bario de hongos del Instituto de Ecologia y Sistematica de la Academia de
Ciencias de Cuba (HACM).

Descripciones y Discusién

Corynespora gigaspora (Berk, et Broome)M.B. Ellis
Mycol. Pap. 65: 7. 1957.

Syn.: Helminthosporium gigasporum Berk, et Broome, 3. Linn. Londres
14: 98. 1073.
Helminthosporium guaraniticum Speg., Annal. Soc. Cient. Arg. 2:
212. 1006.

Helminthosporium gigasporum Berk, et Broome subs, javanicum
Penz. et Saccardo, Malpighia 15: 247. 1901.
Colonias dispersas, pardo oscuras a negras, pelosas. Micelio inmerso
en el substrato, compuesto por hifas pardo pélidas a oscuras, de 2-6 pm de
grueso. Estroma pardo oscuro, hemisférico o aplanado, parte superficial y

Akadémiai Kiadé, Budapest
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parte inmerso, seudoparenquimatico, de 20-60 pm de profundidad por 5-120 pm
de ancho. Conidiéforos solitarios o en pequefios fasciculos, rectos of fle-
xuosos, sin ramificar, pardo rojizo oscruos, septados, hasta con 4 proli-
feraciones cilindricas sucesivas, 500-900 (-1230) pm de largo, por 11-23 pm
de grueso, aguzandose hasta 10-13 pm en el apice. Conidios solitarios,
ocasionalmente en cortas cadenas, obclaviformes, rostrados, rectos o curvos,
pardo dorado palidos a sscuros, con 8-25 (-52) seudoseptos (a veces con los
septos muy ligeramente notables, lisos (82-) 100-150 (-270) x 16-27 pm,
truncados y 6-10 pm de ancho en la cicatriz basal oscura, 3.5-5 pm de ancho
en el apice.

Hé&bitat: Sobre ramas muertas no determinadas.

Material colectado en Cuba: Prov. de Sancti Spiritus, Sierra del
Escambray, cerca de Jibacoa, col. V. HOLUBOVA-OECHOVA, 18. Il1l. 1981 (PRM
825408); Prov. de Camaguey, Sierra de Cubitas, Hoyo de Bonet, col. J. VENA Yy
V. MARTINEZ, 18. XII. 1985 (HACM 8035, 8039).

Distribucién: Esta especie es conocida solo de Australia y Sri Lanka
donde fue colectada sobre madera muerta (ELLIS 1957) y ahora de Cuba.

Corynespora kamatii (Vasant Rao)M.B. E llis

More Dematiaceous Hyphomycetes, p. 376—377. 1976.
Syn.: Dendographium kamatii Vasant Rao, Curr. Sei. Bangalore 32" 473—
474, 1963.

Colonias dispersas, pardo oscuras, pelosas. Micelio inmerso en el
substrato, compuesto por hifas pardo palidas a pardas, de 2.5-4.8 pm de
grueso. Conidiéforos en fasciculos, estrechamente agrupados juntos para
formar un sinema, hasta de 1400 pm de largo por 30-80 (-120) pm de ancho,
alcanzando en la base un ancho de 180 pm; los conidi6foros individualmente
son pardo palidos con 1-2 proliferaciones percurrentes, 3-4 pm de grueso en
el medio, ensanchandose hasta 5-6.5 pm en el apice. Conidios obclaviformes,
rectos o curvos, con 7-12 seudoseptos, pajizos a pardo palidos, lisis, (44-)
60-70 (-150) x 10-13 pm con la cicatriz basal truncada, gruesa y oscura, de
4-5.5 pm de ancho.

Habitat: Sobre ramas y tallos muertos de Cissus sp.

Material colectado en Cuba: Prov. de Santiago de Cuba, Sierra de la
Gran Piedra, Reserva Natural Isabelica Norte, col. J. NMENA 22. V. 1985
(HAMOM 7639); y en el area del museo de la Isabelica, col. J. MENA 23. V.

1985 (HACM 7695).
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Distribucion: La especie es conocida solo de la India donde fue colec-
tada sobre tallos muertos de Vitis sp. (ELLIS 1976) y ahora de Cuba.

Craspedodidymum cubense Mena et Mercado sp. nov. (Fig. 1)

Coliniae effusae, brunneae. Mycelium in substrato immersum ex hyphis
ramosis, septatis, brunneis, laevibus. Conidiophora magnifilamentosa, mono-
flamentosa, erecta, recta vel flexuosa, non ramosa, septata, plerunque
percurrentes, brunnea vel atrobrunnea, apicem versus pallide brunnea, laevia;
ad 460 pm longa 8-10 pm crassa ad basim, 5-7.5 pm ad apicem. Cellulae coni-
dlogenae phialidicae, percurrentes 18-26 pm longae, 8-12 (-14) pm crassae
cum conspicuo collaretto 6-8 pm longo et 7.5-10.5 (-12.5) pmcrasso. Conidia
solitaria, subsphaerica, obovata vel pyriformia, brunnea vel atro-brunnea,
aseptata, laevia, 11.5-15 x 10.5-13 pm.

i Holotypus: HMM 7218. In rachide emortui Coccothrinacis sp. Prov.
Sancti Spiritus, Sierra del Escambray, Pico Potrerillo. col. 3. MENA
18. VII. 1984.

Colonias dispersas, pardas a pardo olivaceas. Micelio mayormente in -
merso en el substrato, compuesto por hifas ramificadas pardas, septadas,
lisas. Conidiéforos sin ramificar, erectos, rectos o flexuosos, a veces
percurrentes, pardo oscuros hacia la base y centro, tornandose pardo algo
pélidos hacia el apice, septados, lisos, hasta de 460 pm de largo por 8-10 pm
de grueso en la base y 5-7.5 pm debajo de la célula conidiégena; hasta con 4
proliferaciones percurrentes (mayormente 2). Células conidiégenas fiali-
dicas, de 18-26 pm de largo por 8-12 (-14) pm de grosor. Collarin grande de
6-8 pm de alto por 7.5-10.5 (-12.5) pm de grosor en la boca. Conidios soli-
tarios, subesféricos, obovoides o piriformes, pardo oscuros, sin septos,
lisos de 11.5-15 x 10.5-13 pm.

Habitat: Sobre raquis de la hoja muerta de Coccothrinax sp.

Material colectado en Cuba: Prov. de Sancti Spiritus, Sierra del
Escambray, ladera morte del Pico Potrerillo, col. J. MENA 18. VII. 1984
(HAOM 7218-Holétipo).

Distribucién: Cuba.

Esta especie esta relacionada con C. pulneyensis (Subramanian et Bhat
1937), pero se diferencia de ésta fundamentalmente por la forma y dimen-
siones de los conidios. C. cubense también se asemeja a C. abigianense
(Lunghini et Onofri 1980) pero esta otra especie presenta los conidios obo-
voides o esféricos papilados y las células conidibgenas ocasionalmente
polifialidicas con collarines més pequefios y estrechos.
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Fin. 1. Craspedodidymum cubense sp.nov. Conidi6foros, fidlides con collarin y conidios

Exosporium pterocarpi M.B. Ellis

Mycol. Pap. 82: 36-37. 1961.

Syn.: Helminthosporium obovatum Masse, Kew Bull. p. 359. 1912.

Colonias dispersas, pardo pdlidas a pardas, pelosas. Micelio inmerso
gn el sustrato, compuesto por hitas ramificadas, subhialinas a pardo o li-
vaceo palidas, septadas, lisas, de 2-6 pm de grosor. Estroma Inmerso, seudo-
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parenquimatico, pardo, hasta de 200 pm de ancho. Conidiéforos cespitosos, no
ramificados, rectos o flexuosos, en ocasiones con nudos o engrosamientos que
se forman al proliferar los conidiéforos, pardo rojizos, septados, lisos en
casi toda su extension, pero frecuentemente verrugosos hacia el apice, hasta
de 310 pm de longitud, pero generalmente més pequefios (100-160 pm), de 7-7.5
pm de grosor, de 9-14 pm en el apice claviforme, percurrentes, con cica-
trices poco notables. Conidios solitarios, rectos o curvos, obclaviformes a
rostrados, subhialinos a pardo olivaceos, con una cicatriz oscura en la
base, con 6-15 (-18) seudoseptos, lisos, de 51-156x12-14 pm, de 3.5-7 pm de
grosor cerca del apice, de 4.5-5.5 pm en la base.

Habitat: Sobre ramas muertas de Passiflora sp. y ramas y tallos herba-
ceos no identificados.

Material colectado en Cuba: Prov. de Sancti Spiritus, sur de Cayo
Caguanes, col. J. MENA 19. XII. 1934 (HAOM 7280); Prov. de Camagliey, Sierra
de Cubitas, Hoyo de Bonet, col. J. MENA y V. MARTINEZ, 18. XIl. 1985 (HACM
8052); camino de Vilato a Lesea, col. J. MBENA y V. MARTINEZ, 12. |. 1986
(HAOM 8097); Prov. Granma, alrededores de Guisa, col. 3. MENA 15. V. 1985
(HAOM 7469, 7470, 7472); col. V. HOLUBOVA-JECHOVA, 15. V. 1985 (PRM); Sierra
Maestra, cerca del Zapote, col. 3. MENA 19. V. 1985 (HACM 7568); Prov. de
Guantdnamo, Rio Guaba, col. A. MERCADO 31. V. 1985 (HAQM 7312).

Distribucién: Malasia (ELLIS 1961) y ahora en Cuba.

El hallazgo de Exosporium pterocarpi en Cuba constituye el segundo
reporte a nivel mundial de esta especie, ya que con anterioridad solo se
habia encontrado sobre hojas de Pterocarpus en Malasia.

Los conidios de los ejemplares cubanos presentan mayor longitud y
nimero de seudoseptos que lo reportado por ELLIS (1961) para esta especie,
de 51-156 pm de longitud y de 6-15 (-18) seudoseptos por 60-115 (84) pm de
longitud y de 3-12 seudoseptos respectivamente.

Fuscophialis cubensis Mercado et Mena sp. nov. (Fig. 2)

Coloniae effusae, brunneae. Mycelium partim superficiale et partim in
substrato immersum. Conidiophora solitaria, magnifilamentosa, monofilamen-
tosa non ramosa, olivdcea vel brunnea, septata, laevia, apicem versus pal-
lide brunnea vel sub-hyalina 10-50 x 3.5-6 pm. Cellulae conidiogenae phiali-
dicae, cylindricae vel conicae cum conspicuo collaretto ad 1.8 pm diametra.
Conidia solitaria, obclaviformia, hyalina vel subhyalina, aseptata, laevia,
15-40 x 2-3 pm
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Fin. 2. Fuscophialis cubensis sp.nov.
Conidi6foros sobre setas de Beltrania rhombica Piroz. Fiadlides con collarin y fialoconidios
aseptados

Holotypus: HACOM 1666. Supra folia coacervata putrida et parasitica in
setis Beltraniae rhombicae Piroz. in foliis Calophylli antillani Britton.
Prov. Santiago de Cuba, Sierra de la Gran Piedra, Reserva Isabelica Norte,
col. J. MENA 23. V. 1905.
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Colonias dispersas, pardas, poco notables. Micelio parcialmente super-
ficial sobre el substrato. Conidiéforos sin ramificar, solitarios, pardo
olivaceos a pardo palidos o pardos, septados, lisos, més palidos hacia el
apice, de 10-50 x 3.5-6 pm. Fialides cilindricas o cénicas, con collarin
definido hasta de 1.8 pm de diametro. Conidios solitarios, obclaviformes,
hialinos o subhialinos, sin septos, lisos, de 15-40x2-3 pm

Habitat: Sobre hojarasca y sobre seta de Beltrania rhombica Piroz. en
hoja caida de Calophyllum antillanum Britton.

Material colectado en Cuba: Prov. de Santiago de Cuba, Reserva Isabe-
lica Norte, Sierra de la Gran Piedra, col. J. MENA 23. V. 1905 (HACM 7666-
Holotipo) ; Isla de la Juventud, col. R F. CASTANEDA 25. X. 1984, C/84/99
INIFAT.

Distribucion: Cuba.

Esta especie se diferencia de la especie tipo del género F. brasilien-
sis Sutton, por poseer conidios aseptados, obclaviformes y més largos.
F. brasiliensis posee conidios con 1-3 septos, mayormente naviculares y que
miden 18-28.5 pm de longitud (SUTTON 1977).

Helminthosporium novae-zelandiae Hughes

New Zealand J. of Botany. Jlg; 72. 1980.

Colonias dispersas, negras, pelosas. Micelio inmerso en el substrato,
compuesto por hifas pardo palidas, de 3.5-9 pm de grosor. Conidi6foros soli-
tarios- o en ocasiones en pequefios grupos, no ramificados o muy raramente con
una rama, rectos o flexuosos, pardo oscuros a negros en la base, pardos a
pardo algo oscuros en el apice, lisos, hasta de 510 pm de largo por 19-26
(-28) pm de grosor en la base, 9-11 pm justamente debajo del apice, el cual
a menudo esta ligeramente abultado y alcanza hasta 12-13 pm de grueso. Cé
lulas conididgenas cilindricas o claviformes. Conidios solitarios, obclavi-
formes a fusiformes, a veces algo rostrados, pardo dorados a pardo oscuros,
palidos hacia el apice, 5-8 (6) septos transversales; de 52-94 x 16-20 pm,
]isos.

Habitat: Sobre ramas muertas no identificadas.

Material colectado en Cuba: Prov. de Santiago de Cuba, Sierra de la
Gran Piedra, camino hacia el jardin de la Gran Piedra, col. J. MENA 24. V.
1985 (HAOM 7710).

Distribucion: Nueva Zelandia (HUGHES 1980) y ahora en Cuba.

La revision del material cubano de H. novae-zelandiae confirmé el
criterio de HUGES (1980) con relaciéon a que esta especie se encuentra mejor
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ubicada en el género Helminthosporium que en el género Dendryphiopsis, ya
qgue la formacién de ramas en los conidi6foros es ocasional y se produce como
resultado de la regeneracion de éstos después de algiun dafio sufrido durante
su desarrollo.

Polyschema cubensis Mena et Mercado sp. nov. (Fig. 3)

Coloniae effusae, brunneae vel atro-brunneae. Mycelium superficiale
ex hyphis septatis, ramosis, subhyalinis vel brunneis, echinulatis vel
laevis, 1-3 pm crassis. Conidiophora micronematica vel semimacronematica.
Cellulae conidiogenae in mycelio vel conidiophoris incorporatae, terminales
vel intercalares, subsphaericae, vel ampulliformes, brunneae, laeviae, 4-8.5 x
x 4.6 jjm. Conidia cylindrica ellipsoidea vel claviformia, brunnea vel atro-
brunnea, 1-3 (3) septata, laevia, 11-20 x 4.8-8 pm

Holotypus: HMXM 7550. In petiolo folii emortui Roystoneae regiae
(H.B.K.)O.F.Cook. Prov. Granma, Sierra Maestra, Las Canarias prope Victori-
no, col. 0. MENA 18. V. 1985.

Colonias dispersas, pardo oscuras a hegras, incospicuas. Micelio
mayormente superficial, compuesto por hifas ramificadas, subhialinas, pardo
palidas, septadas, finamente equinuladas a lisas, de 1-3 pm de grosor, que
dan lugar a conidiéforos microneméaticos o semimacronematicos. Células coni-
dibgenas terminales e intercaladas, subesféricas o algo ampuliformes, pardas
a pardo rojizas, lisas, con uno o dos poros notables, de 4-85 x 4-6 jm
Conidios cilindricos, elipsoidales o claviformes, pardo rojizos a pardo ro-
jizos algo oscuros, en ocasiones muy oscuros hacia el apice, con 1-3 septos
(mayormente 3) engrosados y oscuros, ligeramente constrefiidos en los septos
o hacia la parte central del conidio, lisos, de 11-20x4.8-8 pm.

Habitat: Sobre el peciolo de la hoja muerta de Roystonea regia
(H.B.K.)O.F.Cook.

Material colectado en Cuba: Prov. Granma, Sierra Maestra, Las Cana-
rias, cerca de Victorino, col. J. MENA 18. V. 1985 (HACM 7550-Holétipo).

Distribucion: Cuba.

Este hongo presenta cierta relacién con P. clavulata (Cke. et Harkn.)
M.B. Ellis, la Unica especie de este género que tiene los conidios lisos,
pero se pueden diferenciar porque los conidios de P. cubensis son més
pequefios y tienen menor nimero de septos.
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Fin. 3. Polvschema cubensls sp.nov.
Conidiéforos microneméticos, células conidiégenas discretas subesféricas y fragmoconidios
con 1-3 septos transversales gruesos y oscuros

71
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Virnatospora echinofibrosa Finley

Mycologia 39: 530-541. 1967.

Colonias dispersas, grises a pardo negruzcas. Micelio inmerso en el
substrato. Conidiéforos sineméaticos. Sinemas erectos, rectos o flexuosos,
hasta de 1200 jim de alto por 40-75 jjm de grueso, expandiéndose en el apice y
hacia la base hasta 140 pm de grueso, con una cabeza negra mucilaginosa.
Filamentos del sinema subhialinos a pardos, ramificados hacia sus &pices,
septados lisos o finamente equinulados, de 1.5-3.5 pm de grueso. Fialides de
10-28 X 3-4.5 pm Conidios rectos o curvos, elipsoidales, fusiformes o limo-
niformes, papilados en cada extremo, grises a pardo oscuros, con 3 septos
transversales, a menudo con estriaciones longitudinales tenues de 35-48 x
x 10-16 pm, agrupados en cabezas mucilaginosas negras.

Habitat: Sobre bejuco seco, ramas muertas y hojas muertas no identi-
ficadas.

Material colectado en Cuba: Prov. de Sancti Spiritus, Sierra del
Escambray, ladera norte del Pico Potrerillo, col. J. MENA 10. VII. 1984
(HACM 7206); Prov. de Camagiey, Sierra de Cubitas, Los Paredones, col. 0.
MENA, 17, XIl. 1985 (HACM 8013, 8020); Prov. Granma, Los Mameyes, Guisa,
Jardin Botanico de Granma, col. J. MENA 16 y 17. V. 1985 (HACM 7493, 7490,
7499, 7543); Prov. de Guantdnamo, margenes del rio Toa, cerca de Baracoa,
col. A MERCADO, 29. V. 1985 (HACOM 7778).

Distribuciéon: Cuba, Malaisia, Nueva Guinea, Panamd, Sierra Leona
(ELLIS 1971).

La coleccién cubana difiere de la descripcion de ELLIS (1971) porque
los conidios presentan estriaciones longitudinales muy tenues, mientras que
en la descripcién e ilustracion de Ellis son muy claras y notables.

Zanclospora brevispora Hughes et Kendrick

New Zealand J. Bot. 3: 156. 1965.

Colonias compactas cuando hay fuerte esporulacién, grisdceas, atercio-
peladas, o dispersas y algo pelosas cuando hay poca esporulacion. Micelio
parcialmente superficial y parcialmente inmerso en el substrato. Conidio-
foros sin ramificar, erectos, rectos o flexuosos, pardos, algo mes palidos
hacia el apice, septados, lisos, de 150-250 pm de largo por 6-8.5 pm de
grueso. Fialides ordenadas en verticilos de 2-7 hacia la parte superior del
conidiéforo, justo debajo del apice estéril, de 8-12x2-3.5 um. Con un col-
larin en forma de embudo que mide 1.2-2 pm de ancho por 1-1.5 pm de profun-
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didad. Conidios usualmente curvos, estrechamente obovoides o algo alan-
toides, hialinos, de 4.5-7 x 1.5-2 pn.

Habitat: Sobre ramas muertas no identificadas.

Material colectado en Cuba: Prov. de Santiago de Cuba, Sierra de la
Gran Piedra, Reserva lIsabelica Sur, col. J. MENA 24. V. 1985 (HACM 7778).

Distribucién : Cuba, Nueva Zelandia.

Esta especie, descrita originalmente por HIGES y KENDRICK (1965) de
Nueva Zelandia, no ha sido reportada nuevamente, por lo que es ésta la
segunda comunicacién mundial de este hongo y la primera para el Hemisferio
Occidental.
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Six new species of the flora of Cuba and Hispaniola are described and one sub-
species. They are: Annonaceae: Xylopia acunae, Urticaceae: Pilea ophiticola. Rubiaceae:
Chimarrhis ekmanii, Exostema pulverulentum, Rondeletia alaternoides ssp. brachyloba,
Guettarda ekmanii, Asteraceae: Pentacalia acunaem Some new combinations are also pub-
lished from the Chloranthaceae, Burseraceae, Myrtaceae, Lamiaceae, Rubiaceae and
Asteraceae families.

Chloranthaceae

According to the monograph of A. C. TOOZIA and E. C. WOD jr. (The
genus Hedyosmum (Chloranthaceae) in the West Indies. J. Arn. Arb. 69: 51—
63. 1988) only 4 species exist in Cuba:

Hedyosmum nutans Sw.

H. grisebachii Solms-Laub. in DC

H. domingense Urb.

H. subintegrum Urb.
H. leonis M.Vict. turned to be conspecific with H. grisebachii Solms-Laub.
and H. crassifolium is considered as synonym of H. subintegrum Urb. The
authors reduced the species H. cubense into a variety of the Hispaniolan
H. domingense Urb. According to our concept about specific and infraspe-
cific ranking H. cubense is really closely related to H. domingense and the
morphological differences between them are more quantitative, than quali-
tative ones. Because of having a completely separated distribution area, we
consider the two taxa as subspecies rather than varieties (See: BORHIDI:
Acta Bot. Hung. 29: 182. 1983). Therefore:

Hedyosmum domingense Urb. ssp. cubense (Urb.)Borhidi stat. novus

Basionym: Hedyosmum cubense Urb. Repert. Spec. Nov. Reg. Veg. 24: 1.

1927. Type: BKVAN 5535 S!, Cuba: Sierra Maestra, Pico Turquino. Endemic to
Cuba.

Akadémiai Kiadd, Budapest
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Annonaceae

Xylopia acunae Borhidi et Del-Risco sp. n.

Frutex vel arbor parva. Rami hornotini angulati, striati, adpresse albido- vel ferru-
gineo-setulosi, veteriores glabrescentes postremo glabri, teretes, brunnei, longitudinalitsr et
sparse transversaliter fissurati, lenticellis orbicularibus minutis satis dense obsitl.
Stipulae e basi late triangolari abrupte acuminatae et subulatae, usque ad 1 nmlongae. Folia
2-5 mmlonge petiolata, petiolis minute puberulis, supra canaliculatis praedita, lamina ellip-
tica vel oblongo-obovata, basi cuneata, apice rotundata vel obtusa, emarginata, 2-5 cm longa
et 1-2.2 cm lata, nervo medio supra leviter impresso, apicem versus in sulco prominulo, subtus
bene prominente, utrinque sparse puberulo vel glabrescenti, lateralibus utroque latere 4-6,
supra tenuissime prominulis vel obsoletis, subtus manifestius prominulis, ante marginem
arcuate-conjunctis et anastomosantibus, lamina utrinque opaca, glabra, utrinque prominenti-
punctata, margine leviter crenulata, plana, chartacea. Flores in axillis foliorum 1-2 fascico-
lati. Bracteae triangulari-ovatae, cca 1 nm longae, acutae, dorso carinatae et puberulae.
Pedicelli 1-2 mmlongi, puberuli. Alabastra tantum visa, oblongo-ovata, basi leviter dilatata,
2-2.5 mmlonga, extus minutissime puberula vel glabrescentes. Cetera ignota.

Holotypus: 27266 HAC, Cuba centralis, Prov. Las Villas. Sierra de
Escambray, Pico Potrerillo. Leg.: E. DEL-RISCO, 21. Nov. 1972.

Obs.: Inter omnes alias species cubanas foliis utrinque prominulo-
punctatis, margine crenulatis et floribus glabrescentibus insignis.

Urticaceae

Pilea ophiticola Borhidi sp. n.

Sufirutex erectus, valde ramificatus, caulis 4-angulus, glaber, sine cystolithis. Folia
inaequimagna, inaequaliter petiolata, stipulae minutae. Lamina fo lii rhombea, rariter ovata,
3-7 mmlonga et 2-3 nmlata, apice rotundata, basi cuneata, rariter obtusa, margine integra, e
basi 3-nervia, nervis lateralibus obsoletis vel inconspicuis, supra cystolithis linearibus nu-
merosis praedita, subtus cystolithis nullis, utrinque glabra pergamacea. Inflorescentia mascula
sessilis, folio multo brevior, floribus fasciculatis, 0.5-1.5 mmlonge pedicellatis, perianthio
glabro cystolithis suffulto, 3-4-lobulato, stamina 3-4, longe exserta, filamenta geniculata.
Inflorescentia feminea axillaris, sessilis, foliis multo brevior, floribus fasciculatis, sub-
sessilisus, perianthio glabro, 3-lobulato, lobis valde inaequalibus, 2 majoribus 0.4-0.6 mMm
longis, 1 minore 0.2 mm longo, cystolithis obsitis. Achaenium album, glabrum, foveolatum,
0.0-1 mmlongum et 0.5 mm latum.

Holotypus: BORHIDI 27777 HAC! Cuba Orientalis, Prov. Oriente, Sierra
del Cristal, Rio Lebisa, al pie sur del Pico Cristal in alt. cca 900 m.s.m.
Leg.: A BORHDI et M A VALES 12. apr. 1976. Isotypus: BP.

Obs.: Forma foliorum Pileam heteroneuram Griseb. revocat, quae a specie
nostra foliis membranaceis, cystolithis linearibus utrinque dispositis,
nervis lateralibus supra basim abeuntibus differi. Altera species, P. maya-
rensis Morton habitu similis, sed foliis aequalibus, ovatis, basi rotundatis
vel cordatis, staminibus vix exsertis dare distinguitur.
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Burseraceae

According to the palynological and morphological studies made by M
MONCADA on the Cuban Bursera species, it turned out that some of the Hispa-
niolan species of Bursera really belong to the genus Commiphora, formerly
known as a palaeotropical genus. The following new combinations are sug-
gested:

Commiphora ovata (Urb. & Ekm.)Borhidi comb, nova

Basionym: Bursera ovata Urb. & BEkm Ark. f. Bot. 22 (8): 57. 1928.
Hispaniola: Rep. Dominicana, Barahona, type: EKMAN H 7001 S!

Commiphora spinescens (Urb. & EkmjBorhidi comb, nova

Basionym: Bursera spinescens Urb. & BEkm Ark. f. Bot. 22 (8): 57.
1928. Hispaniola, Rep. Dominicana: Mare & Chat, Cabo Rojo, Haiti: Anse a
Pitre, type: BMAN H 6977, S!

Myrtaceae
Hottea Urb.

As it was supposed tentatively by URBAN (1923, 1926) leaf epidermis,
ovary and embryological studies revealed, that Calycorectes ekmanii Urb. and
the later described C. moana Borhidi and- Muniz belong to the genus Hottea
(Myrtaceae). This genus was described by URBAN from the island of Hispa-
niola, based on the species Hottea miragoanae including further 4 Hispa-
niolan species to the genus.

Hottea is new to Cuba. Its generic diagnosis includes the following
characters:

Arbustos o arbolitos con ramitas brevemente puberulas o glabras, hojas
oppositas o ternadas, raramente alternas, con nervios laterales poco con-
spicuos o nulos. Flores 1-2 axilares, pediceladas; tubo de céaliz obovado, no
estrechado o contraido sobre el ovario. Botén cerrado abriendo en 2, 4 0 5
I6bulos subiguales. Pétalos 1-5, desiguales, estambres en 2-4 series. Ovario
bilocular, ovulos 6-14 pro celdas, afixos al septo medio o una columela
central. Placenta poco evoluta. Baya 1-2-sperma. Semilla con testa cartacea.
Cotiledones erguidos. 5 especies de Espanola y 2 de Cuba:

— Hottea ekmanii (Urb.)Borhidi comb, nova
Basionym: Calycorectes ? ekmanii Urb. Symb. Ant. 9: 110. 1923.
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— Hottea moana (Borhidi et Muniz)Borhidi comb, nova
Basionym.: Calycorectes mpana Borhidi et Muniz Acta Bot. Acad. Sei.
Hung. 21: 225. 1975.

Mosiera Small

This genus was proposed by SVALL in order to separate the neotrophic
species of the genus Myrtus from the European Myrtus communis. Generic con-
cept is very much debated in the Myrtaceae family. Morphological features of
the embryo seem to gain an increasing taxonomic importance encouraging
splitters to reestablish old generic names. BISSE (1985) published some new
combinations transferring Cuban Myrtus species into Mosiera. Sore of these
needs correction because of violating the priority rule of the Code. Sore
further new combinations are added for complementing the list of the Cuban
and Hispaniolan species. These are the followings:

Mosiera cabanasensis (Britt, et Wils.)Borhidi comb, nova

— Basion.: Eugenia cabanasensis Britt, et Wils. Mem Torr. Bot. Club lé:
88. 1920.

— Syn.: Myrtus cabansensis (Britt, et WilsJAlain Brittonia 20: 159.
1968. — Eugenia buxoides Urb. Symb. Ant. 9: 99. 1923. — Myrtus bu-
xoides (Urb.)Burret Notizbl. Bot. Gart. Berlin 15: 483. 1941. —
Mosiera buxoides (Urb.)Bisse Rev. Dard. Bot. Nac. Cuba 6/3: 4. 1985.

Mosiera cabanasensis (Britt, et Wils.)Borhidi ssp. flavicans (Urb. et Ekm.)
Borhidi comb. nova
— Basion.: Eugenia flavicans Urb. et Ekm in Urban: Symb. Ant. 9: 488.

1928.
— Syn.: Mosiera flavicans (Urb. et Ekm.)Bisse Rev. Gard. Bot. Nac. Cuba
6/3: 5. 1985.

Mosiera cabanasensis (Britt, et Wils.)Borhidi ssp. pastelillensis (Urb.)
Borhidi comb. nova
-- Basion.: Eugenia pastelillensis Urb. Symb. Ant. 9: 510. 1928. —
Mosiera flavicans (Urb. et Ekm.)Bisse ssp. pastelillensis (Urb.)Bisse
Rev. Jard. Bot. Nac. Cuba 6/3: 5. 1985.
Mosiera calycolpoides (Griseb.)Borhidi comb. nova
— Basion.: Psidium calycolpoides Griseb. PI. Wright. 1. Anal. Amer.
Acad. Sei. 1860: 183.
Mosiera crenulata (Urb. et Ekm.) Borhidi comb. nova

— Basion.: Psidium crenulatum Urb. et Ekm. in Urban Symb. Ant. 9: 460.
1928.
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Mosiera del-Riscoi (Borhidi et Muniz) Borhidi comb, nova
— Basion.: Myrtus del-Riscoi Borhidi et Muniz Bot. Kodziem. 64/3: 219.
1977.
Mosiera x miraflorensis (Borhidi et Muniz) Borhidi comb, nova
— Basion.: Myrtus x mirafloresis Borhidi et Muniz Acta Bot. Acad. Sei.
Hung. 21: 227. 1975.
Mosiera tiburona (Urb. et Ekm.) Borhidi comb, nova
-- Basion.: Eugenia tiburona Urb, et Bkm Ark. f. Bot. 24 A. 4: 26. 1932
-- Syn.: Myrtus tiburona (Urb. et Ekm.) Borhidi Acta Bot. Hung. 29: 186.
1983.
Mosiera tussackii (Urb. et Ekm.)Borhidi comb, nova
— Basion.: Eugenia tussackii Urb. et Bkm Ark. Bot. 21 A 5: 37. 1927.
-- Syn.: Myrtus tussackii (Urb. et Ekm.)Burret Notizbl. Bot. Gart. Berlin
15: 483. 1941. — Myrtus barkeri Urb. et Ekm in schaedis.
Mosiera urbaniana Borhidi nomen novum — Santo Domingo
-- Myrtus flavicans Urb. et Ekm Ark. Bot. 24 A (4): 16. 1931, non Mo
siera flavicans (Urb. et Ekm.) Bisse Rev. Sard. Bot. Nac. Cuba 6/3: 5.
1985., nec Eugenia flavicans Urb. et Ekm in Urban Symb. Ant. 9: 488.
1928.
Mosiera wrightii (Krug et Urb.) Borhidi comb, nova
-- Basion.: Psidium wrightii Krug et Urb. in Englers Bot. Jahrb. 15/4:
570. 1892.

Lamiaceae

Micromeria Ekmaniana (Epling et Alain) Borhidi comb, nova

— Basion.: Sature.ja ekmaniana Epling et Alain in Alain Brittonia 20:
156. 1968.

Rubiaceae

Exostema pulverulentum Borhidi sp. n.

Frutex; rami hornotini teretes, rubelli, pilis brevissimis suavibusque pulverulenti,
lenticellisque oblongo-ellipticis obsiti, ad nodos compressi, veteriores striati et lenticellis
dense dispositis rugulosi, cortice suberosi squamuliter delapsi. Stipulae interpetiolares
deltoideae vel oblongo-triangulares, apice longe attenuatae et subulatae, 2-3 mm longae, basi
ramorum lateralium in vaginam 1-2 nmm longam connatae, puberulae. Folia oblongo-elliptica vel
lanceolata, sub medio latissima, 5-10 mm longe petiolata, lamina basi cuneata vel obtusa,
rariter rotundata, apice leviter acuminata et obtusa, 2.5-5 cmlonga et 1.5-2.5 cm lata, nervo
medio supra leviter prominulo, subtus prominenti, lateralibus utroque latere 4-6 utrinque te-
nuiter prominulis et ante marginem arcuato-conjunctis, lamina supra viridis, raphidibus minute
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punctulata et pilis brevissimis erectis pulverulenta, subtus opaca, reticulata et pulverulenta,
in axillis nervorum lateralium velutine domatiata, margine plana, membranacea vel chartacea.

Inflorescentiae corymbosae, multiflorae, terminales sessiles vel in axillis superiori-
bus pedunculatae, 3-4 cm longae et 4-6 cm latae, dense breviterque pilosulae. Bracteae menbra-
naceae fimbriatae in lobulos lineares pulverulentosque dissectae, Rami corynbi 2-3.3 cm longi,
pedunculi 1-1.5 cm longi puberuli, pedicelli 1-2 nmlongi. Calycis tubus ellipticus cca 1 mMmn
longus, puberulus, lobi (4)-5 lineares, obtusi, 0.2-0.3 mmlongi inaequales puberuli. Corollae
tubus 5-6 mmlongus, sparse breviterque pulverulentus, 5-6 mmlongus, lobi (4)-5, 1-2 mmlongi,
extus pulverulenti. Filamenta glabra, stamina exserta, antherae lineares 1.5-2 nm longae.
Cetera non visa.

Holotypus: L. B. SMTH et ab 326B (NY). Cuba: Prov. Santa Clara, Tri-
nidad Mountains, San José, on low cliffs. Leg.: L. B. SMITH, A, R HXXON &
F. GONZALEZ, 29. July, 1936. Isotypi: GH VBL

Obs.: Exostemae velutino Standi, et E. pervestito Borhidi & Fernandez
affinis, sed species prima a specie nostra foliis ovatis, supra glabris et
floribus 4-meris atque minoribus, secunda forma et pube foliorum bractearum-
que differt.

Chimarrhis ekmanii Borhidi sp. n.

Frutex vel arbor parva; ramuli hornotini cylindracei, glabri. Stipulae triangulares,
e basi amplio abrupte longeque acuminatae et subulatae, apice acutae, 0.5-1.5 cm longae, ut-
rinque glabrae. Petiolum 1-1.5 cm longum, anguste alatum, margine ferrugineo-puberulum, ceterum
glabrum. Folia elliptica, basi longe attenuata et in petiolum protracta, apice acuta vel ob-
tusiuscula, 4-7 cm longa et 1.8-3 cm lata, utrinque glabra, ad angulos nervorum lateralium
setis rigidis albis valde domatiata, nervo medio subtus crassiuscule peominente, subtus
prominulo, lateralibus utroque latere 5-9 in angulo 70-80° abeuntibus, utrinque prominulis,
marginem versus arcuatis et obsoletibus, secundariis atque tertiariis reticulo leviter impresso
formatis, margine integra, plana, pergamacea. Inflorescentia axillaris, cymoso-corynbosa, 5-9
cm longa et 4-7 cm lata, pedunculus 3-5 cm longus, glaber, bracteae triangulari-subulatae,
0.4-1 cm longae, rami corymbi et pedicelli ferrugineo-puberuli, ramuli terminales cymosi,
3- flori, flos centralis plerumque sessilis. Calycis tubus cum hypantio 5-6 nm longus, pars
libera 1-2 mm longa, lobi minuti, late triangulares vel truncati, 0.1-0.3 mmlongi, margine
menbranacei, glabri. Corolla 5-lobata, alba, 6-9 mmlonga, tubus brevis usque ad 2 mmlongus,
lobi oblongo-obovati, apice rotundati, 5-8 mm longi, tubo 3-4-plo longiores; faux corollae
sericeo-pubescens. Stamina supra basem tubi corollini adnata, filamenta 1 mm longa, superne
attenuata, dorso glabra, ventraliter densissime lanato-villosa. Antherae oblongae, dorsifixae,
4- 5 mm longae, exsertae. Stylus 2-3 nm longus, apice capitatus, levissime 4-angulatus et
brevissime bilobatus. Ovarium obtriangulatum, basi acutum, 3-4 mm longum. Discus annularis
tenuis, superne glaber, breviter 2-fidum, capsula septicidalis 2-locularis, 2-valvis, semina
minuta, numerosa, globosa.

Holotypus: H 10389 (S) BEKMAN Hispaniola, Haiti; Massif de la Hotte,
western group, Jérémie, Morne Pain de Sucre, in forest, in alt. cca 1400 m
s. m Leg.: E. L. EKMAN 22. 08. 1928.

Obs.: Chimarrhi cubensi Steyerm. affinis, a qua species nostra stipu-
lis bracteisque longe subulatis, foliis atque inflorescentiis multo minori-
bus, limbo folii subtus domatiato, floribus fructibusque majoribus con-
spicue differt.
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This taxon is obviously a small leaved, big flowered montane species,
which substitute the lower montane Chimarrhis cubensis in the montane rain
forest belt of the Massif de la Hotte. The species is very distinctive by its
small, strongly domatiate leaves.

Rondeletia alaternoides A. Rich, in Sagra: Hist. Fis. Pol. Nat. QUBA XI.
1850: 13.

Type: LINOEN 2082 P!, Santiago de Cuba; isotypes: BM, NY. ssp. ala-
ternoides (Fig. 1).

Inflorescentiae pauciflorae (5-9-florae), ferrugineo- vel albo-pilosae, folia non vel
paullo superantes, saepe foliis breviores; lobulis calycis 1-1.5 mmlongis, lineal-ovati vel
linear-spathulati apice dilatati. Pedicelli florum terminalium 1-2 mmlongi, erecti, adpresse
ferrugineo-pilosi. Corolla extus non vel levissime adpresse sericeo-pilosa.

Inflorescencias paucifloras (5-9-floras) ferrugineo — ad albo-pelosas, no o muy poco
'sobrepasando la longitud de las hojas. Pedicelos terminales de 1-2 nm de largos, erguidos,

ferruginoso-pelosos. Lobulos del céaliz de 1-1.5 nm de largo, linear-ovales o linear-espatu-
lados, el éapice obviamente ensanchado o redondeado. Area: Sierra de Cobre, Sierra de Nipe.

ssp. brachyloba Fernandez et Borhidi ssp. nova (Fig. 2).

(Syn.: Rondeletia subglabra auct. cub. sensu Alain Fl. Cuba 5: 45—46.
1962 pro maj.p., non Krug et Urb.)

Inflorescentiae multiflorae, laxe paniculatae, longitudinem foliorum duplo-triplo
superantes, glabrescentes vel in fructu glabrae; pedicelli florum terminalium 2-5 mmlongi,
flexuosi; lobi calycini lineares, breves, usque ad 1 mm longi, apice obtusi vei rotundati,
apice ipso non vei paullo dilatati.

Inflorescencias multifloras, laxamente apanojadas, 2-3-veces mas largar que las hojas,
glabrescentes con pelos esparcidos y adpresos, o glabras en la fructificacién: pedicelos ter-
minales de 2-5 nm de largo, flexibles; l6ébulos del cé&liz cortos de hasta 1 nm de largo,

lineales con apice obtuso o redondeado, no conspicuamente dilatado. Area Sierras de Moa,
Cristal y Baracoa, pinares y matorrales serpentinosos.

Holotypus: LEON 23054 HAQ Cuba; Prov.Holguin (Oriente). Pinares
cerca de Punta Gorda, Moa. Arbusto de unos 3 mde alto, terreno de laterita.
Coll.: LEON et OLEMENTE, 14. 07. 1947. Isotypes: G NY.

Specimina examinata: Sierra del Cristal: Cayo Verde, W 2115, LOPEZ
FIGUEIRAS; — Subida al Cristal, ALAIN 5795; — Sierra de Moa: Mina Delta,
COLBEVENTE 4531; - Rio Cayoguan, CLEVENTE 3996, 5464, 5473, 6754; 4531, 6756,
7396, ALAIN, 848, 855; LECN 23124, 23130, 23136; - Mina Franklyn, Moa,
CBVENTE 3902, 3929; Rio Yagrumaje, WEBSTER 3751; — Punta Gorda, QBVENTE
5367, 5473; LEON 20833, 23011, 23054; — Baracoa: Canada de Quibijan, W
2339 LOPEZ FIGUEIRAS, sobre caliza: Abra delRio Yumuri, ALAIN 7667; —
Valle de Yumuri, LEON 18369; — Maisi, Cuestade Piedra, LEON et SEIFRIZ,
18384; Maisi, LEON s.n.
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Isotype specimen of Rondeletia alaternoides A. Rich. (LINDEN 20B2, K)
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Fig. 2. Holotype specimen of Rondeletia alaternoides A.Rich. ssp. brachyloba
Fernandez et Borhidi (LEON & QBVENTE 23054 HAQ)
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Fig. 3. Holotype specimen of Rondeletia alaternoides A.Rich. ssp. myrtacea
(Standi, ex Britt.) Fernandez et Borhidi (LEON 11966, HAC)
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ssp. myrtacea (Standi, in Britt.) Fernandez et Borhidi comb, nova (Fig. 3).

Basionym: Rondeletia myrtacea Standi, in Britt, in Bull. Torr. Bot.
Cl. 53: 464. 1926.

Type: LEON 11966, Mesa de Prada, /lauco, NY: Isotypes: GH!; HACL

Inflorescencias cimoso-apanojadas, mayormente multifloras, 2-3 veces mas largas que las

hojas, glabras, pedicelos de 3-10 nmde largo, l6bulos del céaliz oblongo espatulados de 1.5-2 mm
de largo, contraidos en la base, mes largos del tubo. Area: Sierra de Imias, Sur de Baracoa.

Neolaugeria Nicolson

Because of the posteriority of the generic name Terebraria DC. ex
Kuntze 1903 against Terebraria Greville 1864, and the generic name Laugeria
Vahl ex Hook. 1873 against Laugie ria Oacg. 1760 and Laugeria L. 1764 NICOL-
N proposed Neolaugeria as a new generic name for the Antillean "Terebra-
ria" species, including three species, L. apiculata, T. densiflora and
T, resinosa. Two further species described by URBAN from Haiti were included
into the synonyms of Neolaugeria apiculata (Britt, et Standi.)Nicols. After
having studied the EKMANS types in Stockholm — not seen by NCOLSON — |
an s till considering that the leaf anatomical and epidermal characteristics
of the Hispaniolan montane endemics do not permit to include them into the
variability range of Neolaugeria apiculata. Therefore | suggest the re-va-
lidation of these species under the generic name of NICOLSON by creating the

following new combinations:

Neolaugeria hotteana (Urb.)Borhidi comb, nova
Type: Haiti, Morne de la Hotte, Ekman H 601, S!
-- Basionym: Laugeria hotteana Urb. Ark. Bot. 20A (5): 58. 1926.
— Syn.: Terebraria hotteana (Urb.)Alain Brittonia 20: 161. 1968. — Neo-
laugeria apiculata (Britt, et Standl.)Nicols. Brittonia 31: 120. 1979.
pro min. p.
Neolaugeria lineolata (Urb.)Borhidi comb. nova
Type: Haiti, Massif de la Selle, Ekman H 1224, Sl
— Basionym: Laugeria lineolata Urb. Ark. Bot. 20A (5): 58. 1926.
— Syn.: Terebraria lineolata (Urb.)Alain Brittonia 20: 161. 1968. —
Neolaugeria apiculata (Britt, et Standl.)Nicols. Brittonia 31: 120.
1979. pro min. p.
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Guettarda ekmanii Borhidi sp. n.

Arbor parva. Rami teretes, superne lateraliter compressi, apud cicatrices valde in-
crassati, hornotini dense adpresseque albo sericei, veteriores brunnei et glabrescentes, demum
glabri, internodii 2-5 mm longi, apice dense foliosi. Stipulae interpetiolares triangulari-
lanceolatae, 3-4 nmlongae, apiculatae et ad 2 nmlonge mucronato-subulatae, inter petiolos non
conjunctae, dorso adpresse sericeae, valde diciduae. Folia 1-2 nm longe petiolata, late obo-
vata, basi longe attenuata et acuta, in petiolum contracta; apice abrupte breviterque acumi-
nata, mucronato-pungentia, 1-3 cm longa, 0.9-2 cm lata, nervo medio supra inferne impresso,
superne prominulo, subtus valde prominenti, lateralibus utroque latere 6-9 utrinque prominulis
et reticulato-anastomosantibus, ante marginem conjunctis, margine recurva, rigide coriacea,
mucrone 1-3 mm longo. Lamina supra glabra, nitidula, subtus opaca, pilis sericeis adpressis
sparse pilosula.

Flores solitarii ex axillis foliorum summorum prodeuntes, sessiles vel subsessiles, he-
terostyli, pedunculis usque ad 1.5 nmlongis; prophylla 2 in vaginam 1-2 nm longam connata,
superne libera, lineari-lanceolata, acuta, 1-1.5 mm longa, brunnea, extus pilosula, intus
glabra, calycis tubus 2-3 nmlongus, limbus cylindraceus, breviter adpresse sericeus, lobi 4,
0.2-0.3 mmlongi, late rotundati. Corollae tubus cylindricus, 12-14 mmlongus, medio 1.5-2.5 nm
crassus, ad basim breviter attenuatus, basi extus breviter glaber, superne dense antrorso-
pubescens, intus sparse pilosulus; lobi corollini 6, oblongo-obovati, 3.5-4 mmlongi. Antherae
fauci vel sub fauce insertae, lineares, sessiles, 2.5-3 nmlongae. Discus cylindricus, adpresse
pilosus, stylus brevior, 8-9 mm longus, pilosus, stigma crassus, breviter globosum, subinteg-
rum; ovula in quoque loculo solitaria, ab apice pendula. Ovarium 5-loculare.

Holotypus: BAMAN H 15417 S!; Hispaniola, Santo Domingo; Cordillera
Central; prov. de Samana, Los Haitises, Boca del Infierno, limestone crags.
14. 06. 1930.

Obs.: Guettardae pungenti Urb. affinis, quae a specie nostra foliis
ovatis, basi rotundatis vel obtusis, longius petiolatis, floribus tubo co-
rollino retrorse piloso differt. Guettarda lamprophylla Urb. et Ekm fo liis
supra lucidis, subtus nitidis, nervis lateralibus utroque latere 5-6, flo-
ribus usque ad 1 an longe pedunculatis differt.

Psychotria L.

Psychotria patens Sw. is an endemic of Jamaica, does not exist in
Cuba. It is to be deleted from the Flora of Cuba.

Psychotria cubensis (Steyerm.)Borhidi comb, nova

Basionym: P. deflexa DC. ssp. cubensis Steyerm. Mem NY. Bot. Gard.
23: 505. 1972. — Syn.: P. patens Alain Flora de Cuba 5: 105. 1962 non Sw.

Psychotria cuspidata Bredem. ex Roem et Schult, is a plant of South
America. It is to be deleted from the Flora of Cuba.

Psychotria didymocarpa (A.Rich.)Borhidi comb, nova

Basionym: Ronabaea didymocarpa A.Rich. Rubiac. 90. 1830; DC. Prodr. 5:
504. 1836; in Sagra: Hist. Fis. Pol. Nat. Cuba 11: 25. 1850.
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Psychotria involucrata Sw. = P. officinalis Aubl. does not live in
Cuba. The Cuban plant is: Psychotria hoffmannseggiana Muell.Arg. ssp. tri-
bracteata (Wr. ex Griseb.)Borhidi comb, nova

Basionym: P. tribracteata Wr. ex Griseb. Cat. Pl. Cub. 1866: 137.

Psychotria nervosa Sw. ssp. rufescens (HBK.)Steyerm.

Area: Cuba, Bahamas, Puerto Rico, Central America, Colombia, Vene-
zuela.

Psychotria sagraeana Urb. = P. carthaginensis Jacq.

Psychotria horizontalis Sw. Prodr. Vég. Ind. Occ. 1788: 44.

— ssp. horizontalis: Hispaniola, Lesser Antilles

— ssp. glaucescens (HBK.)Borhidi comb, nova — Cuba

Basionym: P. glaucescens HBK Nov. Gen. Spec. 3: 358. 1819.

Psychotria pendula (Jacq.)Urb. = P. guadalupensis (DC.)Howard

— ssp. guadalupensis: Hispaniola, Lesser Antilles, Trinidad

— ssp. tetrapyrena (Urb.)Steyerm. — Cuba, endemic

Asteraceae

Pentacalia Cassini

The genus Pentacalia (Cassini Diet.Sc, Nat. 48: 461. 1827) has been
resurrected by ROBINSON and CUATRECASAS (1978) mainly based on the section
Streptothamni Greenm. of Senecio. The taxonomy of the tribe Senecioneae has
been re-considered upon new generic alignments based on new microscopic his-
tological and flower-morphological features (NORDENSTAM 1978). After having
traced the generic limits of Pentacalia, a number of Central and South Ame-
rican species of Senecio were transferred to Pentacalia. Following ROBIN-
SN's suggestion, three Jamaican taxa of the former Senecio were qualified
as Pentacalia species and the closely related Cuban Senecio almironcillo was
also transferred to Pentacalia by PROCTOR According to ROBINSON and CUATRE-
CASAS the most important generic features of Pentacalia are the 5-ribbed
achene, enlarged cells of the anther collars and separate stigmatic lines,
blunt tips of the style branches. Although many Cuban — and Jamaican —
representatives of the genus Pentacalia differ from the typical species in
having foveolate receptacles, white flowers, pilose or hirtulous achenes and
corolla tube widened at the base, here the broader generic sense of Penta-
calia (according to H. ROBINSON) is accepted. Further detailed studies of
the Antillean species will declare, whether they have to be considered as
separate section within the framework of Pentacalia or they would be more
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properly classified into a separate Antillean genus, as it was the case of
Odontocline and Jacmaia (NORDENSTAM 1978). At the first approach 13 Cuban
and one Hispaniolan Senecio can be treated as taxa belonging to Pentacalia.
One of them -- Senecio almironcillo Gomez-Maza -- weas transferred to Penta-
calia by PROCICR (1982). The others are:

Pentacalia barahonensis (Urb.)Borhidi — Hispaniola
Basionym: Senecio barahonensis Urb. Ark. Bot. 23A (11): 91. 1931

Pentacalia acunae Borhidi sp. n.

Frutex 1-2 maltus, rami angulati, longitrorse sulcati, dense lanato-tomentosi, postremo
glabrescentes. Folia alterna, lanceolate, 3-6 cm longa et 0.7-1.2 cm lata, apice acuminata et
plerumque acuta, basi longe cuneata et in petiolum 5-10 nm longum contracta, supra in statu
juvenili arachnoideo-tomentosa, mox glabra, in statu matdra opaca et papilloso-rugulosa, subtus
persistenter albo-lanata, nervis utrinque inconspicuis, margine integra, revoluta. Inflores-
centia terminalis, corymboso-cymosa, multicapitata. Capitula cylindracea, 6-8 mmlonga, squamae
involucri 5, lineari-lanceolatae, 5-6 nmlongae, acutae, basi bullatae et brevissime connatae,
apice obtusae vel apiculatae, basim versus arachoideo-tomentosae, mox glabrescentes. Flores 5,
corolla ochroleuca, 6-6.5 mm longa, tubus 4 nmlongus, lobi corollae 2-2.5 nmlongae, oblongo-
ovatae. Antherae tubo corollae medio affixae, filamenta 1 nmlonga, antherae 1.2-2 nm longae.
Stylus 5 mm longus, glaber. Achaenia 4-angulata, ad angulos strigilloso-hirsuta,” 3-3.5 nmm
longa. Pappi setis albis, 4-4.5 mmlongis, corolla manifeste brevioribus.

Holotypus: ACUNA 13412 SV in HAC. Cuba centralis, Prov. Las Villas,
Sierra de Escambray, in saxosis calcareis montis Pico Potrerillo, in alt.
900-930 m.s.m. Leg.: J. ACUNA in Maio, 1939.

Specimina examinata: ALAIN 6386. Prov. Las Villas, Sierra de Escamb-
ray, cumbre del Pico Potrerillo. Leg. ALAIN 16. Oulio, 1957.

Obs.: Pentacaliae almironcillo (Maza)Proctor affinis, quae a specie
nostra foliis 4-10 om longis, 1-2 om latis, supra lucidis et laevissimis,
capitulis 8-11 an longis, corolla 7-8 nmlonga, lobis corollae 3.5-4 nmlon-
gis, antheris tubo corollino sub medio affixis, filementis 2-2.5 mmlongis,
achaenio 8-costato, setis pappi corolla aequilongibus differt.

Pentacalia carinata (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio carinatus Greenm. Field Mus. Hist. Nat. 2 (8). 323.
1912. Type: SHAFER 4079. Sierra de Moa: Campo San Benito.

Pentacalia cubensis (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio cubensis Greenm. Field Mus. Hist. Nat. 2 (8). 324
1912. Type: SHAFER 4084. Sierra de Moa: Canpo San Benito.

Pentacalia eriocarpha (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio eriocarphus Greenm. Torreya 13: 257. 1913.
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Pentacalia leucolepis (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio leucolepis Greenm. Field. Mus. Hist. Nat. 2 (8).
324. 1912. Type: SHAFER 4146. Canpo Toa.

Pentacalia moaensis (Alain) Borhidi comb, nova — Cuba
Basionym: Senecio moaensis Alain Contrib. Ocas. Mus. Hist. Nat. La
Salle, 18 11. 1960. Type: LEON & CLAVENTE 23203, Sierra de Moa: Mina
Johnston.

Pentacalia pachypoda (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio pachypodus Greenm. Field. Mus. Hist. Nat. 2 (8).
325. 1912. Type: SHAHER 81B6, Sierra de Moa: Canpo La Gloria.

Pentacalia polyphlebia (Griseb.)Borhidi comb, nova — Cuba
Basionym: Senecio polyphlebius Griseb. Plant. Wright. Anal. Amer.
Acad. 515. 1860. Type: CH WRGHT 329, Monteverde, Guantanamo.

Pentacalia saugetii (Alain)Borhidi comb, nova — Cuba
Basionym: Senecio saugetii Alain Contrib. Ocas. Mus. Hist. Nat. La
Salle, 18 12. 1960. Type: LEON 12196. Sierra de Imias: Puntén del
Mate.

Pentacalia shaferi (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio shaferi Greenm. Field. Mus. Hist. Nat. 2 (8). 326.
1912. Type: SHAHER 3107. Sierra de Nipe: Punta Gorda.

Pentacalia trichotoma (Greenm.)Borhidi comb, nova — Cuba
Basionym: Senecio trichotomus Greenm. Field. Mus. Hist. Nat. 2 (8).
326. 1912. Type: SHAFER 3821, Sierra de Nipe; Loma Mensura.

Pentacalia trineura (Griseb.)Borhidi comb, nova — Cuba
Basionym: Senecio trineurus Griseb. Plant. Wright. Anal. Amer. Acad.
2: 514. 1860. Type CH WRCGHT 324. Monteverde, Glantanamo.

Lachnorhiza micrantha (Borhidi) Borhidi sp. n.

Basionym: Lachnorhiza piloselloides A.Rich. ssp. micrantha Borhidi
Acta Bot. Hung. 29: 214. 1983.

Recently more material were collected in the Cajalbana Hills. The
described characteristics turned to be very consequently repeated in the
Cajalbana populations, without intermediate forms to L. piloselloides.
Therefore | prefer consider this taxon as a good serpentine species, endemic
to the mentioned area.



0 A. BORHIDI

Cupressaceae

According to John SILBA (Phytologia 56/5: 339—341) Juniperus lucayana
Britt, is identical with J. barbadensis L. and the local species are to be
considered as varieties. Accepting the starting concept of SILBA and main-
taining the species concept of BORHIDI (1983: 182; 1979: 32) the following
combinations are suggested:

Juniperus barbadensis L. ssp. urbaniana (Pilger & Ekm.) Borhidi comb, et
stat. nov.

Basionym: Juniperus urbaniana Pilger & Ekm. in Ark. Bot. 20A 15: 9.

1926. — Hispaniola.

Syn.: J. barbadensis L. var. urbaniana Silba Phytologia 56/5: 340.
Juniperus barbadensis L. ssp. saxicola (Britt. & Wils.) Borhidi comb, nova
et stat. novus

Basionym: Juniperus saxicola Britt, et Wils. Bull. Torr. Bot. Club 50:

35. 1923. — Cuba.
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A NEW ERYTHROXYLUM SPECIES IN CUBA
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A new Erythroxylum species was detected in the Maisi Plain, eastermost part of
Cuba, living in wind-shaven littoral thicket. It was collected several times by dif-
ferent authors in sterile state and misidentified. An abundant fertile collection made
by the first author permitted the recognition and description of a new species as
E. armatum.

On the Maisi Plain, the western coast of the Windward Passage, in the
easternmost point of Cuba, a particularly interesting wind-blown littoral
and semilittoral thicket is developed, partly with scattered emergent tall
individuals of the Coccothrinax alexandri palm. Because of the strong wind
effect and salt-spray the thicket is composed partly by evergreen, leafless,
and deciduous shrubs. This interesting plant community was described by
several authors (MARIE-VICTORIN and LEON, LECN and SEIFRIZ) and also phyto-
sociologically analyzed (BORHIDI et al. 1979, BORHIDI 1991). In the compo-
sition of the thicket several Erythroxylum species are represented, some of
them playing an important role as frequent or locally dominant species, like
E. rotundifolium, E. spinescens and a further unknown species mentioned
under different names by the different authors, e.g. E. brevipes by LEON and
SEIFRIZ, E. longipes by MARIE-VICTORIN and LEON, and E. pedicellare by BOR
HIDI. The misunderstanding of this species radicated mostly on the fact,
that the shrub is seasonally deciduous -- mostly in the winter period, when
many botanists visited the region — sometimes even in the rainy season as
well, because of the strong wind effect. At last the first author succeeded
to collect complete materials of this very interesting species, taxonomi-
cally related to E. spinescens, an other littoral spiny species of this
genus. The new species differs from E. spinescens by its prostrate habit and
longer tertiary branches, short, triangular, usually bilobate stipules dense-
ly grouping at the end of the branches and by having broad obovate to
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suborbicular smaller leaves with dense emergent reticulum of lateral veins
and without areole beneath. The flowers have acute calyx lobes and the
petals are 2 times as long as in the E. spinescens A. Rich.

The description of the new species is the following:

Erythroxylum armatum Oviedo et Borhidi spec, nova

Frutex ramosissimus prostratus, ramis spinescentibus, rami hornotini
grisacei, lenticellis brevibus vel orbicularibus dispositis, juveniles pur-
purascentes et longitudinaliter striati vel sulcati. Ramuli laterales cum
tertiariis 0.5-1 anlongis, in foliis 2 basi densissime stipulatis termi-
nantes. Stipulae triangulares, breves, postremo bilobatae, 1-2 mm longae.
Folia late obovata vel suborbicularia, antice rotundata vel excisa o emar-
ginata rariter apice mucronata, basi breviter attenuata, 0.5-1.5 am longa et
lata; nervo medio utrinque prominulo, ad medium laminae conspicue magis
prominenti, apicem versus evanescenti, laterales utroque latere 6-8, promi-
nulis et dense reticulatis subtus non areolatis. Petiolum tenue et brevis-
simum, ad 1 nm longum, lamina glabra, supra viridis, subtus flavescens,
chartacea.

Flores laterales, plerumque solitarii, basi rosetta stipularum circum-
dati. Pedunculus angulatus, glaber, 1-3 mm longus. Calyx 5-lobatus, basi
connatus, lobi oblongo-ovati, apice acuti, tubo 3-4-plo longiores. Petala 5,
calyce 2-3-plo longiora, obtusa, 2 nm longa; stamina 10, filamenta basi
connata, tubus filamentorum lobis calycinis brevior. Fructus oblongatus, non
pleno maturus 6-7 mm longus, 1-1.5 mm latus; semen oblongo-ellipticum,
5-6.5 mm longum, 4-costatum.

Flolotypus: HAC 39163; Cuba; Prov. Guantanamo, Maisi; El Canto, al este
de la Cueva del Agua; en matorral xeromorfo costero y subcostero, sobre
suelo caliza, diente de perro. Leg.: RAMONA OMEDO et al. Isotypus: BP.

Obs.: Erythroxylo spinescenti A. Rich, affinis, quae a specie nostra
habitu alta, ramis dense lenticellatis, lenticellis oblongis praeditis, ra-
mulis tertiariis brevissimis, stipulis dense copertis, stipulis oblongo-
ovatis, longe attenuatis, foliis obovatis 1.5-3 om longis, basi longe at-
tenuatis, subtus obscure areolatis, nervo medio in apice terminato, nervis
lateralibus reticulo laxiore, minusque conspicuo, floribus lobis calycinis
acutis, petalis 2-plo longioribus differt.

Specimina examinata: Prov. Guantanamo: El Canto, Maisi, Baracoa, Leg.:
R OVIEDO, HAC 33736; — Maisi entre Cueva del Agua y El Canto, Punta Maisi;
leg.: GEANES GUTIERREZ et OMEDO, HAIB 59211; Prov. Pinar del Rio: Cabo
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Corrientes, costas de las Penas, 20 km al NE de Daimanitas. Leg.: ARECES,
BERAZAIN et DIETRICH, HAIB 34357, 28286 HAC.

The species grows in extreme dry calcareous rocky thickets, probably
endemic to Cuba.
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References to early records of Brazilian yellow-flowered species of Tabebuia are
given. A key is provided for the 11 Brazilian species of Tabebuia, species group
chrysotricha, together with a survey of the keyed taxa and selected synonyms. Another
survey refers to the more recent authors who have dealt with the individual taxa and
their vernacular names. Of these taxa Tabebuia chrysotricha although typified formerly
with reference to Martius' herbarium specimen from Espirito Santo, Brazil, is becoming
subject to a new typification. LUSCHNATHSs specimen of Tecoma chrysotricha from Corco-
vado, Brazil, in deposit at the Jardin Botanique National de Belgique (BR) has been
identified and designated as the correct lectotype of T. chrysotricha.

Introduction

Among the non-climbing Bignoniaceae of the New World tropics the
genus Tabebuia, or Trumpet Tree, comprises species highly priced as orna-
mentals. Because of their conspicuous beauty and widespread occurrence
within their natural ranges, Tabebuia species are believed to have been
familiar to highly-developed cultures such as the Incas, Aztecs, and Mayas
(GROWEL 1978).

Oe of the most characteristic species groups in the genus Tabebuia,
that of the Golden Trumpet Tree (T. chrysotricha) includes a number of
South as well as Central American yellow-flowered species. Of these T. chry-
sotricha has from now the purely optional privilege to denote our species
group. The character termed "capsula pilosa" by SAMPAIO (1935) is found in
the following species of the crysotricha group: chrysotricha, catarinensis,
and ochracea; it is expected to occur in incana, too. Tabebuia ochracea
being a typical component of the Brazilian cerrado, the fruit definition of
cerrado species of Tabebuia (5 unnamed spp.) as given by RATTER (1986: 56)
should be amended to "pericarp not tuberculate, glabrous or tomentose"
(in lieu of "pericarp smooth").
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First records of Brazilian yellow-flowered bignones (Bignonia) can be
found in a book of travels describing the expedition of the Prince of WED-
NEUMEO (1820—21) to Brazil:

WED-NEUWED, 1:80 — reference to two vernacular names, viz. Ipé-
amarello and Ipé-Tabacco;

id., 1:91 — reference to "hohe mit goldgelben Blumen uberschittete
Trompetenbdume (Bignonia)";

id., 1:126 — reference to "Trompetenbdume (Bignonia), Ipé-amarello
genannt, mit grossen gelben Blumen Uberdeckt, die vor dem Laum ausbrechen".

All the above-mentioned passages refer obviously to yellow-flowered
tabebuias (for extant herbarium sheets see TOLEDO 1952).

The next authors to be familiar with Brazilian yellow-llowered big-
nones were MARTIUS (1824:16: "... mehrere Bignonien ihre goldgelben Bluthen
entfalten”; p. 16 sub linea: "Bignonia chrysantha u.a.") and SAINT-HILAIRE
(1824: XXX "des Bignonées a fleurs jaunes"). The former author (MARTIUS
1828, see also SPIX and MARTIUS 1823) as well as STEAINS (1888), mentioned
again Bignonia chrysantha Willd. (1800) (Pao d'Arco, vernacular name) to be
the main representative of the yellow-flowered species in certain parts of
Brazil. In 1837 MARTIUS in his Herbarium Florae Brasiliensis let stand VEI-
lozo's Bignonia longiflora under Tecoma as Tecoma speciosa DC. in litt.:
"Arbor 50. ped. alt., floret eo tempore, guo folia non habet. In M Corco-
vado, prope Sebastianopoli /i.e. Rio de Janeiro, GB/". However, TOEDO
(1952) has shown that the synonymy proposed by MARTIUS was incorrect and to
be replaced by the following one. Tecoma speciosa 0C. as proved indistin-
guishable from T. araliacea Cham becomes a synonym of Tabebuia serratifolia
(Vahl) Nicholson.

SAIDANHA DA GAVA (1868) compiled many vernacular names of Brazilian
plants comprising also those for some species of Tecoma (now largely Tabe-
buia): Ipi tabaco, Pao d'arco amarello, and P& d'arco. Unfortunately, the
botanical names given for these as equivalents appear all to be false or
imperfect. Ipe tabaco should now refer to T. chrysotricha, Pao d'arco ame-
rello to T. serratifolia, and Pao d'arco (Black Poui, Poui noir) either to
T. chrysantha or (in Brazilian specimens) to T. ochracea. Similarly, the
Yellow Poui (Poui jaune) is nothing else than T. serratifolia (and not
T. spectabilis = Cydista equinoctialis, a liana with corolla white or la-
vender!) .
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Key to the Brazilian yellow-flowered Tabebuia species:

1 a Leaflets green above, pubescent or glabrescent, not tomentose (chryso-
tricha, incana, umbellata, ochracea, vellosoi, catarinensis, bureauvii,

SEITALITOIIA) i e 2

b Leaflets white or yellowish white above, with a dense tomentum composed
of branched hairs (alba, pulcherrima caraiba) ........ccccooiiiiiiiiiiiiiinniiinn. 9

2 a Leaflets densely tomentose beneath ..............ccoooiiiiiiiiiiiiiiiiie e 3
b Leaflets green beneath, pubescent or glabrescent .........cccooiiiiiiiiinnnns 4
3 a Leaflets with golden-brown fuzz beneath; calyx and capsule clothed with

woolly and intergrown golden-brown hairs; lobes of calyx erect, not re-

flexed; leaves with 5 leaflets to 10 cm long; semievergreen lowland tree

to 8 mor more (natural range: Pernambuco, Parana, Santa Catarina; wide-

ly cultivated) ........... T. chrysotricha and T. chrysotricha var, obtusata

b Leaflets with canescent, appressed-stellate tomentum beneath; calyx

densely stellate rufescent, capsule unknown; leaves with 5 leaflets to

12 an long; 25 to 30 mtall canopy tree of Central Amazonia .. T. incana

4 a Calyx golden woolly-pubescent with many long (to 7 mn) simple trichomes

in addition to the short-stellate tomentum, its lobes erect, not re-

flexed; blooming on bare branches before the new foliage; inflorescence

a contracted "terminal panicle" (thyrse), the pedicels and peduncle

obsolete; corolla of drying flowers with venation becoming obscure in

the lobes, the lobes appearing yellow and distinctly different from

darker-drying corolla tube (GENTRY 1973); leaves palmately 5-folilate,

rarely 7-foliolate, entire to serrate, densely pubescent beneath; cap-
sule abundantly golden woolly pubescent: in tropical dry forest

— cerrado ......oooceeeeeiiinen, T. ochracea and Tm ochracea subsp. heteropoda

b CalyX OtNEIWISE et e e e eneeas 5

5 a Capsule densely reddish-brown tomentose with mostly barbate trichomas to

1 mm long; calyx pilose with reddish mostly barbate trichomes; highland

shrub to 3 m (Santa Catarina, Parana) ..........cccccceeceennnns T. catarinensis

b Capsule smooth-surfaced, glabrous ... 6

6 a Calyx lepidote, with very short, brownish, branched hairs; leaves pal-

mately 5- to 7-foliolate or (fosteri) only 3- to 5-foliolate; leaflets

basally entire, sometimes dentate at the tips; tree 15 to 20 mtall, in

North American cultivation (fosteri) smaller (only to 5 m); blooming on

bare branches before the new foliage; natural distribution restricted to

pluvial forests of the Atlantic shore (Minas Gerais, Rio de Janeiro,
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Guanabara, Sao Paulo, Parana, Santa Catarina, Rio Grande do Sul)
............................................. T. umbellata and T. umbellata var, lanceolata

b Calyx OtherwisSe Again ... 7
7 a Calyx very shortly stellate-rufescent; leaflets conspicuously serrate;
tree to 12 m endemic to the vicinity of Rio de Janeiro .. T. bureauvii

b Calyx Slightly Nairy e 8
8 a Ovary 5 to 7 mmlong; corolla 8 to 10 (12) an long; capsule 30 to 40 an
long and 1.5 to 2 an wide; 5 to 7 leaflets, sharply and closely ser-
rate; flowers appear prior to the new foliage and coexist even with
MALUFE EAVES  .eeeiiiiiie et T. vellosoi

b Ovary 2 to 4 mm long; corolla 6 to 8 (10) anlong; capsule 20 to 35 an
long and 2.5 to 3.5 on wide;4 to 5 leaflets, serrate or crenate-ser-
rate, rarely entire; bloomingon bare branches before the new foliage;
tree 5 to 15 m occasionally20 to 25 mtall, copious....in pluvial for-
ests, especially Amazonia T. serratifolia

9 a Mature leaves large, 5- to 7-foliolate; mature leaflets serrate, often
longer than 10 cm; blooming with multiflorous thyrses; capsule 1.5 to

2.5 wide; seeds 7 to 8 mm (7 to 9 mm according to SANDWTH and HUNT
1974: 31) "long" (= broad, cf. PACLT 1952); highland tree to 20 m more
rarely to 30 mtall (Minas Gerais, Rio de Janeiro, Parana, Santa Cata-
rina, Ri0 Grande do SuUl) . T. alba

b Mature leaves relatively small, mostly less than 10 cm long ............. 10
10 a Blooming with rather contracted multiflorous thyrses: capsule less than
1.5 on wide; seeds less than 5 mm "long" (= broad, cf. PACLT 1952);
tree usually 5 to 10 mtall (Santa Catarina, Rio Grande do Sul) ...........
...................................................................................................... T. pulcherrima

b Blooming with loose pluriflorous thyrses; capsule 2 to 2.5 om wide;
tree 6 to 8 mtall, in tropical dry forest — cerrado ......... T. caraiba

Survey of the keyed taxa and selected synonyms

Tabebuia chrysotricha (Mart, ex DC.)Standley
Syn.: Bignonia chrysantha Mart. nec. Dacq.
Tecoma flavescens Mart, ex DC. excl.syn.
? Catalpa hirsuta Sprengel5 (cf. SPRENGEL 1825 et PACLT 1952)
T. chrysotricha var. obtusata (DC.) Toledo

5The type for the taxon is SPRENGEL's description as no trace has been found of the
specimen upon which SPRENGEL based his name and description. SPRENGEL himself did not mention
any collector's name!
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Tmincana A.Gentry
T. ochracea (Cham.) Standley

Syn.: Tecoma ochracea Cham

Tecoma hypodictyon DC.

ochracea subsp. heteropoda (DC.) A.Gentry
catarinensis A.Gentry
umbellata (Sonder) Sandwith
uirbellata var, lanceolata (Bur. et K.Schum.) Toledo
bureauvii Sandwith

Syn.: Tecoma dentata BuUr. et K.Schum, nec Miers (pro Tabebuia)
vellosoi Toledo

Syn.: Bignonia longiflora Vellozo88

non Tabebuia lonqiflora (Griseb.) Greerim.
T. serratifolia (Vahl.) Nichols.
Syn.: Bignonia flavescens Vellozo (cf. GENTRY 1975)
Tecoma speciosa DC.
T. alba (Cham.)Sandwith
Syn.: Tecoma alba Cham.
pulcherrima Sandwith
caraiba (Mart.)Bur.

b B B B B

b

Survey of species and infraspecific taxa mentioned by the more recent authors (cp. References)

Tabebuia sp., group chrysotricha: HCBNE 1939 (Ipé Amarelo, p. 271).

Tabebuia chrysotricha: TRAVASSOS 1956 (Ipé-tabaco); FABRIS 1959; HEX 1966 (Ipé amarello) ;
SANDMTH et HUNT 1974 (Ipé-do-morro, Ipé-amarelo, Ipé-tabaco, Aipé, Ipé, Pau-d'arco-
amarelo); SIMERLY 1974; CARVALHO et al. 1976 (Ipé-amarelo); SANTCS 1976 (Ipé tabaco);
BUZZI ZUNDIR 1976; CROMAHL 197B; DUARTE 1979 (Ipé-tabaco, Ipé caboclo); SANTCS 1979
(Ipé tabaco); ANONYMUS 1901; NICOLETTI et al. 1984 (Ipé coscopo from Parto Alegre, RS);
ALCALAY et al. 1985 (Ipé amarelo); GRAF 1986; FIGLIOLIA 1988 (Ipé-amarelo-anao).

Tabebuia chrysotricha var, obtusata: TOLEDO 1952 (Ipé merim, Ipé mulatd, Ipé).

Tabebuia incana: GENTRY 1978 (Pau d'arco amarelo from Belterra, PA).

Tabebuia ochracea: HUEK 1966 (Ipé pardo); HOGREBE 1979 (Lapacho amarillo, Tayisaiyu); GIBBS
et al. 1983; GOITSBERGER et SILBERBAUER-GOTTSBERGER 1983; SILBERBAUER-GOTTSBERGER et
EITEN 1983; FERREIRA et HENNEN 1986; CESAR et al. 1988; MANTOVANI et MARTINS 1988;
PAGANO et al. 1989 a-b.

Tabebuia ochracea subsp. heteropoda: PRANCE et SCHALLER 1982.

-Tabebuia catarinensis: GENTRY 1977.

Tabebuia umbellata: HUECK 1966; SANDMTH et HUNT 1974 (Ipé-amarelo, Ipé-da-varzea, Ipé-da-
vargem, Ipé); DEMONIE 1985 (from Petrépolis 1984, RO); GRAF 1986.

Tabebuia umbellata var, lanceolata TOLEDO 1952 (Ipé do brego).

Tabebuia bureauvii: GENTRY 1974.

Tabebuia vellosoi: TOLEDO 1952 (Ipé do grande, Ipé amarelo, Ipé); Sociedade Brasileira de Flo-
riculture 1954; HANDRO 1954 (lpé-rei); TRAVASSGS 1956 (Ipé-amarelo); PACHECO 1972 (Ipé
amarelo from GB); DUARTE 1979 (Ipé-amarelo); RIZZINI 1986; FIGLIOLIA et al. 1988
(Ipé-amarelo).

Tabebuia serratifolia: MIYASAKI et CANDIDO 1978 (Ip&-amarelo); FREITAS et al. 1979 (Ipé ama-
relo); MUHOVE] et FERREIRA 1981 (yellow Ipé from Vigosa, MG); ? BIANCO et al. 1982
a—c (Ipé amarelo); NICOLETTI et al. 1984 (Pau d'arco amarelo from Belém, PA); FERREIRA
et HENNEN 1986 (yellow Ipé from Vicosa, MG); RIZZINI 1986 (Pau-d'arco-amarelo), Pilva-
amarela, Ipé-ovo-.de-macuco, Opa); FERREIRA et MUCHOVE] 1987 (yellow Ipé from Belém, PA;
? Ipé-Ovo-de-Macuco from Linhares, ES).

88vernacular names given by VELLOZO: Ipéuva, Ipe-do-campo.
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Tabebuia alba: TRAVASSOS 1956 (Ip/é-mandioca); SANDWITH et HUNT 1974 (Ipé-da-serra, Ipé-mandio-
ca, Ipé-branco etc.); GENTRY 1977; NICOLETTI et al. 1984 (Ipl| branco from Belo Hori-
zonte, MG); FERREIRA et HENNEN 1986.

Tabebuia pulcherrima: SANDWMTH et HUNT 1974 (Ipé-da-praia etc.); NICOLETTI et al. 1984 (Ipé da
praia from Porto Alegre, RS).

Tabebuia caraiba: FABRIS 1959; RIBEIRO et al. 1979 (with a very complete list of vernacular
names); PRANCE et SCHALLER 1982 (Paratudo); GIBBS et al. 1983; PERES et BERTI 1985;
MANTOVANI et MARTINS 1988.

Correct lectotype for Tecoma chrysotricha Mart, ex DC.

Consistent with SANDWMTH and HUNT (1974), Tabebuia chrysotricha (Mart, ex DC.) Standley
has been typified with reference to the herbarium specimen "Brasil, Espirito Santo, Mar-
tius (M)".

When ALPHONSE DE CANDOLLE described Tecoma chrysotricha in 1845, he mentioned four
specimens representing formally syntypes of that species:

— in Brasilia, LUND;

— ad Sanctam Theresam juxta Rio de Janeiro, GUILLEM,;

— Corcovado, LUSCHNATH;

— in campestribus prov. Sancti Spiritus, MARTIUS ------

Of available herbarium sheets the specimens collected by LUND and LUSCHNATH respectively
are preserved at BR, that by MARTIUS at M

Although the species has already been typified,888 we propose herewith to revise that
typification. One herbarium sheet, that of "Brasilia, LUND' with a determinavit written possibly
by DC. (fide A. LAWALREE) would not be appropriate for lectotype selection at all.

On the other hand, the specimen collected 1817 by MARTIUS himself and preserved at M
consists of vegetative parts only of what is labelled Tecoma ochracea Cham, and T. obtusata DC.
(Kew negative 5951). Indeed, this herbarium sheet is deposited sub Tecoma chrysotricha Martjus
but the original label as well as given locality "in locis campestribus prov. Sancti Spiritus
/Espirito Santo/" suggest elimination of that material from the syntypes of the typical
Tmchrysotricha.

According to the current edition of The International Code of Botanical Nomenclature
(Regnum Vegetabile, vol. 118, 1988, Art. 8.1) the author who first designates a lectotype or a
neotype must be followed, but his choice is superseded if (a) the holotype or, in the case of a
neotype, any of the original material is rediscovered; it may also be superseded if (b) it can
be shown that it is in serious conflict with the protologue and another element is available
which is not in conflict with the protologue, or (c) that it was based on a largely mechanical
method of selection, or (d) that it is contrary to Art. 9.2.

There are just the items (b) and (c) of Art. 8.1 that apply to the case of T. chryso-
tricha. In harmony with these, the first lectotypification of that species is superseded.

The herbarium sheet "Corcovado, LUSCHNATH' in deposit at the Jardin Botanique National
de Belgique (BR) includes not only vegetative parts of Tabebuia chrysotricha, but also hirsute
capsules, and is herewith designated as the appropriate lectotype. The locality, M. Corcovado
(in the vicinity of Rio de Janeiro, GB) proves to fall into the actual ranges of at least three
yellow-flowered species of Tabebuia: T. bureauvii (endemic ?, natural range, closely related to
T. umbellata), T. chrysotricha, and, according to Martius (1837), "Tecoma speciosa DC. in
litt.", the last being almost certainly not the true T. speciosa DC. = Tabebuia serratifolia,
but rather the traditional national tree of Brazil ("fl6r naciéndal"), Tabebuia vellosoi.

8§58:_ectotype of Tm chrysotricha Mart, ex DC. selected mechanically in consideration of
the name MARTIUS, one of the syntype collectors and at the same time the nominator of the
taxon.

MAGYAR

rLIDOMANYOS AKADEMIA
KONVVTARA
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EKMANIOPAPPUS BORHIDI GEN. NOVUM (SENECIGNEAE, ASTERACEAE)

IN HISPANIOLA

A. BORHIDI1, ERZSEBET GONDAR2, T. KISS1, ZSUZSA OROSZ-KOVACS1

1Botanical Department, Janus Pannonius University, Pécs
2SEM-Laboratory of INNOVATEXT, Budapest

Three species has been described within the framework of the genus Herodotia Urb.
et Ekm.: H. haitiensis (type of genus), H. mikanioides and H. alainii. The two later
closely related species are far distant from the typical species of the genus. Their
descriptions do not correspond to the generic criteria of Herodotia, given by URBAN and
EKMAN. JIMENEZ amplified the description of Herodotra for including all the three spe-
cies, but in this case the description became very inconsistent with uncertain generic
limits. Authors taking in consideration new generic criteria within the tribe Senecio-
neae, revised the morphological characters of the taxa and found new anatomical
evidences for distinguishing them. Based on these results, Herodotia is suggested to be
maintained in the original sense of URBAN and BKMAN for H. haitiensis and to establish
the new genus Ekmaniopappus for the two other species, with E. mikanioides (type of
genus) and E. alainii.

Introduction

Herodotia Urb. et Ekm was described (Ark. Bot. 20A 5. 63—64. 1926)
based on the specimen collected by BKMMN in Morne Trachant, Massif de la
Selle in the Jaragua Peninsula, Haiti, under the collection number H. 1881,
and named as Herodotia haitiensis Urb. et Ekm

The generic description contained the following important diagnostic
elements: capitula homogamous, flowers 2-3, hermaphrodite, yellow, inflo-
rescence corymbiform, terminal, involucral bracts 4, achenes paucistriate,
leaves opposite, not reticulate.

Later in the same Massif de la Selle, in the Morne Cabaio BKMAN col-
lected his number 1570, which represented another new species. Being this
specimen a sterile one, it was insufficient for making a description, but
somewhat later BEKMAN succeeded to collect a complete material in the Massif
de la Selle, under the number H 3123, which permitted to URBAN to describe
this new species naming it as Herodotia mikanioides Urb. et Ekm Ark. Bot.
20A 15: 93 1926. This new species showed a great number of differential
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features like leaves with woolly lower surface and spiny margin, terminal
and axillar paniculate inflorescences with heterogamous capitula, heads with
5-6 bracts, 8-striate achenes etc.

Including this second species into Herodotia, URBAN had to amplify the
original generic description and change "capitula homogama® to “capitula
homogama vel heterogama”, the "bracteae 4" to "bracteae 4-6", the inflores-
cencia terminal subcorymbosa" to "inflorescencia terminal subcorymbosa vel
terminal y axilar paniculata" etc., but he did not. In consequence the
description of Herodotia mikanioides did not satisfy the criteria of the
genus Herodotia Urb. and Ekm Maybe, URBAN waited for intermediate taxa
between the two described extereme forms. The drawings of the two species
published by URBAN (Plates | and IlI) show great morphological differences.
In the notes of the description URBAN expressed his hesitation about the
possibility to consider Herodotia mikanioides as representative of a new
genus. He wrote: "The other species of this genus Herodotia haitiensis is
far distant by having glabrous surface, leaves acute at the apex, with 4-5
lateral veins, non reticulate connected above, with 4 involucral bracts,
homogamous heads 2-3 flowers, anthers obtuse at the base, but perhaps not to
be separated on generic level."

The first author of this paper have had a different opinion motivated
by four experiences:

1) When he analysed the spéciation strategies of the endemic Antillean
genera (BORHIDI 1985, 1991), he found that they are consisted of morpholog-
ically very similar, closely related allopatric or rarely sympatric spe-
cies. W don't know any polytypic endemic genus (Schmidtottia, Stevensia,
Grisebachianthus, Spaniopappus, Heptanthus etc.), where the component spe-
cies would be morphologically distant sympatric taxa.

2) This statement has been consolidated by a new founding of H. ALAIN
LIOGIER, who collected a third Herodotia species in the Dominican Republic,
Canada del Convento, Constanza, Provincia de La Vega, described by J. JIME-
NEZ (1977) as Herodotia alainii. This species is obviously an allopatric one
and it is very closely related to H. mikanioides by its general habit and
morphology, while it is even farther situated taxonomically from the typical
species of the genus Herodotia.

3) The generic concept within the tribe Senecioneae has changed very
much based on the works of NORDENSTAM (1978), CUATRECASAS and ROBINSON
(1977, 1981), who introduced a number of new anatomical criteria for re-
cognizing and separating genera of this tribe.
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Plate |

Herodotia haitiensis Urb. et Ekm. (original drawings by Urban and Pohl from the Arkiv for Bo-

tanik Vol. 20). 1. Flowering plant, 2. Young inflorescence with flower buds, 3. Open flower,

4. and 5. Involucral bracts, 6. Longitudinal section of the corolla with one stamen, 7. Stamens,
8. Pollen grain, 9. Pistil, 10. Young achene, 11. One bristled pappus hair
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Plate Il

Herodotia mlkanloides Urb, et Ekm. (original drawings by Urban and Pohl from the Arkiv for Bo-
tanik Vol. 20). 1. Flowering plant, 2. Inflorescence with open flowers, 3. Ray flower, 4. Disc
flower, 3. Yound closed head, 6. Subinvolucral bract, 7. and 8. Involucral bracts, 9. Apical
part of the ray flower corolla, 10. Upper part of the style branch from the ray flower, 11. One
corolla lobe of a disc flower, 12. Stamens, 13. Ovary with disc, 14. One bristled hair of the

pappus
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4) 3IMENEZ made the above cited amplifications, but the description of
the genus Herodotia became very inconsistent with these changes and its ge-
neric limits turned to be uncertain.

Results

The authors made a more detailed morphological study (with LM and SEM)
of the Herodotia haitiensis and H. mikanioides and found a number of new
anatomical features for differentiating the two taxa. Table 1 summarizes the
most important differences.

Based upon these studies the separation of the two taxa on generic
level is suggested. In consequence, we consider it necessary to re-establish
the genus Herodotia Urb. et Ekm. in the original sense, and to establish a
new genus for a comprehensive locating of H. mikanioides and H. alainii. This
new genus would be named as Ekmaniopappus Borhidi gen. nov. in honour of
ERIK LEONARD EKMAN, the first collector of the typical species.

Ekmaniopappus Borhidi gen. nov.

Frutices sarmentosi vel scandentes, domingenses et haitienses. Syn-
flores centice axillares et terminales in paniculam longam compositae. Ca-
pitula heterogama radiata, floribus radialibus 2-3 femineis, discoideis 2-3
hermaphroditis. Involucrum cylindraceum erectum, basi bracteolis 3-4 unise-
riatibus suffultum, squamee involucri 3-7, uniseriatae chartaceae, inaequi-
latae, 3-5-nervae, margine membranaceae. Receptaculum parvum nudum. Corollae
tubulosae floris discoidei, tubus cylindraceus, sub lobi ampliatus, lobi 5,
revoluti, corolla florum radialium interne tubulosa, superne ovata, apice
3-crenulata 3-nervia. Stamina tubo supra medium inserta, filamenta basi ar-
ticulata apicem versus incrassata. Antherae basi breviter filiformi-cauda-
tae, apice in ligulam oblongam obtusam productae.

Pollinis granula 3-colporata, dense tuberculata, colpus leviter
emergens, tuberculae triangulari-oblongae, apice mammiformiter apiculatae.

Stylus bifidus, ramis aequilatis inappendiculatis, supra anguste sul-
catis, margine supero obsolete papillosis apice truncatis et brevissime
penicillatis.

Achaenia B-costata, inter costae minute verrucosa, pappus uniseriatus,
caducus setae minute spinuligerae.

Folia opposita vel alterna, margine spinuliformi-denticulata subtus
araneoso-tomentosa.



A. BORHIDI et al.

Table 1

Main morphological differences between Herodotia and Ekmaniopappus

Synflorescence
Heads

Flowers
Bracteoles

Involucral bracts

Adaxial surface

tubes

Corolla .
lobes

Filaments

Anthers

Pollen

Exine

Achene

Pappus

Leaves

Venation

Terminal veinlets

Stoma

Herodotia
1 species

terminal subcorymbose
homogamous

2-3 disc florets hermafrodite,
equal in shape and size

absent

4, biseriate,
ternal without,
mertiranous margin

opposite, ex-
internal with

smooth, with stomata
cylindric
without nerves

articulated at the middle
not thickening above
adnate to the corolla
tube under the middle

obtuse at the base, without
appendage

3-colporate, big protruding
colpi

densely tuberculate with
triangular spines

8-sided, glabrous

densely bristled, biseriate
with  short rectangular or

slightly ascendent denticles,
permanent

opposite, both

surface

glabrous on

camptodromous, curving towards
the apex, not forming loops
before the margin

get to the margin between the
teeth

anomocytic

Ekmaniopappus
2 species

terminal and axillary forming a large panicle
heterogamous

5-6 different in shape and size: Ray florets,

2- 3 female, Disc florets 2-3 hermaphrodit
3- 4 subinvolucral
5-6, uniseriate, subequal, all with mem

branous margin

striate with protruding nerves without stomata
shortly broaded below the lobes
lobes with 1 strong dorsal nerve

articulated at the base
thickening above
adnate to the corolla
tube above the middle

with short thread-like appendage

3-colporate, colpus not protruding

densely tuberculate, with longer mammiform,
apiculate spines

8-sided ribbed and bristled

densely bristled, subbiseriate with
erect denticles, deciduous

longer

opposite and alternate aracnoid-tomentose

beneath

camptodromous, anastomosing
before the margin

forming loops

get to the margin in the teeth, ending in a
mucrone

cyclocytic
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Typus generis: Herodotia mikanioides Urb. et BEkm

Species hue pertinentes
Ekmaniopappus mikanioides (Urb. et Ekm.)Borhidi comb, nova

Basionym: Herodotia mikanioides Urb. et Ekm. Ark. Bot. 20A; 15: 93--94.
1926.

Typus: BKVAN H 3123
Ekmaniopappus alainii (J. Jimenez)Borhidi comb, nova

Basionym: Herodotia alainii J. Jimenez Coll. Conf. 2: 15. 1977. Acad.
Cien. Rep. Dom

Typus: ALAIN 22276. Rep. Dom.

Description of the floral parts and leaves based on SEM-study

Herodotia haitiensis Urb. et Ekm
Bracts

On the abaxial (dorsal) side, cells in the middle part are elongate,
narrowly oblong, with transversal strongly thickened walls (300 x). Cells near
to the margin are elongate, never oblong and without transversal thickening.
On the adaxial (ventral) side cells are broader and larger (400 x) with
scattered anomocytic stomata (Plate IIl, Fig. 5). The membranous margin con-
sist of needle-shaped acerosus appendices (300 x). Apical parts are ciliate
and papillate. Papillae are situated below the tip of the abaxial side.
Ciliae only at the apex.

Disc flowers

Corolla lobes apically tapering, revolute, tips nailed. Nails built up
of little sphaeroid and irregularly shaped granules. At the apical part of
the corolla cells are parenchymatic or slightly elongate, smaller than on
the abaxial side. Longitudinal and transversal walls strongly thickened. On
the abaxial side, cells are very oblong with waved and thickened transversal
walls.

Anthers

Cells of the tapetum wall are usually 3-, 4-, and/or 5-angled, with
different size and shape.
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Filaments

Under the connectivum and above the basal part, cells are anisodiamet-
ric parenchymatic and elongate. At the middle part, an articulation is formed
by isodiametric parenchymatic cells, with waved and thickened walls (Plate
1V, Fig. 11).

Pollen

Tricolporate, lophate type with protruding large colpi, densely
tuberculate exine with big triangular spines and punctitegillate perfora-
tions at the base (Plate IV, Fig. 7).

Style

Base bulbous; cells are parenchymatic becoming elongate towards the
apex of the bulb. Walls of the parenchymatic cells are thickened, the
transversal walls waved. On the style branches, the lower side is papillate,
tip obtuse surrounded by a tuft of longer cilia. The surface of the stigma
is deeply cracked, continuing along the surface of the style.

Achene

It has a few layered wall. The outer cell layer of the ribs contains
cells with less thickened walls, than the inner cell layer. Between the ribs
the outer layer has parenchymatic cells with linear and waved longitudinal
and transversal walls. The internal layer consists of elongate cells with
strongly thickened longitudinal walls. The rim contains oval, polygonal and
elongate cells (Plate IV, Fig. 13).

Pappus

Oe thread of pappus is composed of many bristles. One bristle has
four different recognizable parts: the base, the style, the subapical part
and the spine. Spines short, triangular (Plate 1V, Fig. 9).

R
Plate 111

Fig. 1. Adaxial surface of the leaves in Herodotia haitiensis (SEM IOOx)

Fig. 2. Adaxial surface of the leaf epidermis in Ekmaniopappus mikanioides (SEM 200x)

Fig. 3. Anomocytic stoma on the abaxial surface on the leaf of Herodotia haitiensis (SEM 2000x)
Fig. 4, Cyclocytic stoma on the abaxial leaf surface of Ekmaniopappus mikanioides (SEM 2000x)
Fig. 5. Involucral bract, adaxial surface with stoma in Herodotia haitiensis (SEM 400x)

Figm 6m Involucral bract, adaxial surface with bundles and without stomata in Ekmaniopappus
mikanioides (SEM HOOOx)
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Leaves

Adaxial surface consists of small multiangular cells with strong
crest-shaped thickenings on the outer wall. Nerves are narrowly impressed in
deep lacunes (Plate |11, Fig. 1). Abaxial surface with anomocytic stomata
(Plate 111, Fig. 3), situated on the bottom of the shallower or deeper la-
cunes; they are mostly sunken into the surface. Veins are sunken, frequently
accompanied by stomata.

Ekmaniopappus mikanioides (Urb. & Ekm.)Borhidi

Bracts

Cells on the abaxial side elongate with thickened longitudinal and
transversal walls. In the middle part they are linear and cylindric, in the
marginal regions more flattened and elongate, non linear. On the adaxial side
cells are oblong, flattened with moderately thickened longitudinal walls
in the middle part cells are linear, cylindric and emergent, forming costa-
like prominent nerves. The adaxial surface without stomata. The tip ends in
long sweeping cilia, below the tip with a densely papillate area on the ab-
axial side (Plate 111, Fig. 6).

Subinvolucral bracteoles

Cells of the adaxial side are oblong, parenchymatic, and elongate on
the abaxial side, without thickenings on the walls. Tip with long conic
cilia, without papillate zone.

Plate IV

Fig. 7. Pollen grain of Herodotia haitiensis (SEM 3000x)

Fig, 8, Pollen grain of Ekmaniopappus mikanioides (SEM 3000x)

Fig. 9. Pappus of Herodotia haitiensis (SEM 200x)

Fig. 10, Pappus of Ekmaniopappus mikanioides (SEM 200x)

Fig. 11. Middle part of the filament of Herodotia haitiensis. with articulation (SEM 200x)
Fig. 12. Middle part of the filament of Ekmaniopappus mikanioides without articulation (SEM 200x)
Fig. 13. Rib and vallecula of the achene in Herodotia haitiensis (SEM 600x)

Fig. 14, Knobs of the vallecular zone in the achene of Ekmaniopappus mikanioides (SEM 1500x)
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Ray flowers

Corolla lobe consists of oblong cells on the adaxial side. Tip re-
curved and nailed. Nail consists of flattened, disciform granules with ob-
long, cells thickened on both the longitudinal and transversal walls.

Style of disc flowers

The base is bulbous like in Herodotia, but the cells are more elongate
and the longitudinal walls thicker. Style branches without papillae on the
abaxial surface, only the obtuse tip is papillate. Stigmatic area on the
adaxial side shallowly grooved.

Style of ray flowers

Branches shorter than in the disc flowers. Only the tip of the obtuse
style bears papillae. Stigma shallowly grooved.

Anthers

Elongated with collar. Apical appendix oblong-ovate with thickened
margin; basal appendix short, acute.

Filaments

Shorter and thicker than in Herodotia, articulated at or near to the
base. Cells are parenchymatic, more or less isodiametric with thickened
walls. Cells of the articulation are similar but with thinner walls than in
the upper part of the filament (Plate 1V, Fig. 12).

Achene

Cells of the carpopodium oblong-elongate at the base and short-poly-
gonal above. Cells of the ribs are elongate with thickened longitudinal
walls. In the vallecula between the ribs cells bear little knobs. Each knob
wears two or three erect hairs (Plate IV, Fig. 14).

Pappus
Structure is similar to that of Herodotia. but the spines of the hairs
are 1.5-2 times longer, erect and lanceolate (Plate 1V, Fig. 10).

Pollen

Tricolporate, colpus not protruding exine densely tuberculate with
longer, mammiform apiculate-tipped spines. Punctitegillate perforations less
frequent than in Herodotia and concentrated to the middle zone of the spines
(Plate 1V, Fig. 12).
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Leaves

Prominent veins forming areoles on the adaxial surface. Cells varied
in form and size with prominent horizontal and sunken perpendicular walls,
without cuticular ornamentation (Plate 111, Fig. 2). Cyclocytic stomata
situated on the abaxial surface. Accessary cells rounded, mostly emerged
(Plate 111, Fig. 4).
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PHYTOPLANKTON STUDIES IN THE KESZTHELY BAY
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The eutrophication of Lake Balaton, the largest shallow lake of Central Europe
has accelerated for the last fifteen years. In the Keszthely Bay, the most severely
affected western basin of the Lake, algological and chlorophyll-a concentration studies
— the latter indicating the trophic level — have been carried out since 1982. The
samples were taken 50 moff the shore on beaches indicated in the sketch map. The max-
ima of chlorophyll-a concentration are contained in Table 2. Between 1983 and 1985 the
maxima exceeded 100 mg-mT" at all sites of sampling; the concentration was outstandingly
high (230 Ta-nrb in 1986 on the Gyenesdids beach. On the basis of the concentration
averages the highest degree of eutrophication was also found in 1986. Between 1983 and
1985 the water was meso-eutrophic on all beaches. In 1986 the water of the Bay was
eutrophic, while in 1987 it proved again to be meso-eutrophic. The total number of
algae was high every year, with a maxmum ranging from 24.1 to 80.3-10" ind.drrTA. The
highest value was obtained in 1986; it reached the so far largest 1982 number of algae.
By qualitative analyses 406 taxa were identified between 1983 and 1985 (Cyanophyta: 46,
Euglenophyta: 16, Xanthophyceae: 1, Chrysophyceae: 6, Bacillariophyceae: 225, Pyrro-
phyta: 8, Volvocales: 2, Chlorococcales: 88, Ulotrichales: 1, Desmidiales: 13) of which
11 taxa are new for Hungary and 11 are new for Lake Balaton alone. Seasonal succession
in the phytoplankton is characterized by the dominance of diatoms (Cyclotella spp.,
Stephanodiscus spp., Nitzschia acicularis) in spring, while from the end of Duly the
flamentous heterocystic blue algae (Aphanizomenon flos-aquae f. klebahnii, Anabaenop-
sis raciborskii) multiply so much as causing algal bloom every summer. The stability of
the taxa is expressed by values of constancy. The taxa of constancy 4 and 5 are stable
members of the Keszthely Bay, they only make 1-5 per cent of the total. Most taxa
(70-77%) are of constancy 1, that is they occur in less than 20 per cent of the total
number of samples. The water of the Bay is characterized by a very high level of
eutrophy with a rich phytoplankton.

Keywords: Keszthely Bay, phytoplankton, phytoplankton composition, qualitative
analysis, quantitative analysis, seasonal succession, taxon, eutrophy, water bloom

Introduction

The process of eutrophication in Lake Balaton has become faster for
the last fifteen years. In the Keszthely Bay, the western basin of the Lake,
the high rate of eutrophication caused algal bloom (TAVAS 1966, 1974, 1975;
HORTORAGY! 1977; VCRCS 1980). Because of the acceleration of the process an

Akadémiai Kiaddé, Budapest
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ever increasing number of institutions carry out investigations of the qual-
ity of water and the extent of alga formation. The West-Transdanubian Envi-
ronment Protection- and Water Management Directorate has carried out chem-
ical and biological analyses in the littoral zone and middle of the Keszt-
hely Bay. The results obtained between 1972 and 1976 were published earlier
(LENTI and VIZKELETY 1976; VIZKELETY and LENTI 1979). In 1979 the alga
examinations were completed by measuring the primary production on the areas
of dredging at Keszthely and Szigliget (MOROS et al. 1983).

In the field of phytoplankton research important work was earlier done
by TAVAS (1967, 1969, 1972, 1975) at the full length of Lake Balaton. Re-
cently VCRB (1985, 1987, 1988), G. TOH and PADISAK (1978, 1986), and
KISS (1984, 1985) have published papers on the phytoplankton of the Lake and
on its changes in space and time. The results of examinations of the extra-
ordinary algal bloom in 1982 were published in the Botanikai Kozlemények
(VIZKELETY 1987—1988). Beside the phytoplankton studies the examination of
algal coating and of algae living in the sediment has been pushed into the
background. Orientative algological studies on the bed silt of Lake Balaton
were earlier carried out by TAVAS (1966, 1968). In the framework of a peri-
phyton research started in the seventies UHERKOMCH (1979, 1984, 1987)
discussed the algae living on the surface of silt and those forming coating
on the plants for the entire area of Lake Balaton.

Present paper gives account of the continuation of the algological
studies started in 1982 on the beaches of the Keszthely Bay, reporting the
1983—1987 results. In the course of our work we examined the composition,
succession and quantity of the phytoplankton. We completed the algological
work by measuring the chlorophyll-a concentration, so as to obtain a more
accurate picture of the trophity conditions of the Keszthely Bay.

M aterial and Methods

The samples were taken every two weeks from May to September, on the areas of the
beaches indicated on the sketch map No. 1, some 50 metres off the shore from the upper 20 cm
layer of the water column.

The samples were fixed with Lugol solution on the spot. Both the alga counting and the
chlorophyll-a determination were carried out after FELFOLDY (1980). The diatoms were iden-
tified in preparations inbedded in Styrax resin after destruction in hydrogen peroxide, and
microphotographs were taken of the most characteristic ones. The taxa were identified with the
aid of the following taxonomic keys: CLEVE-EULER 1951—55; ETTL 1978, 1983; KOVAREK and FOIT
1983; KRAWER and LANGE-BERTALOT 1986.
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Table 1

List of species with the values of constancy and highest frequency

Taxa

CYANOPHYTA

Anabaena aphanizomenoides

Anabaena cylindrica LEMM

Anabaena scheremetievii ELENKIN

Anabaena spiroides KLEB.

Anabaena variabilis KUTZ

Anabaenopsis hungarica HALASZ

Anabaenopsis raciborskii WOLOSZ

Aphanizomenon flos-aquae f. kle-
bahnii ELENK

Aphanizomenon issatschenkoi
(USS.)PROSCH.-LAVR.

Aphanocapsa elachista W. et
G.SWEST

Aphanothece clathrata W. et
G.S.\EST

Aphanothece clathrata W et
G.SWEST var. media HALASZ

FORTI

xAphanothece stagnina (SPRENG.)A.BR.

Chroococcus minor (KG.)NAEG.
Chroococcus turgidus (KG.)NAEG.
Coelosphaerium hungaricum
(HQRTOB.)FELF.
Coelosphaerium naegelianum UNGER
Dactylococcopsis acicularis LEW.
Gomphosphaeria aponina KG.
Gomphosphaeria lacustris CHODAT
Gomphosphaeria lacustris CHODAT
var. compacta LEW.
Lyngbya circumcreta G.S.WEST
Lyngbya lagerheimii (MOB.)GOM.
Lyngbya limnetica LEW.
Merismopedia glauca (EHR.)NAEG.
Merismopedia marssonii LEMM
Merismopedia minima BECK.

Microcystis
Microcystis
KIRCHN.
Microcystis
Microcystis

LEW.
Microcystis
Microcystis

aeruglinosa KG.
flos-aquae (WITTR.)

holsatica LEW.
holsatica var. minor

minutissima WWEST
stagnalis LEW.

Oscillatoria amphibia AGH.
Oscillatoria formosa BORY
O scillatoria granulata GARDNER

1983 1984 1985

P NR RPN

[ N

=N

Constancy

AN DR R

N R P WO

N

)

N R RN

N

Highest relative frequency

1983 1984 1985
Sites of sampling
1.2.3.4.56. 1.2.3.456. 1.2.3.4.5.6
223444 111111 444444
_—1. . Il -
1-1111 i 1111
444444 111111 444444

11-1--
111111
444444 444444 444444
443444 444444 444444
222332 111111 444444
-111- - --11--
111-21
4 432 34
----------- 1 - R
- 1-1 --
12 3 — [— 1
11111-
--111- - -1 e SR R
R I—
112221 442444 332233
233444
112 111 21112 2 112 211
------ 1-1
333323 334444 444444
1-1---- 1 e 1-
_______ 1_
122212 232121 111111
212221 --111-
11— 1 [E— 1
111111 111111
-1 111111
444444 444444 224222
o ——
1-1-11
1
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Table 1 (cant.)

Constancy Highest relative frequency
Taxa 1983 1984 1985 1983 1984 1985
Sites of sampling
1.2.3.4.56. 1.2.3.45.6. 1.2.3.4.5.6.

Oscillatoria limnetica LEVM 1 - e - -1
Oscillatoria putrida SCHMIDLE 1
Oscillatoria tenuis AGH. 1 1 - =i - --111-
Pseudanabaena balatonica SCHERFF.

et KOL
Pseudanabaena catenata LAUTERB. 1 - 1
Raphidiopsis mediterranea SKUDA 1 1 1 -22332 111-1- 11 1-1-
Rhabdoderma lineare SCHMIDLE et

LAUTERB. 1 -1-1--
Rhabdoderma minima LAUTERB. 1
Romeria elegans (KOCZW.)WOL. 1 1 1 12211- 21-11- T ——
Romeria gracilis KOC2ZW. 1 o --1-11 1-111-
BUGLENOPHYTA
Colatium vesiculosum EHR. 1 1
Euglena acus 1 1 1 --1111 --1111 1-11--
Euglena ehrenbergii KLEBS 1 -1
Euglena oblonga SCHMITZ 1 - - 11-11-
Euglena oxyuris 1 1 RO S — 11-11-
Euglena polymorpha DANG. 1 1 1 --11-- N [ [ [ —
Euglena texta (DUJ.)HUBN. 1 1 1 --1111
Euglena tripteris (DUO.)KLEBS 1 1 1 -11 - 1 e e 11-
Euglena variabilis KLEBS 1 11--1-
Lepocinclis fusiformis (CARTER) 1 i -

LEMM
Phacus acuminatus STOKES 1 1 1 =11 - EI B B -
Phacus curvicauda SWIR. 1 -111--
Phacus longicauda var. tortus

LEVM 1 1 1 11-11- 1 oo --1111
Phacus orbicularis HUBN. 1 - 1
Phacus pleuronectes (O.F.MLILL.)DUJ. 1
Phacus pyrum (EHR.)STEIN 1 2 2 11211- 11111 - 111111
CHRYSOPHYTA
Xanthophyceae
Ophiocytium capitatum WOLLE 1
Crysophyceae
Anthophysa vegetans (O.F.M.)STEIN 1 S s e S ———
Chrysococcus biporus SKUJA 1 1 1 1 1 1. . 1.
Chrysococcus triporus MATVIENKO 1 1
Kephyrion rubri-claustri GONRAD 1 1 -1 LI R
Pseudokephyrion entzii GONRAD 1 1 . 1 - 1.11-

Synura uvella EHR 1
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Taxa

Bacillariaophyceae (Diatomeae)

Achnanthes affinis GRUN

Achnanthes clevei GRUN

Achnanthes clevei var. rostrata
HUST.

Achnanthes dispar CL.

Achnanthes hustedtii BUY et
MARVAN

Achnanthes lanceolata (BREB.)GRUN.

Achnanthes lanceolata (BREB.)GRUN.
var. rostrata (OSTRUP)HUST.

Achnanthes lanceolata f. ventri-
cosa HUST.

Achnanthes linearis (W.SM.)GRUN.

~Amphora commutata GRUN.

Amphora libyca EHR

Amphora ovalis KUTZ

xAmphora thumensis (A. MAYER)
CL.EUL.

Anomoeoneis sphaerophora
(KUTZ.)PFITZ.

Asteriortella formosa HASS.

Attheya zachariasii BRUN.

Bacillaria paradoxa GMELIN

+Bacillaria paradoxa var.
tumidula GRUN

Caloneis amphisbaena (BORY)CL.

Caloneis bacillum (GRUN.)MER.

Caloneis schumanniana var.
biconstricta GRUN

Caloneis silicula (EHR.)CL.

Caloneis silicula var.
truncatula GRUN

Cocconeis diminuta PANT.

Cocconeis disculus (SCHUM,)CL.

Cocconeis pediculus EHR

Cocconeis placentula EHR

Cocconeis placentula var.
euglypta (EHR.)CL.

Cyclostephanos dubius (FRICKE)
ROUND

Cyclotella

Cyclotella

Cyclotella

Cyclotella

Cyclotella

Cyclotella

atomus HUST.

comta (EHR.)KUTZ.
meneghiniana KUTZ.
ocellata PANT.
pseudostelligera HUST.
stelligera CL. et GRUN

1983 1984 1985

B NN PR R

PR NN R R A
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Table 1 (cont.)

Constancy

B RN

NNWWN N

AD PR R

B NN R P

W AN J e W

Highest relative frequency

1983

1984 1985

Sites of sampling

123456. 1.23.456. 1.23456.

111 111-11 111--1
il 11-141

]_ -

--11-1 1-1--—-- --111-
_________________ O I — [ ——
——1 - -

------------------------- 1-- 1--111
1 - -

212111 322211 312211
211111 111111 211111
- 11

444444 -1-
331222 1111 111
11-11- 1111-1 11-- 1
B 11--- -
11---- -11111 11111-
--111- -11111 11111-
- -11 111-11
-11111 111111 112111
111111 11111- 112111
111 11111 11111
444444 112221 222111
111-1 111111 -1----
1-1111 121221 444444
222111 111121 1111-1
1-1111 132311 444444
111- - 111221 442442

111
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Taxa

Cymatopleura angulata GREV.
Cymatopleura elliptica
(BREB.)W.SM.
Cymatopleura elliptica var.
hibernica (W.SM.)HUSI.
Cymatopleura elliptica var.
nobilis (HANTZSCHE)HUST.
Cymatopleura solea (BREB.)W.SM.
Cymatopleura solea var. apiculata
(W.SM.)RALFS
Cymatopleura solea var. pfuhlii
TORKA
Cymatopleura solea var. regula
(EHR.)GRUN.
Cymbella affinis KUT2.
Cymbella amphicephala NAEG.
Cymbella aspera (EHR.)CL.
Cymbella cistula (HEMP.)GRUN.
Cymbella cymbiformis (AG.KUTZ)V.H.
Cymbella ehrenbergii KUTZ
Cymbella elginensis KRAWER
Cymbella elliptica var. nobilis
(HANTZSCH)HUST.
Cymbella lanceolata (EHR.)V.H.
Cymbella naviculiformis AUERSW,
Cymbella parva (W.SH.)CL.
Cymbella prostrata (BERKELEY)CL.
Cymbella pusilla GRIN
Cymbella silesiaca BLEISCH IN
RABENHORST
Diatoma elongatum (LYNGB.)AG.
Oiatoma elongatum var. tenue
(A.G.)V.H.

Diatoma hiemale (LYNGB.)HEIB.

Diatoma vulgare BORY
Diatoma vulgare var. lineare GRUN
Diatoma vulgare var. productum

GRUN
Dipioneis oculata (BREB.)CL.
Dipioneis ovalis (HILSE)CL.
Dipioneis smithii var. laevis
O.-DANNF.
Epithemia intermedia FRICKE
xEpithemia mOlleri FRICKE
Epithemia sorex KUTZ
Epithemia turgida (EHR.)KUTZ.
Epithemia turgida var. granulata
(EHR.)GRUN.

1983 1984 1985

PR R R e

Table

Constancy

RPRRRRL P B pBRRRPR

e

A

I N N

1 (cont.)

B R e e

[y

P R NN
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1983 1984 1985
Sites of sampling
1.2.3.456. 1.2.3.456. 1.2.3.4.5.6.
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——- R —
121111 11-111 111111
i- il
T I —
1- 111--1 11111-
------- 1__ --1
1- R
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il -1-1-1
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Table 1 (cont.)

Constancy Highest relative frequency

1983 1984 1985 1983 1984 1985
Taxa

Sites of sampling

1.23456. 1.2.3.456. 1.23456.

Epithemia zebra (EHR.KUTZ. 1 11-1-1
Epithemia zebra var. porcellus
(KUTZ.)GRUN.
Epithemia zebra var. saxonica
(KUTZ)GRUN.
Eunotia valida HUST.
Fragilaria bicapitata MAYER
Fragilaria brevistriata GRUN. 2 2
Fragilaria capucina DESM
Fragilaria construens (EHR.)GRUN. 3 3
xFragilaria construens var.
triundulata REICH.
Fragilaria crotonensis KITT.
Fragilaria inflata (HEIO.)HUST. 3 3
Fragilaria inflata var, ist-
vanffyi (PANT.)HUST.
Fragilaria intermedia GRUN. 1 1
Fragilaria pinnata EHR 3 2
Fragilaria vaucheriae (KUTZ.) R
BOYE PET.
Frustulia rhomboides (EHR.)DE TONI
Gomphonema: acuminatum EHR. 1
Gomphonema anqustatum (KUTZ.)RABH. - 1T T R
Gomphonema. angustum AG. 11
Gomphonema. augur EHR.
Gomphonema. longiceps var.
subclavatum GRUN
Gomphonema olivaceum (LYNGB.)KUTZ. 1 1
Gomphonema parvulum (KUTZ.)GRUN. 1
Gomphonema. parvulum var. micropus
(KUTZ)CL.
Gomphonema tergestinum (GRUN.)
FRICKE
Gomphonema truncatum EHR. -

Gomphonema ventricosum GREG.
Gyrosigma acuminatum (KUTZ.)RABH.

Gyrosigma distortum (W.SM.)CL.
Gyrosigma parkerii (HARR.)H.IMORE
Gyrosigma prolongatum (W.SM)CL.
AGyrosigma prolongatum var.
closteroides GRIN
Gyrosigma scalproides (RABH.)CL. - 1 1
Gyrosigma striqilis (W.SM.)CL.
Melosira distans (EHR.)KUTZ. 1 1
Melosira distans var. lirata
(O.MULL.)BETHGE
Melosira granulata (EHR.)RALFS 3 3

[N
1
i
i
i
i
i
i
=

1

1-
1-1111 11111- 111111

443112 441111 431111

433222 431111 432111
1--111 1-—-1- -111--

1 - - 1i-- 111111
431221 211111 21-111

1-1-11 111211 11-111
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Table 1 (cont.)
Constancy Highest relative frequency
Taxa 1983 1984 1985 1983 1984 1985
Sites of sampling
1.23.456. 1.2.3456. 1.2.3.45.6.
Melosira granulata var. angus-
tissima  (O.F.M)HUST. 4 5 4 444444 142211 1112 11
Melosira granulata var. angus- 3 1 1 443443 - -1111 - 1 o 1
tissima f. curvata O.MULL.
Melosira granulata var. muzza-
nensis (MEISi.)HUST. 2 ! ! 223221 - -1 e —
Melosira izlandica O.MULL. - 1 B
Melosira izlandica ssp. helve-
tica OMULL. . ! ! Sl e
Melosira varians AG. - 1 1 - = 1 e 11-11-
Meridion circulare AG.
Navicula amphibola CL.
Navicula cari EHR. -1
Navicula capitata EHR, var.
capitata 2 3 11111 111111 111111
Navicgla capitata var. hungarica ) 2 1 11111 -
(GRUN.)ROSS
Navicula capitatoradiata GERVAIN 3 3 212111 121111 112212
Navicula costulata GRUN 1 1 11111 1-111- 1-111
Navicula cuspidata KUTZ. 1 1 1
Navicula cuspidata var. ambigua 1 i 1
(EHR.)CL.
Navicula elginensis (GREG)RALFS in 1 1 1.11- 1. 111- -
PRITCHARO var. elginensis
+Navicula exigua (GREG.)0.MULL. 1 1
Navicula gastrum (EHR.)KUTZ 1 1 1
Navicula gastrum var. signata HJST. 1 1 1-11- 111-1- 21---1
Navicula hasta PANT.
+Navicula kotschyi GRUN 1 1 1
Navicula laterostrata HUST. - 1 1
Navicula mutica KUTZ. 1 1
Navicula nivalis EHR 1 - 1
Navicula oblonga KUTZ 1 1 1 1
Navicula peregrina (EHR.)KUTZ.
Navicula placentula (EHR.)GRUN. 1 1
Navicula placentula f. rostrata
MAYER - 1 1 1 1
xNavicula platystoma EHR. 1 - 1
Navicula pupula KUTZ. 2 2 11111 1-1111 11111-
Navicula pupula var. capitata HJST. 1 1 1 1
Navicula pupula var. elliptica HJSTL. - 1 1
Navicula pupula var. rostrata HJST. - - 1
Navicula pygmaea KUTZ - 1 1 11
Navicula radiosa KUTZ - 1 111--- ----- - - 1-11-
Navicula reinhardtii GRUN 1 1 - - - -1 1----- 11-1--
Navicula rhynchocephala KUTZ 1 4 22111 12111- 121111
Navicula scutelloides W.SM. 1 2 1-111 11--1- 211111
Navicula tripunctata (O.F.MULL.)BORY 2 2 -12-11 -11111 111111
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Taxa

Navicula tuscula (EHR.)GRUN.

Navicula viridula KUTZ
Neidium dubium (EHR.)CL.
Neidium iridis (EHR.)CL.

Nitzschia
Nitzschia

acicularis W.SM.
actinastroides (LEMM.)

VAN QR

Nitzschia
Nitzschia
Nitzschia
GRUN
Nitzschia
Nitzschia
Nitzschia
+Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
GRUN
Nitzschia
Nitzschia
GRUN
Nitzschia
xNltzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
Nitzschia
GRIN
Nitzschia

amphibia GRUN
angustata (W.SM.)GRUN.
anqustata var. acuta

closterium (EHR.)W.SM.
commutata GRUN.
dissipais (KUTZ.)GRUN.
dubia W.SM.

flexa SCHUM

hunnarica GRUN.

ignorata KRASSKE
kiitzingiana HILSE
linearis W.SM.
lorenziana var. subtilis

palea (KUTZ.)W.SM.
palea var, tenuirostris

paleacea GRUN.
paleaeformis HUST.
recta HANTZSCH

sigma (KUTZ.)W.SM.
sigmoidea (EHR.)W.SM.
stagnorum RABH.
sublinearis HUST.
thermalis KUTZ
trybionella HANTZSCH
trybionella var. calicla

trybionella var. debilis

(ARN)MAYER

Nitzschia

trybionella var. levi-

densis (W.SM.)GRUN.

Nitzschia

trybionella var. vic-

toriae GRUN

xOestrupia

bicontracta (0STRUP)

LANGE-BERTALOT et KRAVWER
Dpephora martyi HERIB.
xPinnularia braunii var. amphi-

cephala (MAER.)HUST.
Pinnularia globiceps GREG.

E. VIZKELETY

Table 1 (cent.)

Constancy

1983 1984 1985

1
1
1
5
4
2
1 2
- 1
4 3
1 1
1 2
1
2 2
1 2
1
1 1
1 1

PR N ORRRP R

w

NRRPNMNNRPWRE R B W

Highest relative frequency

1983 1984 1985
Sites of sampling
1.2.3.4.5.6. 1.2.3.4.5.6. 1.2.3.4.5.6.
1__-11- 111-11 11-1-1
1-112- 1111-1 111111
11--11 11- 11-1-1

1 1
444444 444444 444444
22333- 444444 121111
231111 11111- 1111-1
--11- -
-------- 1- 1-1
—1-1
--11- -
111111 -1--1- -11111
PR
-1111- 1112 12 -11111
2211.1 11111. 122111
11
223222 122211 132222
-11. 1. -111.1 R
11-
11
1111 121212 111111
- - -1 1-1-1
122112 211111 111111
12-222 111221 111111
111 111-1
1 1
- 1. 1--111 111111
1 1
11
111211 111111 111111
1-1111 11111- 111111
1
______ 1- -
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Taxa

xBinnularia lata (BREB.)W.SM.
Pinnularia major (KUTZ.)CL.
Pinnularia microstauron (EHR.)CL.
+Pinnularia pulchra O0STRUP
Rhizosolenla eriensls H.L.SMITH
RHizosolenia longiseta ZACH.
Rhoicosphaenia abbreviata
(C.AG.)L-BERT.
Rhopalodia pibba (EHR,)0.MULLm
Rhopalodia pibba var. ventricosa
" (EHR.)GRUN.
Skeletonema potamos (WEBER)HASLE
Stauroneis phoenicenteron
(NITZSCH)EHR.
Stauroneis smithii GRUN
Stephanodiscus binderanus
(KUTZ)KRIEGER
Stephanodiscus hantzschii
Stephanodiscus hantzschii
(HUST.)HAK. et STOER
Stephanodiscus invisitatus HXHN
. et HELLER
Stephanodiscus minutulus
(KUTZ)CL. et MOLL
Surirella biseriata var.
(EHR.)HUST.
Surirella biseriata var.
f. punctata MEISTER
Surirella caproni BREB.
Surirella linearis W.SM
Surirella ovalis BREB.
Surirella ovata KUTZ
Surirella ovata var.
(bréb.)v.h.

Surirella ovata var. pinnata

: (W.SM.)HUST.

Surirella ovata var. pseudopinnata
MAYER

Surirella robusta var, splendida
(EHR.)V.H.

Surirella turgida W.SM.

Synedra acus KLTZ

Synedra acus var, angustissima
GRUN

Synedra acus var, radians
(KUTZ.)HUST.

Synedra capitata EHR

GRUN.
f tenuis

bifrons

bifrons

crumena

1983 1984 1985

N R R R

Table

Constancy

Y

1 (cent.)

[

N PP
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Highest relative frequency

1983 1984 1985

Sites of sampling
1.2.3.456. 1.2.3.45.6. 1.2.3.4.5.6.

1- 1

131112 --1-11 11-111
------- R -1-111
1- i_
............... 131111 11111-
1_

________ 1-

11111-
2222 .. 33 - 12 111-
2222 .. 1113 3- 423121
11111- --3--1
444444 444444 444444
11 -eemee 1-1-11
111111 -11-1- 1111- -
o —
------ 1-_ 1
____________ 1
1 -11111 111111

_______ 1- -

............ 1
111112 1-11-- 1111-1
R 1--1-- --1111
1111- -
221222 221111 2112-2
112 211 111111 21--1-
144--1 221312 444443
————— 11- —--11-
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Table 1 (cont.)

Constancy Highest relative frequency

Taxa 1983 1984 1985 1983 1984 1985

Sites of sampling

Synedra parasitica var. sub-
constricta GRUN

Synedra tabulata (AG.)KUTZ.

Synedra tenera W.SM.

Synedra ulna (NITZSCH)EHR.

Synedra ulna var. spathulifera
GRUN

Tabellaria fenestrata (LYNGB.)KUTZ.
Tabellarla flocculosa (ROTH)KNUD.

Thalassloslra weisflogii
(GRUN.)FRYXELL et HASLE

PYRROPHYTA

Ceratium hirundlinella
(O.F.MULL.)SCHRANK

Cryptomonas marssonii SKUOA

Crvptoinonas ovata EHR.

Cryptomonas pyrenoidlfera GEITL.

Diplopsalis acuta ENTZ
Perldinium acicul-iferum LEMM

Peridinium cinctum (O.F.MULL.)EHR.

Peridlnium inconspicuum LEW.

CH.ORCPHYTA
Volvocales

Pandorina morum (MULL.)BORY
Phacotus lenticularis EHR.

Chlorococcales

Actinastrum hantzschil LAGH.
Actinastrum subtile WOLOSZ.
Ankistrodesmus pracilis
(REINSCH)KORS.
Ankyra judayi (G.M.SM.)FOTT
Ankvra lanceolata (KORS.)FOTT
Ankyra ocellata (KORS.)FOTT
Botryococcus braunii KUTZ.
+Chodatellopsis elliptica KORS.
Coelastrum microroporum NAEG.
in ABR.
Coelastrum proboscideum BOHL.
in WITTR. et NORDST.

Coelastrum pseudomicroporum KORS.

Coelastrum sphaericum NAEG.

uCoronastrum ellipsoideum FOTT

Crucigenia smithii (BOURR. et
MANGUIN)JKOM

=

[y

e RPRRR R

e

I e ) e

(R

1.2.3.4.5.6.

222224

333224
12222
122222

1.2.3.4.5.6.

111111

1.2.3.4.5.6.

11-111

322332

-11-11

111111

221111

111111
--X-11

111111

1111-1

111111
111111

11-111
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Table 1 (cont.)

Constancy

Taxa 1983 1984 1985

Highest relative frequency

Crucigenia guadrata MORREN

Crucigenia tetrapedia (KIRCHEN.)W.
et G.S. WEST

Cruclgeniella apiculata (LEKM.)KOM.

Cruclgeniella pulchra (W. et G.S.
WEST)KOM.

Oictyosphaerium anomalum KORS.

Oyctlosphaerium ehrenbergianum NAEG

Oictyosphaerium pulchellum WOD

Bidymogenes palatina SCHMIDLE

Olmorphococcus lunatus A.BR.

Elakathotrix lacustris KORS.

#Elakathotrix subacuta KORS.

i-Eutetramos planctonicus (KORS.)
BOURR

Franceia ovalis (FRANCELEMM.

Golenkinia radiata CHOD.

Golenkiniopsis longispina KORS.

+Golenkiniopsis solitaria KORS.

Klrchneriella irregularis
(G.M.SM.)KORS.

Kirchneriella lunaris
(KIRCHN.)MOEB.

Kirchneriella obesa (W.WEST.)
SCHMIDLE

Lagerheimia balatonica
(SCHERFF. in KODHIND.

xLagerheimia
Lagerheimia
'Lagerheimia
Lagerheimia
Lagerheimia
'Micratinium

cingula G.M.SMITH
genevensis (CHOO.)CHOD.
longiseta LEMM
subsalsa LEVM
wratislawiensis SCHROD.
crassisetum HORTOB.

Micratinium pusilluni FRESEN

Monoraphidium contortum (THUR.)
KOM.-LEGN.

Monoraphidium g riffith ii
(BERK.)KOM.-LEGN.

Monoraphidium minutum (NAEG.)
KOM.-LEGN.

Nephroclamys subsolitaria
(G.S.WEST)KORS.

Oocystis cingulata HORTOB. et
NEVETH

Oocystis marssonii LENW.

Oocystis natans (LEKM.)LEMM.

Oocystis parva W. et GSWEST

Pediastrum boryanum (TURP.)MENEGH.

PR R R ANPR

[

[

N AR R

e

B PR

e =

A

= w

e

1983 1984 1985
Sites of sampling
1.2.3.45.6. 1.2.3.45.6. 1.2.3.4 5.6.
222231 111121 111111
11 - I R R et
--111- 1-
22--11 - [

1-1 -
1222-1 s 111-11
222223 122112 111111
,,,,,,,,,,,,, 1. 11 1 1
11-11- 111111 111111
112222
-1
-1111- 1
1 —
___________________ 1- - JERE——
R -1 -
1 1 R
-1111- -111-1 111 -
--1121 111111 1-1111
1-
1 - 1- 111111 - -1-1-
——————— 1-- 11-11-
-1
111 1-- 111111
222222 33334- 111111
111111 111111 111111
1- 11 -
111-1- -11-11 -1-11-
212111
111112 11
332322 111112 -1 1 -
111111 111111 111111
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Taxa

Pediastrum duplex MEYEN
Pediastrum duplex var. gracillimuin
W et GSWEST
Pediastrum simplex MEYEN
Pediastrum simplex var. echinulatum
(WITTR) et NORDST.
Pediastrum tetras (EHR)RALFS
Pediastrum tetras var. tetraodon f.
globosum HORTCB
Radiococcus wildemani SCHVIDLE
Scenedesmus aculeolatus REINSCH
Scenedesmus acuminatus (LACH.)CHOD.
Scenedesmus acutus MEYEN
Scenedesmus antennatus BREB. in
RALFS
Scenedesmus balatonicus HORTCB
Scenedesmus carinatus (LEMM)CHOD.
Scenedesmus columnatus HORTCOB
Scenedesmus decorus HORTOB
Scenedesmus disciformis (CHOD.)
FOIT f. disciformis
Scenedesmus granulatus W et. GSWEST
Scenedesmus gutwinskii CHOD
Scenedesnus intermedius CHOD
Scenedesmus intermedius var.
acaudatus HORTCB
Scenedesmus longispina CHOD
Scenedesmus obtusus MEYEN f.
obtusus
Scenedesmus opoliensis P.RICHT.
Scenedesmus quadricauda (TURP.)BREB.
Scenedesmus spinosus CHOD
Schroederia setigera (SCHROD)LEPM
Schroederia spiralis (PRINTZKORS.
Tetraedron caudatum (CORDAHANSG
Tetraedron incus (TEIL.)G.M.SM.
Tetraedron minimum (A.BR.)HANSG.
Tetrastrum elegans PLAYF.
Tetrastrum glabrum (ROLL)AHISTR.
et TIFF.
Tetrastrum staurogeniaeforme
(SCHRCD)LEVM
Treubaria schmidlei (SCHROD.)FOTT
Treubaria setigera (ARCHGMSM
Treubaria triappendiculata BERN
Westelia botryoides (WWEST)
CE WILD

E. VIZKELETY
Table 1 (cont.)
Constancy Highest relative frequency

1983 1984 1985 1983 19B4 1985

Sites of sampling



Taxa

Ulotrichales

Planctonema lauterbornii SCHMIDLE 4 4 2

Desmidiales

Closterium aciculare T.WEST.
Closterium acutum BREB.
Closterium acutum var.
(LEMOKRIEG.
Closterium limneticum LEMM

variabile

Cosmarium bioculatum (BREB.)RALFS

Cosmarium depressum (NAEG.)LUND

Cosmarium humile (GAY)NQRDST.

Cosmarium margaritiferum
(TURP.)MENEGH.

Cosmarium ornatum RALFS

Cosmarium phaseolus var. minus
(BOLDT)KRIEG.

Cosmarium praecisum var. suecicum

(BORGE)KRIEG. et GERL.
Staurastrum paradoxum MEYEN
Teilingia granulata (ROY et

BISS.)BOURR.

Signs in Table 1:
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Table 1 (cont.)
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Constancy Highest relative frequency
1983 1984 1985 1983 1984 1985
Sites of sampling
1.2.3.45.6. 1.2.3.45.6. 1.2.3.4.56.
422322 333334 1111 11
1 1 2 22 e 1 1 oo 1111 11
1 - - --221
1 1 -1--1 111 -——— 1111 11
1 1 1 R e 1--2-1 -111 11
1 - -1 e ——e R -
1 2 2 11 -—— 1 1-1111 1111 11
1 1 1 11 e 1 1 1-11 11
1 1 1 11— e 1-- 1
1 - - 1--1-1 - - -~ - -
1 1 1 1-1111 1-1-—— 1111 -
1 1 1-1-—-—- 1111 11
2 2 2 1-1 - 11-111 1111 11

Initial letter underlined = taxa new compared to the author's 1982 data

X = occurrence new in Hungary
+ = occurrence new in Lake Balat

Qualitative analyses

on

Results

Taxa found between 1983 and 1985 are contained in Table 1. The highest

frequency characteristic of the individual sampling sites
= 3-20 algae, 3=20-40 algae, 4 = more than 40 algae in
sediment of 250 micentrifuged water).

1-4 (1 =1-3algae, 2

one drop of thehomogenized

years at all sites of sampling. (Values of constancy:

1=

a b~ wN
1]

for the taxon occurring in 1- 1%
for the taxon occurring in 20- 19%
for the taxon occurring in 40- s9%
for the taxon occurring in 60- 79%
for the taxon occurring in 80-100%

of the total number of samples.)

is denoted with

Further,
the table contains the values of constancy characteristic of the respective
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Number of taxa found between 1983 and 1985, by taxonomic distribution:

Cyanophyta 46 Pyrrophyta 8
Euglenophyta 16 Volvocales 2
Xanthophyceae 1 Chlorococcales 88
Chrysophyceae 6 Desmidiales 13

Bacillariophyceae 225

In the 198 samples collected in three years altogether 406 taxa were
found. The list of species was compared with the alga catalogue "Flora et
iconographia algarum Hungériaé" in the Botanical Collection of the Hungarian
National Museum, Department of Natural Sciences and with the latest publica-
tions connected with Hungary in order to establish the taxa new for Hungary
and for Lake Balaton (HORTOBAGYl 1974).

Species new in the flora of Hungary are: Aphanothece stagnina (Cyano-
phyta), Amphora thumensis, Epithemia milleri, Fragilaria construens var.
triundulata, Gyrosigma prolongatum var. closteroides, Navicula platystoma,
Nitzschia palaeformis, Oestrupia bicontracta, Pinnularia braunii var. amphy-
cephala, P. lata (Baccillariophyceae), Lagerheimia cingula (Chlorococcales).
In the algal flora of Lake Balaton new species are: Amphora commutata, Ba-
cillaria paradoxa var. tumidula, Navicula exigua, N. kotschyi, Nitzschia
dubia, Pinnularia pulchra (Bacillariophyceae), Chodatellopsis elliptica,
Coronastrum ellipaoideum, Elakathotrix subacuta, Eutetramos planctonicus,
Golenkiniopsis solitaria (Chlorococcales).

Number of taxa in the successive years

1983 1984 1985

Cyanophyta 31 31 22
Euglenophyta 12 8 11
Xanthophyceae 1 - —
Chrysophyceae 2 4 4
Bacillariophyceae 128 139 182
Pyrrophyta 4 6 7
Volvocales 1 1 2
Chlorococcales 73 62 55
Ulotrichales 1 1 1
Desmidiales 13 8 9
Total: 266 260 293

The stability of the taxa is characterized by the values of constancy
(see Table 1). Percentage distribution of taxa on the basis of the values
of constancy:
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Constancy 1903 1984 1985
1 76.8% 70.0% 72.8%
2 14.0% 16.9% 15.9%
3 4.0% 6.6% 5.6%
4 5.2% 3.7% 4.0%
5 0.0% 2.8% 1.7%

Quantitative analyses

The minima and maxima of the number of algae per litre are contained
in Table 2. In 1983 the largest number of algae (47-10"-dm ) was found on
the Helikon beach at Keszthely in May. In 1984 the number of algae gave a
meximum value (62.5-10°-dm ) in August at Balatonberény, and this was the
place for the 1985 maximum too (41.4-10"-dm 3) in May. In 1986 the largest
number of algae were found at Balatongyodrok in August (80.3-107'dm 3). In
1987 the meximum was recorded again at Balatonberény in September (36.4-
106 -dtTf3).

The composition and succession of the phytoplankton are shown in Figs
2—3. The spring and the summer period are rather different. In spring
diatoms represented 53-60% in 1983, 47-98% in 1984, 33-76% in 1985, 68-92%
in 1986 and 23-59% in 1987 of the total number of algae. In summer the ratio
changed in favour of the blue algae which in 1983 made 38-63%, in 1984
89-95%, in 1985 72-91%, in 1986 70-88% and in 1987 51-81% of the total
number of algae.

The minima and maxima of the chlorophyll-a concentration, an indicator
of the extent of trophity, are also seen in Table 2. Between 1983 and 1986
the annual maxima exceeded 100 mg-m~3, while in 1987 they were below this
value. Outstandingly high concentration was measured in 1986 (230 mgm 3) on
the Gyenesdids beach. In that year the mexinum concentration was above
100 ngm at all sites of sampling.

Annual average chlorophyll-a concentrations (mg-m-3):

Time

sue

1902 1983 1984 1985 1986 1987
l. 66.1 30.0 54.6 415 59.6 29.6
2. 81.0 28.7 56.8 34.8 67.0 325
3. 86.3 32.2 58.1 37.7 68.4 32.8
4, 62.5 26.1 44.0 42.7 63.2 26.3
5, 70.2 24.9 425 42.6 62.0 27.6
6. 51.8 16.0 32.6 25.4 48.8 21.8
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1983
Chlor .-a
min. max.
12.3  106.5
14.5 81.2
16.2 92.1
12.1 52.8
11.7 84.0
5.6 37.6

Chlorophyll-a (mg-m =) and total alga (106-dm'3§j maxima on beaches in the Keszthely Bay

Total alga
min.  max.
8.6 39.0
8.0 473
3.5 41.0
1.8 26.7
21 263
12 228

1984
Chlor.-a
min. max.
23.6 98.3
153 1117
14.3 1173
149 104.2
13.0 96.2
7.2 86.7

Total alga
min. max.
4.8 62.5
6.0 49.4
0.48 46.2
2.4 42.7
4.6 38.7
1.7 36.9

Table 2

1985
Chlor .-a
min. max.
10.6 84.2
7.6 76.6
10.0 91.2
9.2 161.0
12.4 75.9
11.2 49.4

Total alga
min.  max.
6.8 41.4
3.0 36.1
3.6 3938
3.2 305
6.1 413
3.1 207

1986

Chlor.-a
min. max.
8.4 1410
8.8 1554
104 1745
10.6  230.0
5.6 213.0
4.0 1530

Total alga
min.  max.
7.8 738
59 694
8.5 67.0
7.5 66.3
53 62.8
2.8 803

Chlor -a

min. max.
6.8 62.0
7.2 712
72 723
7.0 59.0
10.3 585
9.0 365

1987

Total alga
min. max.
553 36.35
3.4 29.0
578 241
3.6 21.7
4.0 217
2.0 36.5
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123456 123456 123456
02.05.1984. 14.05.1985. 29.04.1986.

Na. 2, Composition of phytoplankton in spring
(data of some characteristic sample series)
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Cyanoph.
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Cyanoph.
Bacillarioph.
Chloroph.
Other
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123456 123456 123 456 12345 6
21.08.1984. 06.08.1985. 25.081986. 29.07.1987.

Flg. 3. Composition of phytoplankton in summer
(data of some characteristic sample series)
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Discussion

As regards the number of taxa, in the composition of the phytoplankton
the diatoms were dominant, followed by the blue algae from the order of
Chlorococcales. Out of the diatoms the genera Nitzschia and Navicula, while
among the blue algae the Scenedesmus genus were the richest in species.
Beside the euplanktonic species there are many tichoplanktonic elements in
the phytoplankton, a characteristic feature of Lake Balaton which is often
disturbed by storms (PADISAK et al. 1988, TAVAS 1969, 1972; VIZKELETY
1987-1988).

Such members of the phytoplankton as new for Hungary are: 1 blue alga,
9 diatoms, 1 green alga; those new for Lake Balaton: 6 diatom and 5 green
alga taxa. In Table 1 the taxa new for Hungary are marked with asterisk,
those new for Lake Balaton with +, while the taxa new in comparison to our
1982 list of species are indicated by underlining the initial letter. Com
pared to the 1982 occurrence 129 new taxa were found between 1983 and 1985
(17 Cyanophyta, 10 Euglenophyta, 1 Xanthophyceae, 3 Chrysophyceae, 61 Ba-
cillariophyceae, 3 Pyrrophyta, 27 Chlorococcales, 7 Desmidiales). Taxa oc-
curring in masses on all beaches between 1983 and 1985 are: Anabaenopsis
raciborskii, Aphanizomenon flos-aquae f. kelbahnii (Cyanophyta), Nitzschia
acicularis, Stephanodiscus minutulus (Bacillariophyceae).

Taxa occurring in masses only in certain years: Anabaena aphanizome-
noides, A. spiroides, Lyngbya limnetica, Mcrocystis minutissima (Cyano-
phyta), Asterionella formosa, Cyclotella comta, Cyclostephanos dubius, Melo-
sira granulata var. angustissima, Nitzschia actinastroides (Bacillario-
phyceae) .

The highest constancy taxa mede 1-5 per cent of the total. The species
of constancy 4 and 5 in Table 1 are the stable algae of the Keszthely Bay
(Anabaenopsis raciborskii, Aphanizomenon flos-aquae f. kelbahnii, Gompho-
sphaeria lacustris, Lyngbya limnetica, Microcystis minutissima, Melosira
granulata var. angustissima, Nitzschia acicularis, Scenedesmus spinosus).
Most of the taxa were of constancy 1 (77% in 1983, 70% in 1984, 73% in
1985). Similar results were obtained by PADISAK et al. (1988) during inves-
tigations in other parts of Lake Balaton. With the absence or presence of
taxa in Table 1 taken into consideration it can be established that 36-59%
of the Cyanophytes, 22-25% of the Bacillariophyceae anc! 22-49% of the Chlo-
rococcales occurred on all beaches. Of the total number of taxa in 1983 25%,
in 1984 26% and in 1985 28% were present on all beaches.



Anabaena aphanizomenoides
Anabaena spiroides

Anabaenopsis raciborskii
Aphanizomenon flos-a. f. klebahnii
Aphanothece clathrata var. media
Asterionella formosa

Cryptomonas marssonii
Cvclostephanos dubius

Fragilaria construens

Fragilaria inflata

Fraqgilaria pinnata

Gomphosphaeria lacustris

Lvngbva limnetica

Melosira granulata var. anqustissima
Melosira granulata var. anqustissima f. curvata
Microcystis minutissima

Nitzschia acicularis

Phacotus lenticularis

Planctonema lauterbornii
Stephanodiscus minutulus
Stephanodiscus rotula

Synedra acus var. radians

05.03.

Table 3

Dominant taxa in 1983
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05.31.

06.14.
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08.09.

08.23.

09.06.

09.20.

(045

ALTIDIZIA 3



Table 4

Dominant taxa in 1984

05.02. 05.15. 05.29. 06.12. 06.26. 07.10. 07.24.

Anabaenopsis raciborskii - - - - - - -
Ankistrodesmus anqustus + - - - - - -
Aphanizomenon flos-a. f. klebahnii - - - - - + +
Cyclotella ocellata - - - - - - -
Fragqilaria construens - - - - - R +
Fragilaria inflata - - - R R R +
Gomphonema lacustris - - - R R + -
Gomphonema lacustris var. compacta - - - - - + -
Lyngbya liim etica - - - R + - +
Microcystis minutissima - - - R + + +
Nitzschia acicularis + + + + + - -
Nitzschia actinastroides - + + + -

Planctonema lauterbornii - - - - + + -
Scenedesmus spp. - - - - - - R
Stephanodiscus minutulus + + + + + + -

Synedra acus var. radians + - - R - - -

08.07.

+

08.21.

+

09.04.

+

09.18.

+
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Anabaena aphanizomenoides
Anabaena spiroides

Anabaenopsis raciborskii
Aphanizomenon flos-a. f. klebahnii
Aphanizomenon issatschenkoi
Cvclostephanos dubius

Cvclotella comta

Cvclotella ocellata

Cvclotella pseudostelligera
Fragilaria conctruens

Fraqilaria inflata

Gomphonema lacustris

Lyngbya limnetica

Nitzschia acicularis
Stephanodiscus hantzschii var. tenuis
Stephanodiscus minutulus

Synedra acus var. radians

04.29.

Table 5

Dominant taxa in 1985
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As regards the composition of the phytoplankton the Balatonbereny
beach differs from the others in the greatest measure, as more benthic algae
are carried here into the phytoplankton by the waves (Fragilaria construens,
F. inflata, F. pinnata).

According to the composition of the phytoplankton spring-, summer- and
summer-early autumn periods can be distinguished, plus a transitional stage
in June. In spring the diatoms (Cyclotella comta, C. ocellata, C. pseudo-
stelligera, Stephanodiscus minutulus, Nitzschia acicularis, N. actinastroi-
des, Synedra acus var. radians) became numerous. The time of dominant and
subdominant occurrence is shown in Tables 3—5. As seen in the table, in
spring — at the time of the multiplication of diatoms — Nitzschia acicula-
ris, Stephanodiscus minutulus and Synedra acus var. radians were dominant in
all three years (1983—1985), while the other species — Centricae, the tax-
on characteristic of Lake Balaton — multiplied remarkably only one or the
other year. In 1983 Asterionella formosa, Cyclostephanos dubius, in 1985
Cyclotella comta, C. ocellata, C. psuedostelligera were dominant in spring,
while in summer Asterionella formosa, Helosira granulata var. angustissima
were the dominant diatoms. TAVAS (1966) described a discoloration of water
caused by Melosira granulata var. angustissima and M granulata in 1965.
KISS and PADISAK (1988) experienced a similar seasonality in the Keszthely
Bay in 1980.

In summer the diatoms decreased in number by July and the blue algae
(Anabaena aphanizomenoides, A. spiroides, Anabaenopsis raciborskii, Aphani-
zomenon flos-aquae f. klebahnii, A issatschenkoi) became numerous. This
phenomenon is characteristic of shallow waters abounding in nutrients. TAVAS
(1974) observed Aphanizomenon flos-aquae bloom in the Keszthely Bay in 1966
already. VOROS (1980) also described the mass reproduction of Aphanizomenon
flos-aquae, Anabaena spiroides in 1976. VR3S et al. (1983) reported the
summer dominance of Anabaenopsis raciborskii in the Keszthely Bay in 1979.
VIZKELETY (1987—88), G. TOH and PAOISAK (1986) observed in 1982 the so far
greatest multiplication of the blue alga Anabaenopsis raciborskii over the
entire area of Lake Balaton.

The years 1985 and 1987 were somewhat different, because in these
years the blue algae (Aphanoteca clathrata, Lyngbya limnetica, Aphanizomenon
flos-aquae f. klebahnii, Microcystis minutissima) already appeared in
spring. According to VRS (1987—1988) the algae mentioned as Microcystis
minutissima belonged to the genera Synechococcus and Synechocystis. Out of
the blue algae Anabaenopsis raciborskii prevailed for the longest time, up
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Table 6

Chlorophyll-a concentration maxima

Year Cone, (mg-m =) Site

1975. 110.0 Balatonberény shore

1976. 43.0 Mouth of the river Zala

1979. 130.0 Keszthely-mouth of Bidds arok
1982. 244.0 Keszthely-City Beach

1983. 106.0 Balatonberény beach

1984. 117.3 Keszthely-City Beach

1985. 161.0 Gyenesdias beach

1986. 230.0 Gyenesdias beach

1987. 72.3 Keszthely-City Beach

Chlorophyll-a concentration averages (mg-m

. Ti me
Site

1982 1983 1984 1985 1986 1987
B 66.1 30.0 54.6 415 59.6 29.6
2. 81.0 28.7 56.8 34.8 67.0 325
3. 86.3 32.3 58.1 37.7 68.4 32.8
4. 62.5 26.1 44.0 42.7 63.2 26.3
5. 70.2 24.9 42.5 42.6 62.0 27.6
6. 51.8 16.0 32.6 25.4 48.8 21.8

to the end of September, and beside it Nitzschia acicularis multiplied again
every year.

The maxinum of the total alga number was everywhere high (1983:
47.106-dm~3, 1984: 62.5-106-dm~3, 1985: 41.4-106-dm"3, 1986: 80.3-106-dnf3,
1987: 24.1-10M-dm-3). On the Balatongydrok beach in 1986 the maximum came
close to the so far largest quantity registered in 1982.

As regards the chlorophyll-a concentration the maximum was the highest
in 1986, equal to the 1982 value. On the basis of the average concentration
of chlorophyll-a 1986 was the most eutrophic year, followed by 1984, 1985,
1987 and 1983. According to FELFOLDY (1980) all beaches were mesoeutrophic
in 1983—1985, and eutrophic in 1986 with the exception of the Balatongy6rok
beach which proved invariably meso-eutrophic. In 1987 the water was meso-
eutrophic all over the Keszthely Bay. In general, the chlorophyll-a con-
centration was highest on the beaches of Keszthely and Gyenesdias. A compar-
ison of the annual maxima to earlier data (Table 6) reveals that the maximum
concentration in the Bay was already above 100 ngm 3 in 1975. 1982 and 1986
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were years with extreme algal bloom, while 1976 and 1987 were the most fa-
vourable years from the point of view of eutrophy.

To sum it all up we can say that on the beaches (littoral zone) of the
Keszthely Bay the composition of phytoplankton is highly diversified. D if-
ferences between the beaches are due to the frequent storms and to the dif-
ferent conditions of waves. Arong the taxa there are many algae brought up
from the sediment, particularly on the Balatonberény beach. The planktonic
algae are more uniformly distributed, the dominant taxa are identical every-
where. The algal composition changes several times from spring to autumn.
The dominance of diatoms in spring, of blue algae in summer and of blue
algae-diatoms in autumn is characteristic. The green algae are rich in spe-
cies and accompany the former. In comparison to the 1970s an increasing
number of blue alga taxa appear in masses in the 1980s. The trophity level
of the Bay was high even in the seventies. In the eighties eutrophication
was outstandingly high in two years, characterized by an extensive bloom of
blue algae. Comparing the beaches for trophity level we find a decreasing
tendency from the Keszthely beaches eastwords up to 1985, while in 1986 the
trophity was already uniform.
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IS THERE VEGETATION CONTINUUM IN MANGROVE SWAVPS?*
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Mangrove vegetation in southeastern Nigeria was sampled in eighty 100 m? quadrats
regularly spaced along transects established from the shores inland. Vegetation
measurements included frequency, density and coverage from which the importance values
of species were computed. Species were assigned anthropogenetic adaptation numbers
based- on their relative importance and the continuum indices for all species in the
quadrats were computed. PEARSONSs correlation coefficients were also computed for all
possible pairs of quadrats along the transects. A direct gradient ordination of species
importance values on one composite transect revealed the existence of floristic grada-
tions rather than discrete zonation of species from the shores inland. An ordination of
PEARSONSs r-values between adjoining composite quadrats indicated the existence of un-
stable conditions which accounted for the occurrence of overlap in species population
modes. An indirect gradient ordination, based on the continuum index verified the
existence of vegetation continuum in several understorey dominant mangroves. The dy-
namic equilibrium concept was proposed as an appropriate concept for the analysis of
mangrove ecosystems.

Keywords: continuum index, dynamic equilibrium, floristic gradation, gradient
analysis, mangrove vegetation, ordination, zonation

Introduction

Mangrove swanp forests are complex ecosystems that occur along inter-
tidal accretive shores in the tropics (WALSH 1974). The swamps are dominated
by specialized estuarine trees which generally occur in zones of species
from the shores inland, and are often interpreted as serai stages in a hy-
droseral succession (CLEMENTS 1936; RICHARDS 1964; CHAPMAN 1976). The dis-
tinct belts of dominant mangrove species have also been described as separate
plant communities (KASSAS and ZAHRAN 1967), which are related to salinity

*Being part of a thesis submitted by the author to the Department of Geography, Faculty
of Science, University of Ibadan, Nigeria, as partial requirement for the degree of Doctor of
Philosophy.

Akadémiai Kiad6, Budapest
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gradients and extents of tidal inundations (WEST 1956). As the mangroves
appear to be discretely zoned at a broadly generalized level, few studies
have analysed the commonly encountered aberrant patterns or quirks in spe-
cies distribution (with the notable exceptions of THM 1967; THOM et al.
1975 and RABINOMTZ 1978). The previous studies, being influenced by the
classical Clementsian zonation and succession concepts resulted in numerous
tidy zonation and succession schemes for different mangrove swamps and re-
gions as reviewed by CHAPMAN (1976).

In the present study, the zonation concept is de-emphasized, based on
the observation by THCOM (1967) that the importance of physiographic change
in mangrove habitats has not been fully considered as an ecological factor.
Rather than infer a serai change, the distributional patterns in mangroves
could be primarily a response to an ever-changing series of habitats which
result from geomorphic changes associated with the development of the es-
tuarine or deltaic plain. The implication is that since the swanp landscape
is essentially unstable, the mangroves have utilized their halophytic adap-
tations to achieve a dynamic balance with the environment such that the
species are always perpetuated along shorelines (as long as their environ-
mental tolerance limits are not exceeded). Under this dynamic equilibrium
notion, zonation per se cannot be said to occur in mangrove swamps since
the dynamic conditions imply overlap both in vegetation and in the control-
ling factors of the environment. Consequently there may occur a continuous
variation or vegetation continuum in the spatial distribution of species
from the shorelines rather than sharp changes between vegetation zones.

Methods

To verify the existence or otherwise of a vegetation continuum in mangrove swamps,
eighty 100 nt quadrats regularly spaced at 20-meter intervals along transects from the shore-
lines of three river estuaries in southeastern Nigeria were sampled, based on forest type
differentiation. The forest types were modified after LU and SNEDAKER (1974) as (1) Distri-
butary basin mangroves, (2) Point-bar mangroves, (3) Braided channel mangroves, (4) Inter-
distributary basin mangroves, (5) Wooded levee mangroves, (6) Tributary creek mangroves,
(7) Interriverine creek mangroves and (B) Beachridge strand mangroves. Forest type differen-
tiation eliminated a bias for establishing transects on more accessible and commonly encoun-
tered habitats.

Vegetation measures for the overstorey (> 3 m) included crown cover by the crown-
diameter method (MUELLER-DOMBOIS and ELLENBERG 1974), species density and frequency. Measures
for the understorey (<C 3 m) were obtained in 25 m* sub-quadrats, while samplings were in
1 n subplots. Due to the presence of extensive props on most mangrove species, basal area was
not used as a measure of dominance. The relative measures of frequency, density and coverage
were summed to obtain the importance values for species.
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In order to observe the peaks and species modalities from the shores inland, the im-
portance values of species were ordinated on one composite vegetation transect, from which a
direct environmental gradient relationship was inferred. The steepness of the gradient was
further analysed by ordinating PEARSONSs r-values beneath the vegetation transect (BESCHEL and
WEBBER 1962). The PEARSONS correlation coefficients (r) were computed for all quadrat pairs
in the swamps. This was based on the number of species in each quadrat which usually exceeded
five (items); and although high correlations were encountered, these were exceptional rather
than a general situation. The trends revealed by the mean r-values for composite quadrats
were ordinated as direct gradient plots, with a transverse bar on each value indicating a
probability of significance P = 0.05 from the t-test.

The existence of vegetation continuum was also investigated without direct reference to
the spatial position of species on the landscape. In effect, this was an indirect gradient
analysis approach based on computations of a continuum index for each quadrat (CURTIS and
McINTOSH 1951). A primary step in the analysis was the computation of the importance value for
each species in a quadrat and the leading dominant species in the quadrat identified i.e. the
species with the highest importance value. Quadrats with the same species as leading dominants
were grouped together and the average importance value for the species determined. By a sub-
jective evaluation the species were arranged in an order such that the leading dominant oc-
curring in the least number of quadrats and the leading dominant occurring in the largest
number of stands were allocated the least and highest anthropogenetic "adaptation™ numbers.
The adaptation numbers were arbitrary numbers used in ordering species on a phytosociological
scale of importance (KERSHAW 1973). The leading dominants occurring between the two established
indices were accordingly given their ovn numbers based on the number of quadrats in which they
were dominants. Therefore species which frequently occur together and may have similar envi-
ronmental requirements have the same or similar adaptation numbers.

Table 1

Species importance values for overstorey mangroves averaged for six composite quadrats from the
shorelines (1) to the inner swamps (6)

Qua dr at s Mean
Species ' transect
1 2 3 4 5 value
Avicennia africana 92.6* 84.7** 69.7* 46.9 29.3 42 .9** 61.0
Rhizophora manale 17.6 38.6 72.1%* 64.3** 17.3 28.3 39.7
Nypa fruticans 54.3 59.7* 29.0 7.1 32.6 32.7 35.9
Raphia vinifera 0.0 2.5 23.6 61.6* 74.3* 37.9* 33.3
Rhizophora racemosa 105.1** 26.4 0.0 0.0 0.0 0.0 21.9
Pandanus candelabrum 7.1 6.0 17.6 34.6 121 0.0 12.9
Rhizophora harrisonii 2.1 25.7 3.6 13.4 17.1 10.0 12.0
Triumfetta rhomboidea 0.0 0.0 16.4 15.4 36.8* 2.9 11.9
Phoenix reclinata 0.0 1.4 9.6 5.0 4.6 8.7 4.9
Drepanocarpus lunatus 0.0 1.4 0.0 5.0 0.0 0.0 1.1
Hibiscus tiliaceus 0.0 0.0 0.0 0.0 4.3 0.0 0.7
Conocarpus erectus 0.0 3.1 0.0 0.0 0.0 0.0 0.5
Mean quadrat value 23.2 20.8 20.1 21.1 19.0 13.6

Co-dominant species

Dominant species for each composite quadrat
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The quadrat continuum index was derived by multiplying the importance value of each
species in the quadrat by the adaptation number of the species which were then summed to
obtain the total index for the quadrat. For the ordination, the importance values of species
formed the vertical axis of a graphical plot while the quadrat continuum indices formed the
horizontal axis. The representation was a scatter of points for each species through which
lines of best fir were inserted to portray the ecological amplitudes of the species.

Results

Table 1 summarizes the results of vegetation analysis for the over-
storey on one composite transect. The importance values (1.V.) of species
were averaged for composite quadrats and arranged in spatial positions cor-
responding to the maximum number of quadrats and transect length of the
widest forest type. Four species were observed to show similar ecological
amplitudes across the transect. In order of importance the species were (1)
Avicennia africana, (2) Rhizophora mangle, (3) Nypa fruticans and (4) Rhizo-
phora harrisonii. The most important species at the channel margins were
Rhizophora racemosa (I.V. 105.1) and A. africana (lI.V. 92.6). Given a suc-
cessional interpretation both species could be regarded as pioneer coloniz-
ers of mudflats, although SAMCRY (1953) and KEAY (1953) regarded only
R racemosa as pioneer species. In the second quadrat A, africana (I.V. 84.7)
and N. fruticans (l.V. 59.7) were the dominant species. But since N. fru ti-
cans is an introduced species (MERCER and HAMLTON 1984), its importance
along the transect reflects the extent of human interference in the ecology
of the mangrove swamps.

The middle of the transect was dominated by R. mangle (I.Vs. 72.1 and
64.3) in the third and fourth quadrats, respectively. R mangle occurred in
association with A. africana (1.V. 69.7) in the third quadrat and Raphia
vinifera (I.V. 61.6) in the fourth quadrat. The inner swamps (quadrats 5 and
6) were dominated by R. vinifera (1.V. 74.3) and A. africana (I.V. 42.9) in
association with Triumfetta rhomboidea (1.V. 36.8) and R vinifera (I.V.
37.9), respectively. The species R vinifera, T. rhomboidea and A. africana
were the last landward major vegetation components of the vegetation tran-
sect. The highest mean importance value of 23.2 occurred at the shoreline
and decreased to 13.6 in the last quadrat. Since these values showed a
decrease inshorewards, a gradual floristic gradation was inferred during
which the dominants replaced each other in importance along the transect.
Clearly, there was no absolute discontinuity for the major species although
certain minor associes e.g. Drepanocarpus lunatus, Hibiscus tiliaceus and
Conocarpus erectus were restricted to narrow sections of the transect.
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River Inner
channel Mangrove swamp swa mp

Fig. 1. Composite transect of mangrove swamp

A: Importance values for understorey mangroves across six composite quadrats, (1) Avicennia

africana, (2) Rhizophora mangle, (3) Nypa fruticans, (4) Raphia vinifera, (5) Rhizophora race-

mosa. B: correlation coefficients of the vegetation between adjoining quadrats. Probability at
P = 0.05 level is indicated by -,

The ordination of species importance values and PEARSONS r-values for
the understorey vegetation is shown in Fig. 1. The trend of species modali-
ties and peaks from the channels (upper diagram) showed that A. africana,
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R mangle, N. fruticans and R. vinifera had the widest ecological amplitudes.
This waes similar to the overstorey species modes in Table 1. Particularly,
R mangle appeared to depict a very steep gradient about the middle of the
transect. However, the PEARSONSs r-values (lower diagram) indicated that the
species gradients were not steep; although the first four correlations were
significant. There was a gradually sloping gradient from the first to the
second quadrat, and a gently rising gradient to the highest positive corre-
lation on the fourth quadrat. Then the gradient dipped into insignificant
positive correlations on the fifth and sixth quadrats. Were the transect to
be of greater length, it is possible that the correlations could have become
negative, indicating the existence of a prominent ecotone at the mangrove/
high forest margins. However, explanations for the insignificant correla-
tions could be given in terms of (i) the presence of terrestrial deposits
in the inner swamps with a consequent change in species composition, and
(ii) the presence of silting ponds or permanently flooded areas that carry
only groundlayer mangroves and samplings. Since the swamps experience diurnal
flooding, the population modes reflect optimum adaptations to the environ-
ment. The sequence of dominance from the channels reflects largely the com-
petitive abilities of the component species, e.g. species that dominate
channel margins do so on the basis of suitably adapted rooting system, which
is also a requirement for a wide amplitude across the unstable swamp land-
scape. Since the gradient (Fig. 1, lower diagram) dips gently towards the
inner swamp, it is related to short-term changes in the swanp landscape
(BESCHEL and WHBBER 1862), e.g. erosional and depositional tendencies that
create zones of vigorous competition between species, such that the less
vigorous species are replaced to relatively more stable (plateaux) areas
along the gradient. As there is no positively correlated pair of composite
quadrats (with similar r-values) that depict a uniformly stable (plateaux)
condition, it implies that stable environmental condition which allows for
the existence of sharp discontinuities in vegetation did not occur in the
swamps.

Finally, a continuum index ordination was attempted for the under-
storey mangroves. This was because in each 100 m2 guadrat, the importance
values of understorey species could be obtained by summing the relative
measures of frequency, density and coverage in four 25 m subquadrats. The
anthropogenetic "adaptation” numbers used for calculating the continuum in-
dices are given in Table 2, while the average importance values for species
used in the ordination are given in Table 3. The leading dominant occurring
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Table 2

Anthropogenetic "adaptation"” numbers for under-
storey mangroves and associes

Species Adaptation numbers

Laguncularia racemosa
Pandanus candelabrum
Triumfetta rhomboidea
Drepanocarpus lunatus
Raphia vinifera
Rhizophora harrisonii
Rh. mangle

Rh. racemosa

a B B W N NN PR

Avicennia africana

in the least number of quadrats was Laquncularia racemosa while the leading
dominant occurring in the largest number of quadrats was Avicennia africa-
na. Both species represented the two extremes of an environmental gradient
between which an interrelationship of environmental factors determined the
importance of the other species.

Figure 2 shows the series of curves derived for five understorey
mangrove species and associes, based on continuum index plots. The curves

Table 3

Average importance values for understorey mangroves and associes in 80 stands

Number
of Leading dominants

stands
29 Avicennia africana 200 17 53 25 7 - 2 - - 11
4 Nypa fruticans 28 117 16 61 - - 8 - - -
20 Rhizophora racemosa 35 34 214 6 - 2 8 - -
14 Rh. mangle 23 22 - 179 5 11 24 7 -
1 Drepanocarpus lunatus - - - - 191 - - 48 - R
3 Raphia vinifera - - - - - 161 17 15 - -
5 Pandanus candelabrum 31 - 73 n - - 176 - . -
1 Triumfetta rhomboidea - - - 29 - - 131 143 -
1 Laquncularia racemosa 67 - - - - - 109 - 123 -
2 Rhizophora harrisonii v - - a7 - 18 - - - 159
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1 Avicennia africana LI .
2 Nypa fruticans — X

Continuum index

Fin. 2. Continuum index ordination for five understorey dominants of the mangrove swamps

were drawn through scatter points of best fit. As pointed out by KERHAJ
(1973), the fact that no groups of curves occur in zones of the continuum
index imply that there is no discrete and recognizable associations within
the vegetation community. In addition, a continuous overlap of many adjacent
dominants (Fig. 2) was clearly demonstrated over a considerable range of the
index in this study.

Conclusion

There is no doubt that, in detail, there exists a measure of vegeta-
tion continuum in mangrove swamps from the shores inland. This implies that
environmental factors also display continuous gradation in consonance with
the floristic pattern. Although vegetation zonation may be discerned at a
broadly generalized level of investigation, it is apparent that the mangrove
swamp being highly unstable does not allow for occurrences of the "tidy"
species zones often discussed in the literature on mangroves. It appears
that the dynamic equilibrium concept in which the vegetation is viewed as
constantly adjusting to the unstable swanp landscape would be a more appro-
priate concept for the analysis of spatial patterns in mangrove vegetation.
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This however is not a capitulation from the CLEMENTSian zonation viewpoint.
Essentially, it is a proposal.
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The author studied the flowers of plum cultivars budded on myrobalan (Prunus cera-
sifera) seedling between 1968 and 1989; the morphogenetic characteristics of the 13-34
years old trees were analysed with ontogenetic aspects taken into consideration. From
the beginning of flower induction in dune, the effect of year (mean temperature, month-
ly and annual amount of precipitation) produced many significant correlations, so the
dune-, duly-, September- and February-mean temperatures as well as the duly amount of
precipitation were in significant correlation with the most important morphogenetic
characters.

In the course of the 22 years the size of the petal changed the least, but the
frequency of apistilled, polycarpous and pseudostaminate flowers showed intensive year
effect. Differentiation in centripetal direction could be proved on the basis of
defective flowers, since the destruction of pistil primordia brought about — on a
several cultivar average — approximately a two-stamen surplus, irrespective of whether
the number of androecia was two or three in the cultivars concerned.

The three life cycles (1968—1974, 1975—1980, 1981—1989) that could be conti-
nuously examined called attention to the fact that apart from the consequences of virus
infection changes in the flower structure may be due to the age of life as well, as
indeed, the morphogenetic and fe rtility conditions of the flowers of plum trees did
change.

Further investigations are still necessary in the case of Prunoideae species,
but the results obtained so far repeatedly call attention to the fact that it is not
reasonable to establish a plum orchard consisting of a single (self-fertile) cultivar,
particularly when we consider the economic losses of the period of decreasing yields.

Introduction

Apart from some exceptional cases in studies longer than ten years it

is hardly usual to deal with the flower biology and -phenology of cultivars.

Beyond the difficult nature of the work, disturbing factors due to the

changing phytotechnical methods also play a role in this, and naturally the
age of trees also changes in the meantime (STAUB 1982; HEDRICK et al. 1911;
KEOPECZY-NAGY 1943).

Shorter-term observations covering a large number of cultivars are, on

the other hand, more frequent (DAHL 1935, RIDER 1940; TOMH 1957, 1975;
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DERVINE and LIARO 1957, 1978, BROZIK 1960; SURANYI 1980a, b, 1905, 1986;
TOTH and SURANYI 1980). In fact, in most works descriptions of cultivars
with morphological accuracy are found (MAS 1871—1875; BAILEY 1898, 1899;
HEDRICK et al. 1991; DOMN 1944; GOREY and HOALETT 1941; TAYLOR 1949;
KRILKOV 1950; BROCKS and OLMO 1952; DERMINE and LIARD 1957, 1978; MORRISON
1964; BORDHANU et al. 1963-1969).

lhe Hungarian plum descriptions (LIPPAlI 1664—1667; BERECZKI 1877—
1087, RUDINAI MOLNAR and ANGYAL 1900; ANGYAL 1926; HERSZENYl 1934; RAPAICS
1935; 10H 1957, BROZIK 1960; IOMCSANY! 1960, 1980) contain highly valuable
phenological observations too, built on the best Hungarian works (SIAU8
1882; HEGYRCKY 1926; KEOPECZY-NAGY 1943), though in the subjects worked up
we mey find the major results of phenology recently pushed into the back-
ground in the international literature (SCHNELLE 1955; WILLING 1960; GARDNER
et al. 1952; OVERCASH 1962; BORDHANU et al. 1965; VONDRAGK 1975).

In connection with the cultivars of the plum cultivar collection es-
tablished in Cegléd in 1954/55 we have studied many a question and published
the results; we encountered the problems of year effect first of all in our
flower biology investigations (SURANYI 1978a, b, 1985), that we took into
consideration in the phenological evaluations (SURANYI 1980a, b, 1986) and
in the prognosis of the chemical fruit thinning effect (SURANYl 1990b), too.

M aterial and Method

In 1954/55 a large collection of plum cultivars was planted at Cegléd with trees budded
on myrobalan seedlings in three replications. The major phenological characteristics of the
trees were regularly recorded from the first blossoming, and in the meantime investigations
of fertility biology and flower morphology were also carried on.

In the present study characteristics of flower morphology were examined for 12 plum
cultivars from 1968 (the 13th year) to 1989 (the 34th year). In collecting the data and the
flowers, respectively, we made use of experiences by GARDNER et al. (1952), KOBEL (1954) and
TUTH (1957), while in the evaluations works of SVAB (1981), SCHUMACHER (1975) and TOMCSANY!
(1980) were taken into consideration. The temperature and precipitation data were collected at
the meteorological station of Cegléd.

Flowers at the beginning of pollen shedding were collected from the flowering spurs
(SURANYI 1978a, 1985), only the most important morphogenetic characters of them were recorded
during the 22 years. The length of peduncle and length and width of petals were measured in
30 flowers, from which the mean values were obtained; the pistil length, stigma diameter and
relative stamen number were determined for each flower separately. Abnormalities appearing in
the 30 flowers were also analysed every year; the frequency of defective and double pistilleri
flowers as well as of foliaceous stamina was both varietal and year effect.

The climatic data were evaluated from the beginning of flower-bud formation in most
plum cultivars to the next flower induction, and not according to calendar year. Besides, the
meteorological data of 3une and Duly were examined in details.

Correlation calculations cleared up possible connections between various characters,
namely, to what extent the varietal and year effects were able to influence the different
morphogenetic features, and above all, how the latter were affected by the climatic factors.



Fin. 1. Angouleme gage Fin. 2, Besztercei plum IV.a 1/4



Fig. 3. Besztercei plum IV.b 25/2

Fig. 4, Bosznia kiralyn6je (Queen of Bosnia)
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Fig. 5. Buhli korai (Biihli early)

Fig. 6. Jodoigne gage
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